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Iln:HODucaON 

1.1 Objectives of' the f3tudy 

PAGEl 

':::1e main objective of'lJilis s'lJudy is to develo:;) 

a metllOdoloC;icul f'l'uraework for the arwlysis und evaluation 

of an en~erj)l'isc usinG systems appl'OaCll to mana~eLlent. It 

has been a well known fact that the solution of Gl2mll prot-

lor:lS Ge,wl'cllly yield Gmull rewards and tile Goul should be 

to f'inu r:ranaGeden"G policier; and orG,::mi"a"Gional struct;uI'es 

tllat leadlJo creabel' successes. Consequently an inteGrated 

approacll coverinc; prolluction, finance anll l:larl~et;inG function:3, 

has been t;al:en in [;,1is study. 

']:[11:'ee major larGe scale models, to siEmlate total 

ac't;ivities of a firm, have been uevelo,)ed in recent yeurs. 

1.j'ilC Industrial :lynaraics ; :odel 

2. '.t:he .0onini ;:odel 

;1 ":ilO 8ys'tems ))eveloprilent: ;odel 

All of these model:3 focur; at[;ention on the infor-

!lation systera of -[;l1e fin;}, which linl:s act;ivit~r tlu.'OUGilOU'!; tho 

firm, and J:1.akes available the ini'o~'l:n:;ion whicb. is acted upon 

by 'l;11e decision nai:er. ',-'he firs t; Eodel, Industrial :Uynamics 

~,~odel, lws been developell by Professor l,'orrester. AccordinG 
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to his definition industrial dynamics is the study of 

information-feedbacl: characteriGtics of industrial activity 

to show how orcaniiOD:t;ion structure, amplification in poli­

cies and time c.i.elays in decisions interact; to influence the 

success of tho ent;erprise. Industrial dynamics treats the 

interaction betwee.n flows of informa'~ion, money, orders, 

lilaterial, l?e~'sonnel and ca:)i\;al equipl:lGnt in a cOI:lpany, 

indusl:;ry or a .l~,cional ecoi10I:lY anu proviu.es a sin,;lc fr=e-

work for in'!;ecrat;inC functional areas of mana~erlent such as 

marl;:et in:~, produc0ioll accoun'l;inC;, researcil and development 

and. capital illvcst;'~lont. 1 

'I'ho clistinGuishin~; clenoH"; of t;lle 20nini' s cene-

ral lJ.ou.el of sin:.ulClLion is 'that the decil:;ions are not sim:ply 

"I:;11e reGull;i3 of cr0JIJil.1w a <3.eci3io11 rule to a Given set of 

inforna tion in~)ut;s. Accorlii1lG to :;:'rofes;Jor Lonini clecision 

is a beiwvio:.:'al o~' or~;:1:liza'bion;:11 ~)henO~lC!,lOn anul;;le mOliel 

should ref10ct; 'i:;h08() eleuentc; of the (,eci;Jion Ela!;:inc; process. 

[30 in this uoclel sOr:leoolluvio.cal concepts have been u'l:;ilizeu 

for eX9.I1plc eaoLl cLecision ma,:el' in 'tile nodel i3 Given an 

inue:~ of felt :Ch'().:Jsuro, 'l:;[li3 inuo:;: rep:L'es()nts pressUJ.'e or 

I 
Jay,w Forrester,Industrial Dynamica ,(Cambridge 

MassaThe M.I.T. p~esstI965).p. 
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slack as a function of performance relative to expectations, 

and it pJ.'ovides the bridGe for tyinC together information 

and be11:lvioUl.' and :,)rovides for contaGion of press1.U'o within 
') 

the orGaniz:ltion. "" 1'11e tllird model that has been mentioned 

above ie i'he syctens Developnent.'odel hac not becone fully 

operatiorl:ll so it viill not be described. here. 

One inevitably faces difficulties if he triec to 

solve applied busincss problems throUGh t;hese univ01'sal me-

dols becauce in r:wny of tile cases t;he needs and S01.U'ces of 

a sI>ccific SJS[;OL1 uo not; neet t;11e particular re<].uiremcnts of 

tlwse ;;louels ..~his has also been 'the case for Guntern, 't;he 

nWlufac'tlU'illi;; firn thal; will be the subject of the study, a"i:; 

the boc;inill;'; of the stud.y an ::l't;tOLtpt has been 1:10(10 'GO apply 

tilO illlJ,CI.:J(;J::iul .j;Y';l'-':,lic;J :,10,1el to ·1.;;,10 firm for oxanininc; the 

effec'i;s of alter,w-cive ueciDions on the overall effoctivenesG 

of 'l;ile opero.i:;iolls of 'i;;ho sy::rt;em. Lut we LlO:iI'O faced llumer'ous 

practical lil:lit;ations such as, e::prOSiJillC i.;ile dyna::~ic 1.'010.-

tiorlSilips ill term:; of na't;heilatical statOlc.ents or lacle of data 

'that is nooued to caI'ry out the applicat;ion of -title mouel. 80 

to reach ttlC objcccivco of tile o'cuuy a l:lOI'O prac (;ical metlloU 

2 

Me M111an,C and R.F.Gonzalez,Systems Anabys1s 

A Computer Approacll to DeCision. :;1ode1s, (Homewood Ill •• Irwin, 

I96.5) ,p. 
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has been chosen ie, developinG a bimulation model that will 

suit to the specific requirements of the system under consi­

deration. 'l'he objective of this model is to simulate alter-

na'Give heuris'Gic production decision rules for tile purpose 

of optimizing total product;ion and inventory carryinG costs 

while avoidinG stoc1:outs. 

1.2 :Jcope of th~ ;,}'i;udy 

,,1lin'co:::Ll is a multi-:::n'uuuct manufacturing firm 

and in this study only tile major prOll1.lct of the firEl, Convec-

produc'bion decision alCercl::lcivesi;llo.t hove been 'cested are not 

been considcI'od in tIlls study. 1ho ::lllctlysis will cover prolluc... 

duei;o 'Gll0 lbitation of 'l;ime avail:JDlo to car.'ry ou'l:;(;[le stuuy 

some of tite (lc(;o.iled aSJ:locts reqUired by the a.i::11ysis will noi.; 

be t:11:e11 into consiclera.tion, for.' i1'1,sto.,lce a deta.iled marketinC; 

resea.rc'l or a cOr.!:::>le'l.;e erCClniz(:l'!;io11 planninG will be out of 

tt.e scope of 't,le study. IurtllCI'LlOI'e, only produc'Gion planninC 

and finished Goeds inventol.';y pJ.anninC; will be considered and 

a det;ailed raw nat;0rials invcnl;oI'y plannin::.; will not be 'l;a1\:0n 

into consicLerul;ion ill the study. 

1. 3 'o't;lloLi.olo:;y of the stud;y 

l'he :;)lan of thg study can be sULJ1:1.ariZEH1 as 

follows; General inforlilui;ion on tlle theoretical baclq;I'01ll1d 
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of systems approach to manacement will be Given at the beGin­

nine of Cll1lpter 2. :~'tlen the bound.aries of the narket in 

which the firm opeI'a".;es, its coupetative position and 

technical chal'uci.;eL'iB tics of the pl'oduct will be desCI'ibeu.. 

?,xistinc; or,;anizational structure of t;he fiI'Ll will be analyti­

cally describell in "i:;he followinG section of the chapter. 

Af'[;el' descriuin t ; the o::",;anization, the analysis of tho main 

fU11ctiono of 'GilC sy.;t;en as a wllole will be Llad.e .,..'i1e objec i.;ive 

of these Ul1alysi:J will be to find ou'!; uain problen areas tllat 

e~dst; ill ttlC SystCll. Do fh'stly LID alIO-lysis ofl;he p:coduction 

ftulct;ioll \7ill 'be done. 'J.'he pl<mt location, its layout and the 

prociuct;ion process will be described, and t;he uain problems 

of tlle function will be sUl:unnrized. ::,econtlly 't;lle finance 

i'unction will bet;aken in,to consideration and l:1ain emphasis 

will be on the coupa:cacive analysis of the financial state­

ments of tho fiI'u to find out trw UllJerlJin:~; reusons of ta.e 

basic finuncial weal:nossos of tho firm. '.i:hi:rdly an analysis 

fUllciJion has been carried out by a sepm'ate fiI'm, it has been 

incluliecl :L'l'G'OGilC seope of t;[l0 stUlly beca'll,;», ot:lOrwise tile 

analysis of the sysl;QIa vloulJ have i.leen incoI:lple lie. 'i'he analYlJi p 
oftl1e narl'.:etini.; fW1cliion llUSi)een cw'ried out fl'o!;! the point 

of Vie\7 of four bo.sic m:ll.'::c'l;irl(.; vU::"ioblos na11ely, product. 

Plewe, Price anJ £'romo~ion. A sample rlal'l~etinG research has 

been conuucted ",,0 learn '1:;,10 views of '(;110 custcL10rs on policies 
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and practices of '~he firm as a whole. At the end of tile 

PAGEC 

chapter all of ti:J.e problems developed throUGhout the analysis 

of funct;ional areas have been classified and intecrated in a 

matrix. 1'[1e objcc'l:;ive of this section is to show the interre-

latedness of tae probleGs of the systeIj. Out of these problem::; 

a strateGic one is chosen, ti1.e probleIj of production planuin::.; 

and linisb.ed goods inventories, the solu~ion of Wilich is 

supposed to increasothe overall effectiveness level of the 

system. 

To solve the production plannin::; and inventory 

problens of the firm a SIDulation systen ho.s been llesi:~ned 

in chapter 3. I"irstly the objectives of desi:;ninc; a sil:mlation 

syotem ami all;eI'rw~ive methods of salvin ... the problem are 

e:·::plained.1hen de6c~'iption of the Demand CreneI':1tin,; sinmla-

tioll. LlOctel, its inpues, outputs aml. evaluation of the outputs 

lwvo been ;.1O.de. '.l.'llirdly tllO prouuction and finished Goods 

inveni.;ol'Y sinuh,tion mociel has been e:::plainecl. '.,'he assumptions, 

iUllU;;S (calcula Glon of tlle llr00.uction costs for al:" c::L'nai;:L ve 

capo.ci'by utilization levels) ,elle r:w.tlleEai;ic~\l Douel used fo:.' 

tion planneu. and O1xi;puts of tIle l'rec;ro.m l1C"\ve been de:JcribeJ.. 
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AIl. evaluation of the oU'GPuts of simul::rt;ion from 

produc~ion, finance and. marketing point of views have been 

made in Chapter 4. li'irstly the plan and codine; of simulation 

h.as been explained. Secondly an evaluation of "I:;he outputs 

fl'om the point of view of the production function is mad.e, 

and those sir;lUlation sets that have prod.l.lced oinimum total 

cost fiGures are selecGed. l'hirdly an evaluation of the out­

puts froo ·the point of view of tile finance function has been 

mad.e and. a sys·tenl of d.e·t;eroirlinc; nonthly cash OUGflows and. 

inflow,s have been deSiGned. ·t;o help in financial plannirlc. 

l<irwlly an evalua'oioll of t;lle outputs frOl:1 the point of view 

of tlw r:la:r.'i:e~:L.'l"; function has been done. Certain succes·t;iol1iJ 

havei.Jeen l:J.allo to irlcrease the level of effec·t;iveness of the 

operations of the firm in Cilapter 5. 

Jata for the analysis Vlere obtained from: 

1. 'l'ho fi:wncial stacements of '~l1e firo and. their 

lJup})ortiint...: UOClllnCll"ts. 

2. Observation of the activities in the plant 

and..;.i-:;a. 

3. InJervieViG \';ith the l'es)onsiblo personnel. 

4. Interviews with the custOl.!erS of the firm. 

5. Previous research made in tilis field.. 

6. 2ublications con'caiainc relevant informacion. 

(they are liated in tile BibliOGraphy) 
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Baclcc;round information on the matheDatical model 

that has been utilized in the Production and Inventory simu­

lation Dodel is Given in appendix(II). Lioreover the cOl.lputer 

proGrams, their lletailed FOH'.I:I'.A:.r flowcharts and complete set; 

of tlle inputs, and outputs of 'I;ile simulation are also Given 

in title appendices. 

'.i'hc worle on this study started in i3ept()j;lber 1969. 

'.L'lle reaearell \'fork at Gtinterm and 'i:i-Sa and the theoretical 

backGround studies enlled in Sanuary 19'10. '.J.·he worl: on com-

beGinninG of April 1'J'10 •. ~\he final cop~r was typed and pre-

sentcu in. :.lay 1')'/0 •. 



THESIS 
ROBERT COllEGE GRADUATE SCHOOL 

BEBEK, iSTANBUL 

C! TAP'l'EI: 2 

AilALYSIS OF TEfr: FIlm }/iWl.: Sym'El.:n 

POIN'.c Ol!' VIEW 

2.1 The SylJ'tens 1heory 

PAGE 9 

2.1.1 Definition of ttlC,i:heory; Before GOinG into 

the definition of 'the :3ystcms S.'tleory let's define what; is 

r.teant 'by tele term "System" and by "Business }I'irm". lhe term 

f:3ystcm is defineu as a collection of interrelated elements 

that are re1CV311t to a p:r.'estated J?1.u'·'ose, so the basic notion 

of a sYiJtcn is the in!;errelaGedllOSS of the elcncnts 'that com-

pose it; ami. tile lleL.;ree of waelenes3 widcll ma_:eo tilO whole 

somo't;:lin,; dii'i'ererr[; frot! and I:J.cro than, the inu.ividual units 

con:3idcrec1 Ge)ar~d;ely! And tile "usiuess :l!'irm is defined as 0. 

J?1.U'pooive Ort~aI1L':..ll:;ion whose belwviour is clirec't;ed toward 

identifiao1e end p1.U~poses or objectives. 4 80 a business fir1.1 

limy be coxwiderecl as 0. syster.t of hiGly interrelated elecaents 

functioninG as 0. whole to aC(lieve eC0:10:1ic pe:r.'forl:tance. Uy 

hiGhly intcrelatcLl elenents we nean basic func Gions of a fil'l.~ 

; 
Seymour Tilles, "The Manager's .toblA Systems 

Approach,"Harvard Business Review,Vol.XLI (I96;),p.74. 

4IgOr,H Ansoff and j,Ered Weston,Corporate 

Strategy, (New YorklMc Graw-Hill,!nc,I964),p. 11 
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Up to recent years many theories llave been 

developed on the behaviour and analysis of' a i;usiness },'irn. 

lor insta.'lce social scientists and Personnel e::ecutivos ViOilcd 

the fil.' . .! au on10 a cocial sJctem. l"irlClllce orionted people 

viewed i~ a'3 only a cystem of Fund :,,'10\70 nnll r:urkeci,l[; 

oriented peo,)le evo.luat;od tho firm only fron their point of' 

viel'l. As a ;;l::1cl;or of fact all oftllecc thoo:1.'ies have a 

value in 'l:;hcr:lselvoo but ttlOY do not raean nucll when we view 

tile business firu as a :};:,rstCL1. ~:~uppor"1;ors of the ~jyste~....;.s 

'l'heory mclint::1in tha-t these indiviQual '1;:100rie8 shoulu be 

syntllGsised and u neaninr.;ful and intoGra·God concont of' the 

l'irn should be obtainod. rlo :3ysteL13 t;heoI'"',f views a Lusinoss 

Firu as a set of :L.'l'(;errelut;ed j)Ul'ts, nc.raelyProl~uction, 

Finance, ; :m.';~et;il1C and PeI'so illel functions in-i;(Sll'reln(;od by 

different floVio ao inforr:m0ion, noney, n[l'te,cial, equipment 

and oreter, fune'Gionin0 as a whole (;0 achieve the objectives 

of tile set. ;:he emphasis is now beine plnced on predictinG 

how tho cOL1bineil parbs will function as a unit rather then 

stuuyinC the parts. 

}hc analysio of a bu:cJiD.ess firTa from Syster.lG 

point of view bi'irlGS about tile problem of' :Sfectiveneos ver-

sus ,~,fficiency villieh will be diocussecl in the next o6ction 
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2.1.2 Effectiveness versus ':fficiency 

By the term effec'(;iveness we mean the 

decree of meetinG overall objectives of tile firm as a 

system. And by efficiency we mean -I;he deGree of mee"t;inG 

objectives of a particular subsystem. ;]0 !.lere t~le term 

efficiency is related to the problem of ttle opera t;ional 

level ami effectiveness is related -1;0 tile fltarut;eC;ic 

PAGE U' 

prooleme of the l'irm. nlOse terms are not llutually e::clusive 

ie, a firm may fUllction both at its hichest; level of 

effec!;ivencG:::i wllile achievinG Llo.:d.lJUL'l efficiency in each 

of i-ts sUbsystems. On tile ol;;leI' hand the system as a 

waole miLh'(; o)ero.te at; a hiGh level of effectiveness but; 

froLl t,lO stand. ]?oiu-G of liivisional oi.Jjecl.;ives it nil.:tlt 

not be "[;,10:[; efficien-:;. l,'or example, let us aS81L.:W that 

overall objective of ehe firm is to o.cclieve, 

tI,'eturn over Investw.mt J.'resllOld 10.) 

...roal 15 :~ 

Sales l..i"rowtu •••••••••• i'rcsLlold 5 ,.) 

Goal 10 ... S 
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J"'his pari;icular firm will be considored as an effective firu 

if it earno 15 ,.; return on its total illveotment and also 

acllieves 10 ,; C;:coVftll ill its tOGal sales volume. ;Jut this nay 

requil'othe subop"t;ir.lization of t,lO divisional efficiencies. 

lrom t~le point of view of tele ~;ys":;ems 'i.':leory 

is ~llO level of efioc ,;i veness aCllieveli. ra t:101' t;h~U1. tti vi:~ional 

offici<mcies. As stC)cecl by "iilliam oran, basic f~U1C;;io!lS of 

::'eJ:::;onnel fWICtiol1s, llUve been illstitutiolwlized because tlley 

all rO(Luil'o sj)ccific 131:ills anci tr1ey are mos t e:2ficiently po;,:-

fOl';,(OU oy liiffol'oni; iw1i viLluals. '.,:his sej)(u'ation c;l'O,Lucec\ 

in,",ividu~ll "(;raJ.i"~ions ~,nd ,-)10.:1. .. '1111"; proceJure;J and liivi8ional 

eiTicicncy pro'Jlcus Co.uscu conflic"i:;s 0.;:;011[; ·t;aose fUllctions.:; 

'l'ilis tonlic11cyt;ovlarcls acllievinL; iUllC·tio11~ll o"LJjoctives oi.!ViOUD­

ly viola'l;eS'i;,le sJster:J.s concept that :w,vo been develo;)ell above 

Alt~lOUSll .L'lanninc; Comnittees or inter -

divi;Jional Conll.1.iGsions have belilll 01\ ,ani" ell to perfo:cm "the 

coorliLW ~iOll function a,lonG basic i'UIlC"~iollS of a firrl il; has 

always been llifficult; to ,~et uivisioIlS :..;raciounly accept cer­

tain :cestra:i..nts 011 tlwiL' oojeccivcs. ~,ecausethe opi:;i;:,i:>ation 

of t;ll'~' bC~1L\viov..I' of' tIle '(;ot;:'11 SJSl;OT:l i'l'OqUGlltlJ relluil'03 til18 

subOl)t;ii_li~~_d;ioll of i'GS CO;;1_~)Oncnt Uivlsion:3. 6 
;j,lae autLlor of 

5 
Mart:Ln,K Starr, Product ion Manac;ement:SysteIllJ 

and S;Tnthesis,(Englewood Cliffs,i.hJ:l?rentice-Hal1 Inc,I964). 
p.472. 6 

Ibid. ,p .472~ 
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tl.lis stUtly supports thc idea that, it is the i'rume of thOUGht; 

of the intlividual manaGers that must be oriented t;owa~·tls 

tllllJ.l:.:inC; in systems terms, and it can be attained th.r01.<Cfl 

traininG proGrams. 

Tlu'ouchout this Ch.apt;cr 'dle l'iro will be 

analy:&ecl fran a sys'bems uncle. So our first stell will be the 

itlcnt;ification of t;ilE) broader sys'tem, trw inliustry-, of which 

the firm is a part • .chen an overall anolysis of the sysl;em 

protluct and existinG o1'c.;olli:&a'(;ion of t.le li1'm. ,:.hirdly an 

a..'1.ulysis of each forLlall Gv:bsysteffi SUC;l as ProJ.uct ion, 

,:ari:ewinG and jilllonce GubsYGteus, will be uo.de to decermlllc 

ttlCir placcs Vlii;l1in the o;erall Gjsi:;cm of t~lC firtl and 0.1130 

their sgecific problcms. I'ino.lly an ini;e;"ration of thc p~ublem 

ureo.s of each iJubGysteD will be done to Gin,~le out a Gtro-

teGic Ilrolllem the Golu'Gion of \'l~lich will imlll'ove 't;ile ef:i:ec-

tiveness level of the "'i1':11. 

2 ') 
.<... 11.10 : .o.rl:ct; .).11 

Gllli',,'.{~;' is one of tilc nulti-proliuct metliUlll 

si:,;ed oDJmfacturinC fiL'DIG :LtJ. tile field of Convector, ",oiler 

antl vontilutor I'rolluc'cion. Go I.liintcrn is a pOor"!; of "Heat;inc; 

and ,~ir ConditioninG AIJyarutus L'roduction" secl;ion of the 

Iieco.l ,PrOCeSGlll:~ IndustI"J. It is a fOLlilY-o\'lIle,l LiI:;it;eu 

secl;ion of tile Inllustry arc Altll'ko, ';eL'1.iJ:el,c;un,~urlar, 
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Izsal, Udu, YGnis, ilemir Dolcfun, :~rlco9 and Gilnterm. Table I 

PAGEl" 

illustrates "tb.e classification of the }'irms accordinG to the 

Prou.ucts they produce. 

TABLJ.'; I 

FIE:II:; AHD Pi(QDUCr) TiD~Y PRODUCE 

Hano of t;ile Product 

COl1veci:;or • • • • • • • • • • • • • • • • • • • • • 

Iloilor, Air CondHioninC 

nano of the .acLUfacturinG 
li:L'm 

apl)arntu8 e·t;c. ••••••••••••••••• CliintcL"T:1, AlarIco, r';Ull~UI'lnr, 

~3elni~;,:el, Jdo., '{{;nis, JJon.ir 
})ol:Um, ~~:;rl-"o<; 

Ra~liator •••••••••••••••••••••• Denir llokiim, tzsal 

:jnly tho pro(lUction of Convectors will be tal:en intot;he 

scope of 'I;he study. r;o in convector prolluct;ioll ,:i.intern opero:~eG 

in a promisinG larGe nal';\:ob witll only one major con:)(,l:;i tor 

Alurlco. Convect;or is a perfect; GubsGitute of a raJial:;or, it 

perforI1S tile GCl::lO fimctio!1 and it is Cllso a part; of central 

hoat;irlC GYGt;ems as a l'adiatlDr. ;";0 .ilo~:lir iloj:Lin and izsal are 

also COLlt3idorod as direct COI.11,H1t;i"i.;or.G of Guntorm.. 
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Table 2 

An Analysis of Competitors vs 

Gililterm 

PAGElS 

Uarc.e: ~f '~~!C 
firw.1 Gililterm Ala.rlto Sungurlar Der:dr DOkiim 

Present 

Capitals 

Number of 

worl:ers 

I.OOO.OOO IO.OOO.OOO 8.000.000 .50.0:)0.000 

123 500 2000 

r could not make a detailed analysis to 

determine the competive sta"GUS of the fll'I!l in the Heating 

Industr-J.In fact,it is extremely difficult to obtain relevant 

information about the operations of the Competitors.As 

observe(l in Table 2.Gu.nterm has a relatively smaller size 

than other firms "Ghat opera"te in the same industry. Its capital 

is almost I/IO th of the Capital of Alarko which is the major 

com-petitoI' of the firm. The number of worl;:ers erIployed by 

Gililterm is also smaller thrul the number of workers employed 

by Alarko,Dem1r DOkiim or Sungurlar.In order to complete the 

picture,we need at least the c~gacities of the plants of the 

c.JmpetiGors. their annual sales ,geo[jr'aphical distribution 

of sales etc,.In general one might claim that Gililterm 

operates in a promising ~'ket with relatively stronger 

cOllq)etitors. 
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2.3 '1:11e Product 

PAGE " 

Although tlle firm is nne of the Tault;i-product 

LlanufncturinC; firms, scope of the st;uuy covers only the 

prouuct;ion of Convec-I;ors. Firstly, because it is -the major 

type of products that the firm produces anu Llore than 50 ,: 

of t,w product;ivc for'ces have been cOllcentro.teu. on tele 

production of Convectol's. i;econuly t;w SilUre of convector 

snles in total annual profit of the firmllave always been 

(0,; 

BOX 

c_~:-; 

L; 
'1,-,·, 

.. 
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As it has been statod in section (2.2), a 

PAGEl' 

conveci:;or iu a part of central heatinG syst;ems, Ctnd fUc'1.ctions 

as a radia-Gor. ;:ajor diff'erence that exist be-i;ween a convecto::..' 

and a radiator cent;er around their shapes, ini:;oraa1 D.OCilJ..nisL:.S 

and basic raw matoria1s usod in their p;r'oduction. A convec (;or 

is made up of -two main part;s; 

2. Serpant;in 

'['he bo:: of' a cO::J.vector witll it,s inl;ornal uecllarlislJ Cerllant;in) 

is i1hls-~rated in f'icure 1. 

At present -bhe production line of convectors 

covers four diffe:cent models namely moLlel A, modo1 B, DoLlel jc-, 

and Lloue1 l!'. 11u'-t;lwrnlore eacil of -I;he Tloue1s A, L, 1- are divideu 

in-t;o 15 differe:lt sizes of difforent calories. . ,odel .l'; llas W 

different sizes ._eota1 number of convector types produced is 

53. In ordor -1;0 docrecl3e tilo D.l;lOuut of rou-t;ino work of the 

study this llU!.1ber ho.s been deoreaseel t;o oiGilt standelrd models. 

Tho pUl'pose of title stuLly is to develop a IJ(ri:;ho(l of unulJsis 

ran~~e of '1;\10 :Fir!:!. J:he calcu1a'cions "'ludeGo obtain ;)i2Oos of 

-I;hose eiellt st;anci.ard convectors are Given below: 
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:.rile production capacity of the plant is 40 

uni"Gs/shift; for convectors of sizes up "1:;0 140 cm. 'I'he prouuc-

tiOll Co.llo.cHy d.rops to 30 units/saifl:; for sizes Im'Ger than 

140 Clll. Uo each nodel is diviaed in"l:;o two croups, "bhe first 

croup includea convec'"ors of sizes up to 140 Cill. and tile 

second Group inclulled convectors of sizes larGer than 140 Cill. 

'l.'hen arithmetic mean of sizes of the components of each 

sroup isi;a1cell to fina out two s"t;umlnI'd sizes of eacll mouel. 

'l'o.ble 3 illustrates the results of "I:;he calcula­

tion described above. 

TABLj~ 3 

U38D DT 'rHE STUDY 

A TL. 
1.10D3L SIZJ"~ (cm) I'lnel': 

Al J7 319 

A2 199 672 

Bl 06 314 

B2 203 699 

E 1 90 360 

E2 luO 600 

Fl 91 290 

]' 
2 25'7 'lJ;; 
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2.4 ;~~:):istiuc OrC(luizntiou (lnll Objective~ 

the l-irm 
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GLlnterl~ employs 12;; workers and 10 employees. 

'1.'11e SO-lUe far:ily alco owus and operu:testwo addit;ion;~Al firms 

that fUllC'bion in (l cool'din~ltell fashion wii;h ,,;i.in-cel:n •. !.'11oir 

o:~ Gilnterm L10-ve beon carried out by ':d-'::a, it; funct;iorw as 

a c;onoI'al llistribul;or for tile products of G Un:~or'll...ej) lesi-

sat is a contr:.lctor firm and it is alJ.onG Ilajor custoL1crs of 

·",url'l;orm. 'L'lle interrelG:tionship between ,::'i-:.:a aml "i,interm vrill 

be ano.lyzeu. G:t section (2.'l) in del;ail. All of these firms 

are mruwcell by 'I;he li!el1bers of tho fal:Jily. 

1:he ',)resent Or:,)lIlization Cho.rt of trlO l'irm 

is illus'l;rated in pace ,14 'rhe orcaniz:Jtion consistn of a 

-,-,oard of DirectorG, a ,;enerc,l '(m(l,~er and his Le::.;al miviser, 

(lull tlu'ee major Dej)art;L1en ts such as Accourd;in( .LlepurtlJent, 

reportin,:,; to -[;~lC cenoral nf:lnf:l(;er of -[;,le firl1. ..eLueroof the 

Gi.in\.;erm is also of I<unctional type ie, relal;ou. aci;iviGic:J 
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aiI:teo. at; a primary purpose are l;roupeQ tOGether. Ali;hoUGh 
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tile major0enofit; of this -type of or:.;unizLAtion is in Get-tine; 

the specific func-tional work acconpliohed, this das l10t been 

so in tae Celse of vUnterm. iainly cecause tllis Cilo.rt is just 

0.11 appro:dnation of tile existinG systeIJ and 'c[wrc is actuo.lly 

no clear cut fU11c-\;ional GI'OUpincs in t;U0 firm. _L"lle specific 

func-~ions, autllOrities and re3Donsibilities of bile existinG 

persolmel have no'.; beeu explicitly defined.I-llere are 

UtUllCrous admiIlis-t;rnti vc bottlenecl:o\;na-t I'equire IDiJrOVer:lent, 

channels of infornaliion and pa)eI' flor1 are not; clear and as 

a result L=y disturbances occur. J.'hero is nc t;ually no fornal 

rellortin~ syst;eu and ;nost of the infcrl:l~.ltion is t;rans;~,il;t;eQ 

in:i:o:t:f.lO.lly. 

AltllOUc;ll a ftU1ctionell l;Jpe of Or~;al1i;c;at;ion 

it QUS not been put into practice beCCli.1SO of its unsuitabilit'J 

to G'liJ J1Golls ,lIla. fLlcUC:Lul socc,;:ces of tao 

is ,.:;iven ill ap)emli:: (1). Acco:;;'dil1;~t;o this groposc\ltwo 

st;aff posii:;ions helve been esi:;:lolis,lOclco ~;:L'OVillo advice 

l'l:'obleJlG Oft;~lC firm. At t;lis level OftclC ulwlJDi:J, one 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK, iSTANBUL 

uboolutcly necessary? ',','ill un irlpor'ta..l'l"G objective co 
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unrculized unless such positiono are eotablis(led? Staff 

positions usually serve to cain 't1le spccializ~l I;ion benefi'l; 

und ilCl~)s thc General r.lunac;er in focuiJin~; his o:t;ten 1.; ion on 

morc cruciul problems. 'IO\'lever in 't;11e case of a neliium sized 

shoultl be able to cOilc witil the probloTiiO throu~;h u coor-

uim,\'l;ecl effort; \'1i (;h his three tlepurtlllcnt TJU~la0crs. So 'thoso 

eli1:1ino.liio[1 dcarease t;110 payl'oll costs of 'tiIlc fir'Ill. 

A .Dosi~ion of vicG-I)l.'csitlCllCy th~,d:; will 

unct accoillltin:.; activitics of G-iinGCL'n is ;-,roposed in '[;11i8 

nevI syst;oa of ol'G~lllizo.tion. :!it111n tho frc\Llework of l:;11io 

position new conceptrJ "uch as PU:C'ChDOiu[; 21anniI1C;, Yina;lciul 

analyois unu I'lo,nnillC, Cost accou..'1titlL ami j~uu0ol;inG, "arl:e-

titlG l'cOOal'c(l umi Galos t'lUrlllin,; unu U finis'wcl ,:;oodo inven-

!lel is far fl.'on uoetitlG s,:>ecH'ic skills roquireJ. to j)CJ:fOl'n 

bheDC Ue'.7 funcciollD aHLl secondly fitwncinl I'C(luil'cG.ento of 

the Produc'Gion ilC,:.:,urtmm t. ',.:ae ,:econical .ucul'i:;ment is 
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cOJ:ll:losed of five sections namely, research and 'JevelopIlen'.; 

i",ection, ,c'I'ouuction PlarminG i"ection, 'luality Coni.;J::ol :jec I;ion 

Orc;unizCl"Gion ami Imlu.strial ~.:nc;ineeI'in,; :jectioll and finally 

the Llaintellallce section. '-,'he prouuction of conveccors is 

directly attached t;o i;~le l'esponsibilit;y of the :e'lOl'o.l 

ii,anauOl'. ,,:oreover tno oect;ions 11a::1ely, :',ervice anu Pel'soanel 

sec'Gions are also diectly attaclled to '(:;:,le 0enol'al .anUl~er 

of ·tile f'irr.1. lur·tll0I'l:lOrO the con,3ultcmt, propose~l a SystOLl of 

periodic meetin(;s for l?lannin,~ and Control at diffel'ont 

levels of tile ol'c;anizat;ional structure. ;UC[1 as 'ontllly 

; ,CUl:.1L;er of '(;110 firm, Assictant ,;enerul 3.,12,-,01.' (WilO is also 

responsible from j ,ar;~et;inG and ACC01.ll1'tin;; f1.ll1C·t;iOlW), 

ilead of ,~hick-slleet-iron section, [[eml of ,;eJ.'viceo :~ect;io", 

i[ead of tl10 Personnel section awl lead of the PUl'chasinG 

Section, mOl'eovel' a lilont:lly Doo't;il1:~ on cOlJlaerciol ami. 

1':i.nancinl problo:.:s ami a mon'chly toclll1ical noetin,; [lave boon 

tional structure of 'bile fil'll, wi·til two cLep.::u.'tn8nlis, ,!:ho 

unalJ"Gis of t:1eir Ol',;onizutioZlCll 11roole1::8 will be Ll8.Ue i.n 

section 2.5, 2.6 ami 2.7 • 
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:9u1']Josive ori.pniz:xl:;ion thut; fUl1ctionbo uchieve ccrtain 
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oujecl;ives. As Llef:L.leu. uy PI'o1'essor A.nsoff Cl..'1 objective is 

a raear.;ure of efficiency of ti10 resource converc;ion proces;; 

undt;iley becone nul ti use tools in u)1J:L'uisul of l)Cl'forr;:.lilCe 

control, coor'lliJw(;ion as well us '<;(10 phD.ses of' (;110 i.leciGioll 

process. 7 ,Jo befol'e COillG in"o t~lC uao-lysis of ~vLlO func l;ion:; 

o:l.'(;:le fi:l.'lU it \7ill oe wOI'~hwilile to stato tho objectives of 

the ownerf3 of ·t;il0 firm. As ill t;lO ccwe of IJujol.'i·cy of tCle 

business fir::18 in our COu.;:{GI'J- '(;llC:CC in no for:ilCtl and explicit 

s'l;~ltel;tent of objeo~iven of til0 fh'm •. 2i1O objeet;ivon thut arc 

s'i:;uce", hore uro just '0:10 stron:.;ly held cOl1vicitions of '[;11e 

ownor's, ami GilOY nre Vlor'(;,l.'ihilc[;o cOllGil,er becm,;;o nODe of 

~0l1e owners a:L'e alno tilC i2UJlaGer:; of the firm •. :.heir first 

objeccive in to acllieve at leD.st 20 ,; r:::d:;e of re~ur;'1 on 

yeUJ.:G. 

7 
Ansoff,op.cit.,p. ~. 
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:;aturolly umler the presentcircll.t:ltances many 

obstacles exist in achieving tllese objectives. }'or inst;o.nce 

!:;hel'e is tho absence of systemo'l;ic short; torm and lonG te= 

bUUlllOD:.l :plo.nn1..'ll.j, etc. I'hese obcrGacles will be tele r;lain suo-

jec'!:; of t;he followinG sections. 

2.5 Anc;lysis of Til0 .,'r-ocLuction :F·cl.r1ction 

buildin0 anu 0. two sGarey builJ.inG for allLlinisi;l'tl"i;;ive offices 

and raw uateric\ls 0.110. pa.l'ts inventory uo,.;o.rt;Iaent, is attactlell 

to t ,18 laain buildinG of the Plant. :.Jutm'o.lly tlle layout Plan 

of' the Plo.nt presented in pa:;e 1), cannot be considered aD tile 

most; efficient one •. c'here ho.s been no st;ud;/ on altern:J:~ive 

lo.youts waicll would increase the level of effectivoness of the 

proc.ctc tiion sy.st;em. 

2.).2 ... 110 :.'roclc!c-cion ·Proce:,s. 'j:ho produc·t;ion 

of till.c P1D.nt is on one shif"c per llo.y b:.l.Gi~. !lcl'O only ])~'OCC8;J 

flow cl1.o.rt of Convec\;or proJ.uccion will be e:::plaineu. 

'E10 DallUfact·l'-l'in.~ process of a convec~or 

A. Eorizon:t;ul UllU veI,·t;ical sheal'i.n,; of silee(j-irOl1 • 

.0. COI'nel' shearinG and holinG. 

C • ,-,ocly b endlllC • 

30GAZiCi UNIVERSITESI KUTUPi :i,,\~~, 
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D • .Glectrical soldering of the corners. 

F. },Urnacing. 

PAGE " 

2. :.IanufacturinG Ser,)antin. ;JL;a.ndard operations re"u.Lred 

to mo.nufac0ure a scrj!ani;in are; 

A. iIorizontal and vertical shcarinG of aluminiun 

Plates. 

D. 3hearine:;-coPller pipes. 

C. Cuttinl~ the iron pipe (eaGa) 

:2:. AssemblinG Collectors at bOt:l ends of tile copper-

pipe by seaminG. 

Ii'. Assem'uline; "GaGa" on to tile cogper pipe by elec'G1'i·· 

cal soluerinc;. 

G •. L'estinG tIle s e rr) ant in. in rrater press. 

3. Fillo.l Assembly-Lssemblin~ tile Se1'lJalli;in into i'ts box 

and paclwc;inG. 

'rhere is only one mec;wnical enGineer who 

is rcaponsible for pro(luc i;ion proccss uCDi",n, prouuction 

plallnin,; and contrlll, desi[;ns and com.;:m'Go. ~ions fort~le St"Ul-

dard prouucL;s o.mi for special 01'(.le1's. 'Ie is 1'es;)onsible a1:..o,,,t 

for' everyL;hin..; at tile ~:',wt;orJ level. '~'ilOre is no clell:C CUi:; 

function, .i!Ol'Lllllly the Prouucl;ion ;)o"ari;ne.clt has ·two subilivi-

sions llaJ:tely, J.'hin sheet-iron l':t'ol1ucts Division and '.~'hic'c 

Cheet-iron P:t·oLluc·ts Jlivision. Our interes0 ia raainly 
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concentra'i;ed on the former Division in which the convectors 

are produced. As it is observed from the formal ore;ani:,;[d;ion 

chart of the firm there is a technical De ,aI"i;nent in addition 

to the production DC'.t?al'tment that is mentioned above. '.i:he 

functions of this del)artment have been specified as; 1. Pro­

duction Planrlil'l5. l!'inished goods and Haw .. :aterials Inven'toI"'J 

PlanninG and Con'~rol. 2. ltesearcn and !)evelopment. 

;3. Quality cont;rol. 

4. ::anacer of Haw ;,i.acerials and l'inished 

Goods Inventories. 

In reality this Depar!;ment and its specified functions only 

exist on the paper. };'irst of all there is no Production 

.PlanrlinG and control activity. ':lhen an oruer comes to the 

factory an arbitrary dote of delivery is Given to tele custoucr 

dependinG on tlle personal judcerJent of 'I;he ,'?roduc't;ion c:onoGer 

and as it will be explallled, almost 90 ,; of 'Gile orLlershave not 

been ilelivercd on biLle. In llul'ullel to this fac'l; 'Gb,e:L'c is no 

l>'i.clislled Goods and ",:aw ';aterials Invon~ory Jlannil15 ~nd 

control activitiy. Capucil;iell of the j,J.acllillCS, 1'0,\1 aOGcl'ials 

requireLl, l.1aterials wasto to be e:l."poot;cu., ll11;,10er of unit;s of 

pl'oiluci:;iol1 to be expec~ed from a L:,iven input of raw ma bOl'iall>, 

time required to sei; up for tIle opel.'utions to be pel'formeLl, 

time requh'cd to perform theu and allowable munufacl;lu'inlJ 

tolel'elnce helve nol; been measured. 
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:Jemi-skilled labor is required for tile major 

portion of the job. i-Iowever existinG level of waste due to t,le 

lack of traininL; is considcl'ably hi(;hand in l'1any instances GO:xJs 

aith production defects havc been offerod for sale. lmel on the 

job traininc.; proGrarJ with a low cost can be arranged. Condi­

tions of worle are weal" safety and health fac-tors have not 

been into conuideration. 

Lasic raw L1aLierials required for the product;ion 

of convectors are : 

- Sheet Iron 

- Sheet AlUllliniUl;l 

- Cop~)er pipe 

- Iron 1'Iipe 

',,_'hel'e are serious ilimitations in tile sUJ/ply of tlleso cri'cical 

raw ua 00rials and -the Firm has faced loses uue to -the shorto.,;os 

of copper pipe and sueet iron. 

2. ';.3 """'"lClr' - of t(lO Production ProiJlems of tile 1. ir1:1 ., !".)~'.I.:. .t 

In sUl:IlaI'y the problems of the Production 

function arer 

1. OrG~~izational problel'18 

2. Ho ulannine:; activity 

3. J1':dstenco of production defects on tile products 

4. lio filiGhed GOous :i.Ilven-tOI"J systen anu an 
nr:';i'~l'u.rJ GJG 0C;';'1 of 11[).W m~.1 ~c}.'i[llG invcrr;;oricD. 
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2.6 Analysis of the lcinance ltuuction 

PAGE 31 

'1'11e objective of this section is to analyze 

financial structure of the firm to fllld out its flllancial 

problems. One of the worst mallaGed functions of tile firm is 

finance. As in the case of Production Ii'uIlction tllere is no 

cleal' out orGanizsi;ional set up and functions of the existinG 

personnel have not been clearly defllled. Only ACCOll."ltlllt,; 

;3ection of "I;lle ue:c)artmel1-1:; has been establislleJ. and fUllCt;iol1s 

of the existinG personnel have been liniGed "1;0 book lc eel) in[) • 

As in 'tile case of many fauily-owl1ed firms 

imlJOrtant mal1aGel'ial positions such as flllance (laVe been 

filled by the mer.ibers of tile family who l18ve no fO:L'oal baclc-

g;round educa't;ion in their respective posiLiol1s. '1'11e -,Jerson 

who is suyposed to be in Cl18l'ce of the fLlt:Llcial prolllcus of 

the firm is actually a foreman of boiler prolluction but one 

of the membel's of tae family. In the proposed systCJ:l intra-

duction of a cost accountinC system, buu::.;ei:;in...; all'i financial 

'plannlllG sections have been observed. ;ione of -tLlesc develop-

ments llave been applied. 

2.6.1 Cou,)ar~ltivo Analysis of t,lUi.n::mcial ~;i:;ateJ::e,:lts 

In tili" section co;,,:-,o.ro.bive analy"is of bo.lo.nce 

Sheets ana Profit auLl Loss Si;3teJ:lellts of -blle ye31'S 1,)6'1 and 

stanCiards am1 industry wiLle percentaGos anal/sis of lJast; anu 

present financial stuteuGnts of tile firm will be sufficient to 
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provide enolJ.Ga do.ta to judGe solvency asset relations, and 

indico.·~e IlajoI' f'inancial problems of' -Gile firm. 

2.6.2 to.lunce i3l1eet Analysis 

Vertical and Horbontal ;'; analysis, For compu-

reduced to neo.rest '000 TL. UsinG Group sUbt;otals as a startiQ; 

point relative size of' the asset croups and liabilii:;ies are 

shovm on table 4. 

As seen on table 4 major portion of the total 

asset structure is formed by the cUI'rent assets (64 ,; in 196'1 

and 60 ~; in 1960). DUI'inc this period SllUre of ·t;lle CUI'l.'en·t; 

assets as a percentage of' total assets increaoed, and slial'e 

of fixed assets decreo.sed ::lround 4 ;;. In cer1eI'::l1 t;,le firm 

reo.lized an increase of' 40.·3 .; in its to~ul assets. ASDets 

composition of tile firm becomes clearer if we coni.;inue our 

vertical I'; ano.lysio further to show a bre::lkllm'm of cm.'re:lt 

assets. Helative SclO.L'e of c,'sh and notes receivable (banlt and 

tr::lJe) in total curren'!; assets have incre:'1:Jctl while rclQ(;ive 

shilL'e of inventioI'ies (wol'k in process anti raw Wl ccrial inven-

'i;ol'ies [lave d.ccI'cascd since 1)6'1. ;oreover as i'G is obDervod 

from table 4 receivables COllut:Lt;ut;c a :.1ajor pori:;ion of ~llC 

to cal cUI'rent asset;s. 



ASSl!.'TS 1967 196d I~Z %68 EQUITY 1967 1968 %67 %68 

Short terms 
Cash....... I? 
N/R(Bank).. 475 
U!R('l'rade). !IB 
Ace/Ree •••• 1I26 
Inventory •• I094 
Prepaid exp.. 30 

Total •••••• 2060 

Fixed Assets 
Land ••••••• 

L~ldlilS... 647 
Installments.I84 
Tr~~sp.equip.IIO 

Maclrll1ory •••• 555 
FurniGiliugs •• 68 
Richts ••••••• ~ 
Total •••••••• I56~ 

LQ~g term/1I.. 6 

Short term: 
92 .59 2.04 Aecounts/P •••• I393 2560 47.I9 5O.12 

IIIO I6.61 24.58 
3I7 4.l~ 7.02 

19l1 ~9.37 42.33 
l055 38.25 2~.37 

-1P I.O,2 • 66 
4515 I08. 100. 

64.40 63.52 

19 - .92 
685 4I.39 33.27 
563 II.77 27.34 

95 7.04 4.6l 
626 35.51 30.41 

67 4.03 3.25 
4 .26 -- .20 

2059 mo. IOO. 
~5.I9 3I.25 

7 .I4 .II 

N/P~Bank) • •• 400 902 13.55 l7.66 
N/p(Trade) •• TI59 I646 29.26 ~2 -Total ••••••• 2952 5108 lOO. lOO. 
Lang Term ••• 0 0 66.47 77.52 
Capital ••••• lOOO 1000 22.52 l5.l8 
Reserves •••• lIS 347 2.66 5.27 
Ret.Earon •••• 371 ..!Z! !h.22 2.03 
Total Equi.4441 6589 lOO. IOO. 

Table 4 

Compar~tive Balance Sheets 

1967-1968 '000 TL. 

Ors.Lll:;)lGllSO. to I2 ~..t.?;L .12 
Total Asset3.4441 6~~9 laO. IryJ. 

"" 0 ... 
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"" ..... 
'"' co 0 
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i'ABL:: 5 

Comparison of Heceruables 

and Sales 

Het ,Sales 

lleceivables 

196'7 ~; 

100 

100 

19'"' ,. uu ~J 

166 

161 

PAGE 3+ 

Especially in 196u, 43 ij of total current 

Assets was cOllposed of Accounts receivable and 25 ,I of tobal 

current assets was composed of notes receiva"ble (banl:). As 

it is observed from table 5 the;$ increase in net; sales and 

accounts receivables have been almost tllC saLlO. 

Ve~'tical percentaGe analyoiB oft;I1e li.::loilitie s 

and equity balances to GauGe balance in SOID'coe of capi~al; 

Firs"1; of all we should no"~e tha"b there is no lone term 

liubili ty of the fiL'Ll, liability seccio11S of ~;lC uuhilce 

sheets have been cooposed of ehort term liubilities and 

capi-'Go.l of the l>urtiners • .L~elo:iJive size of nccowl'bs payables 

L1avo increasod froo 47 :5 to 50 ,;. In (;01101'0.1 ellUre of ,sI1Or!:; 

term debt in capit:.lliz:.Ition of the assets have increased by 

II ,.; • .Partner's capital cOLlposed 34; of tlwGoi.;al equity 

Bection in 1;16'1 and 22 "; of "!:;hetotal in 1960. so ahar'o of 

the owners in tol;al cu])italization of tue firl:1 have uecreused. 

i!OI'izontal per'centaGe analJsi,s of the liabili-

ties also mdicate that t;he firm has utilizod short term ban!: 

money heavily. For instance accounts payable to banks have 
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increo.seu by 502 tllouoand TL. Other Accounts payablcs have 

increased by 209 thousand TL. 

FLliID3 FLO'l A~:ALYGL3 

PAGE as' 

To ca;Ln insiGht on the structlU'e of tilC flow 

of funds of the firill I Ilave preparcd a ;:,-l;accnenc of Lalo.nce 

Sileet c'lall(.,es and T.lD.de a funds flow analysis for tclC fll'ill. 

som:CK3 AdD U31X:: Ol, l!'J,JDS (196'1 - 1960) 

(1000 fL.) 

80Ul~C~:S _ of }'UHDS 

:Jilort tel'Ll 

Decrease in inven-tiory • . . . . . . . . . . •. . • . • . • . . . . . • .. . •• 39 

Decrease in -transportation equip •••••••••••••••••••• 15 

Decrease in orc;ani:.c;atiion e:C'l?ense ••••.•.•••••.••••••• 4 

Increase in l1ot;GS payable ••...•......•••..•••...•.•• 1167 

Incrcaoe in 

Lone ter'ill 

accountiS n.:J.J""po."ble •••••••••••••••••••••••• 9d9 
0-

Incl'oo.so in net worth •.•..•.•...••...•••••...•..•.•• 229 

'~:'o-t;al SOUI'CCS of funds 244] 
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Increase ;'1 acc ') 
-'oJ,. • l .. ec ••...••••.••••..•••.••••• 

Increase l.!l' notes ['ec .:\ ....................... . 
Incrco.se in )repaid charces ••••••••••••••••• 

LonG term 

Increase l.!l' land 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Increase in buildinG •••••••••••••••••••••••• 

Increase in '~esisat ••••••••••••••••••••••••• 

705 

d34 

1 

19 

3d 

379 

Increase in mach ruld equip •••••••••••••••••• 71 

Increase in office equip • • • • • • • • • • • • • • • • • • • • 4 

Dec~·eo.se in profi·~ •••••••••••••••••••••••••• 237 

11o"tal uses of funds ••••..••..••••..••••...•• 

bxcess of sources over uses 

iTet; increase in cash balance 

2360 

'15 

'15 

AnalysiG of tile som'ces and use:3 of funds 

reveals~hat basic sources of funds for tilO firm have been 

PAGE 36 

in t;w for;;l of sllOrt; term notes ~Jayablc ane. accouai;s )ayable. 

On the other (lruld only 9 ;; of the funds havo boon prOVilleu. 

by the ovme:l.'s· capibnl. ,oreover we observe tlla-~ 39 tll0lWUlld 

l'L. or 1.5 ,~ of total sources of f'unus have been proviuecl 

tlu'OUbh a uecreuse in tele level of invell-GOl.'ies. All of these 

facts are unfavorable for a c;rowinG firm. 
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~rom the stand poL~t of uses of funds we 

observe tilat 72 ,J of -l;otal som'ces of funds bLlve been 

used to finance increases in current aSdet;s in t,lC form 

of accounts receivable and notes receivables. On -l;he 

otller Lland incre::lSes in fi::ed assets by 511 tllOusand TL. 

have uloo been financed through short l;er;:l oources. 

,U-tilOugh it io necessary for the Accounts receiva"01e and 

PAGE a? 

notes receivables to in_crease with accompaniyinc.; increase 

in tlle voluae of sales Stlort tern filla.1Cil1~ of lone; ".;ern 

asse-bs creates unfavol'able financial I'esull;s for the 

firm. 

2.6.3 Analysis of tele Profit and. Loss ,)(;0. "c::,en-(;s 

In this section an mulysis of the profit 

and loss stateBentG of -the years 1967 and 19Gu will be 

made to isolate the reveJ:ue and expease fac-001.'0 wli.icil 

need eY.'1l1ana t; i on • 
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TABLE 7 

Results of Operations for ~~;he Years 

1967 - 1960 
vert; .>~ 

1967 

Bales • • • • • • • • • • • • • • • • • • • 5142 8400 

Less returns ••••••••••••• 169 22; 3 

Net ua1es • • • • • • • • • • • • • • • 4')'73 u255 

Interest earned ••••••••• 6 13 12 

Ot[ler l.'evenues •••••••••• 2Gu 132 

Gross revenues ..... ' ..... 5247 u400 

Costs and expenses 

Cost of Goods sold •••••• 4375 '7123 03 

Shi2Pin", and deliver.! 
expense • • • • • • • • • • • • • • 03 135 2 

Orc. expenses ••••••••••• 4 4 1 

Intel'est; and. 
corx~issions •••••••••••• 106 215 2 

Sell:i..tlc; expense •••••••••• luO 504 3 

AllowallC o •••••••••••••••• 110 

other eJcp • cultural etc •• 102 69 2 

Income 'be:;: •••••••••••••• 26 26 .50 

lkJ7G 0266 

Het income for the year •• 3'71 134 6.50 

100 

PAGE 3' 

1)61=100 

165 

3 133 

166 

lJ 21'7 

49 

160 

05 163 

2 163 

1 

3 203 

7 321j. 

1 

1 W 

.31 

169 

1 

100 GrOGS ~'ev 
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Analysis of the peJ.'centac;e chances nictlt 

inuicate some of the reaoons of the decrease in net incorae 

PAGE 3!1 

by 23'1 tilOusnnd :i.'L. '.l:nerc is a uecretlGe of 136 thouso.ncl 1'L. 

in the volume of other revenues. On the ot:.lOr ho.nd ;3ellinc,; 

delivcr./ e:x;pense and intel'cst, cOf-missions e:;::pc,.lGCS illCl·Co.ocd 

more tunn 100 ,J' l'llel'O is no siGnificant illcrcasc ill the 

cost of Goods sold. 

2.6.4 wlt;io (ll1d :iiLw.llcial i,eveL'a;je __ l1al,(ois 

1. Current and quick ratioo are used ·to 

measure rOU{5hly tile firm's ability to rleet i-1;8 Curl'Clllt debt; 

Current ratio = 

quicl: ratio 

curr'e.at 
U,JDC"tiS 

CU:i,;'l..'Oll'!:; 

liab. 

196'7 

.ud 

So the firm has not becn able to coveri;he clains of S ,101' (; 

term crcu.iliol'13. 

2. 'J:ur;'lover ratios to measure (;,10 uel;ree of 

effectiveness in the utilizo:l;ion of tile a03eGs. 

annual sales 
~,eccivableG tUL'novcr= _____ _ 

year enu tl·~\u.e 

Ace. .~·~ec. 

l;lGu 

4.41 ti:nes 4.;52 "[;:Ulles 
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So on tae averaGe "Grode receivablea are collected 4 til~eG 

PAGE +0 

a year 'and the firm has to wai-t o.rou.'1d 91 clo.ya for the retux'l1 

of its funds invested. in receivables. In 196u the firm had 

bad del)'i;;a anountinl; to 20') thouaanu TTo. (o.L."1os-t; 6.5 ,; of 

to-tal assets of -the firn in 1900), so wOl,'SenLl:": of current 

position can partially be attributed to cureless collection 

of accoun'Gs receivables. 

Inventory turnover ratio (to havo an iuea on 

how r8pid is the flow of funds throUGh the inven[;ory pool 

and how current that inventory is) 

1)<;7 1960 

Inventory turnover = 
Inv.levcl 

'fllere has been a considerable increClse ill ;;lle rU-i;e of 

inven'i.;ory turnover since 1967, and a 'iL. i'lVC!Jtr:lCll C in st;ock 

is conver'Ged each -three montha in 1)61 and caCd 1.1 );;0:1-(;;13 

in l;)ou. 

.3. Debt -1;0 net; \'Ior'l:;h, 1)61 l)uu 

2.6.3 

In 196'7 the creditors [lave put up 2.6;5 ';:L. in relation -1;0 

1 'l'L. of tlle partners and in 1)6u the sllare of bhe creui'l;ors 

increased to 3.'lu '1'1. li'l.lllUS of the ownors is very 10\,1 in 

comparison 'Go the amount that is raised. by debt;. 
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'l'herefore chances of secm'inS additional bor:z:'owed funds 

miGht be smaller in near fu·l;;ure. 

4. EarninG Power of 'che ],'irm; 

Rate of return on soles= income 7.4 ,~ 
net salcn 

PAGE It, 

'chore lJ.G.o been a consiLlerablc decrease in ti!c carnin..; power 

of 'i;he firm. 

5 ,J 

;30 thc firm earns 5 % on invcstment ami. tiloy Ca!1110t Get 

funds frou financial marlcet at a lower ill(;Cl.'cst r'1"l;e. l1n ·t;ho 

other hand tiley are heavily de:[JcnuinC U~)QH silOrb ~ern <..lebt 

\v11icll is quHe expensive at least; a"0 an inte:r.'cGG rotc of 25,~. 

2.6.5 :.Jwn,Har,t ofbhe :inano::ial rolJler'l2 of':lC Firu 

As a :L'esulti of an UXlillJlji;J of l .. i .. 10 fac'~.:.:; repor-

'!;e<..l on the comparo"t;ive financial stO'\:;Cl:tU,10:; of tile yearo l)G'/ 

and l)Go toc;et;iler with inCJ.Uil'J of persollJlcl J.'of3;)onai010 for 

financial operat;ions '1;,1030 conclusion al'O Lira,lll; 

cut o:z:'c;alliza·Giol1:J.l se'\; up ami. funct;ioHo of "Gho 

exis\;inc pe:c;.JollllOl [lUO 110"1; beon clearly cl.cfL'l. 
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scientific firlancial uanaCerJen't;. 

PAGE 't.1. 

Level of eiJ,ucation of the e:ldstinc; personnel 

on financial problens is considerably low. 

;;:dsting sy:)ten of accou-lJ.ti..'1G has been orientell 

towards l:ee~)inc of fino.llcial books. J.llere is no 

rilla11cial ProbleDs; First of 0.11 current posi-

tion of tile firD has l'lorseneu. '~heI'e llas been 

a heavy incl.'cosO in t;ile auourl't of accourl'ts and. 

no'tes receivables. bau. ueuts of the firm amoun-

teu. to 16 ,~ of the account;s receivables. 

l''u.l.'tllermol.'e turnover of receivables slowed d.ovm 

in 1960. '.i.'here ilas been lleavy volur:w of s;lOrt 

term capitalization. Thore is al:lOst no lone; 

tel.'lU liabiliGy w;lile short term liabilHies 

have shown siGnificant incroasos in tile form 

of Hotes and accounts payublos. :'{cavy use of 

ShOI't '~eJ:'m banl~ money creatoG. various financial 

proulems for instance lIlLuHlce"lOn-G of -(;[le fir'f.l 

has not be~n able to pay auoqUD.to1y anLl recu-

1arly \Va,~es anci salaries of t2e existitlC per-

SO!lllel. ,Jo tllel.'e ,las been '1;\',0 s'~rL~os siace 

Sanual.'y 1)63. 

Earninl~ power of tho firm uocroasod consiu.ol.'ably 

in 1960. It has a hit.;'l Llebt to ne't; wor'til ratio 
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anll very low capacity,to meet its current ob1i-

5a tions. :,Toreover sellinG expenses (discounts 

and interest expenses (intel'est and co=islkions) 

have increased by more 'I;han 100 ,; since 1;367. 

2.7 Analysis of the J1arketinlj !_'Uncl;ion 

The objec'~ive of t;lis sec'i;ion is to have a 

descriptive analYSis of t;he prosent r"ar;~e::'il1~ deci,3ion lo1n;:inc 

structUl'e and problems of GLinterm. ~aI'-:etin~,' and ,;a1e8 activi-

ties of GililGerm. have been carriell out by i'i-,311. ._here is no 

mari,eGinc activity at 

proposed o1'(,;oni3ation chart had inc1ulieli a mll';:e(;illc.: and 

sales dej)al"Gl.1ent it lias 110t been put into practice. ,'cccoruin" 

that C,lart ;,:arl:;etillG and AccountillG funccions \'IeL'O intc,;raGclL 

undm.' the aU'!;lloriby aaG. ::.'GGponsibilicy of 0 vice p.'cJicic:lt 

and a concept; of foreca::;-GillL; ami plw.min~; for L!aI':~c Cille 

activities (lad been int:coctucGd. Today sone of t,lQ fUrJ,ctions 

specifiGd by taat chart, such as adve:t.'·l;isinc;, sules and 

delivery of Pl'OtlUCts, are placed u.1.uel' t;110 l'cs:ponsibility 

of tile general manac;er of Ti-;_la. 'I'lle orsanization chnrt of 

Ti-Ga is illustrated in ft.,Ul'c (5). 

ACCOLUl'GinG 

I AldOnC!! ~jtructurc 
FiCUl'e 5, Present or0ani"atioll Chart; of1'i-;;)a 
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The reason underlyinG the inclusion of' 1'i-8a 

into the scope of our analysis are twofold, firstly, without; 

the analysis of' ~[,i-1)a our description of -1;;le overall system 

would iwve been incomplote and secondly it is one of(;ue most; 

siGnificant componen-ts of l;he system. _~'ho firm io loca-tied at; 

one of -t;ue business centers of :Lst&'1bul, ,~o;:~c:nl'azar~. The sa::le 

organizut;ional deficiencies that we [laVe described for Produc-

tion and :Finance functions are alsll) valid for -1:;110 function 

covers -the prou.ucts "bilu~ are illustr<:l"teu. iJelow: 

1. ntanu.aru ProlCucts 

a) Convectox's 

b) Boiler (for central hea t;:L.'1~; sysceL1u) 

c) Air conditioninG Appuratus 

d) 8antl'ifuj 

e) packaGe type boiler ~od.els 

2. Special Px'ouuct;ion 

a) The ~loblocl's 

b) DrYlllL; eQ.ui:)D.en-l; 

c) VautHa-bors 

All of these prou.uc-i;s nent;ioned above o.re be:in( 

produced at the factory 011 ordel' basis. And major portion of 

the PI'ouuctive forces have been concen-Grated on tllC production 
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of convectors. There is no marketinG research, sales fore­

castinG or sales 3rulysis so manaGers of the firm uo not know 

wllat addiGional products should be incluued in-bo their produc­

tion line or which prollucts sllould be lliscllarced frOD their 

production line. 

In ii-3a sales of the p:'oduc'bs are node on -I:;he 

basis of J.elivery at '"he f'uctory. All expenses of trx1sporba-

tion, insurance and. pacl~aGinc; belon~ to tile cucto;,er. '~_'i-,'-,a 

gets certain amount of llrel11iuLl for tile produc~3 :301u.. u-eneral 

,,;[lllaGer of.·.i-,3a ,lUS t;[le UUGilO:dty to transfer up to 50 ,j of 

'chis premium to the cuStOLlCl'S in -the for:, of ]rice discounts. 

On tue other handblle uu!;l10rized J.ealc:..'s of tllO ;.irollucl;s of 

Giinl;erm send 35 ,~ (milli::mI!! 25 ,~) of til(! oruel' :price in casll 

to Ti-.Ja. l:elliaining 65 ,~ of -the bill is _)aid at the delivery 

of the ol.'uered pr'ocl.ucts to the cus·to:.lcr, Lt:ld LI·O .; of it 1:'J.ay 

be paid in the form of notes of n/121 days. 

Authorized Dealers fun.cbion on ,9reD.iuD. basis. 

A dee-ler cets 7.5,; prel;lium from convec-Gor cuJ. :;.acka,;e type 

boiler sales, 10 ~j prol::iUr:J fro!':! uoles of vantilutor:J o.lld j ,; 

pre:;'li' ... '!..':.: frO~1 boiler so.los. fOl'nal and 1.ll~~~e.:.l L; oI'(.i.cr's are 

treated in tl1e saIle way by '.i.: i- ~:.~3 • .~l1c fl..\c·;;or~i ( v'u.:l'cerm) is 

, ~. -'tel," 4nfO·YolL'U.· m:1(1) ~'l Ol.',tQr is l'ecoiveu. at .ci-~;a ond l.mrk.Ul.'" ~~. . •. co" ... __ ~ 

DJ:l arbitrary dabe of lleliyery is ,;iven to t;llC customer l.i.cl:en­

dinG on tile personal juu.cemenb of t,lo i)ro(Llc-tion r.KlllLlGer of 
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As obsorved fl'om the table (0) there have not 

been substantial cancelk'cion of ordel's. 

3ales and i,eturns in '000 'i'I.. 

19G? 196J 

Sales •••••••••••••••••••••• 5142 d4uO 

itetm'ns ••••••••••••••••••••• 16) 225 

H as /; of S ••••••••••••••••• 3 ') . I 
• C. IV 

Sales increas e I~ ••••••••••• 100. 

f30 althoUGh soles hove increased by GG ,} tile 

relative share of returns in total sules of GUntcrIJ has 

decreased from 3.2 ,; to 2.1 ,b. 
2.'i.2 .Place Policy: 'l'i-C;a !:lO.kco the dcciuions on 

where, when and by whom 'Gile ::;>roducc8 of GUnceI'm will be 

offered. fOI' sale. 

system of d.istribut;ion io excluoive. ':';:i.-'~a selects t;tle 

dealers; if 'I;here is mone than one a)plicabion for dealerSlli,) 

the followinu seloc'l:;ion criterias cere oprliecl : 
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Fi£.:;ure 6, 'fhe Present Channel of Distribution 

of the Prorlucts of GUnterm 

GilnterL1 

anufa c t c_r ia-.; 

.b h');J 

, 
'i:!-~~A 

r--
'hol03~11er 

II 

Authorized .. J.. .. _,~.1..) .,eDi,~nt 

clculcl.':3 con t:;: :.lC cor 
l.o·[;ailill:· fil'J:l 

It 

~ Cust O;J01-"'3 

PAGE 1t1 

1. Authorized Dealor should havo 0. tcc[J.:lical 

advisor VILlO will be ablo to cal'J.'Y out \;:.10 

tecimical resJ}onsLJilitios of tclO l)roclucts 

of GUaterI:t. jie SllOUlcl 0.113000 :101e (;0 pro-

mote the I)roLLUc 0S. 

2. Au·thorized. )Jeoler SilOUld ,lave llccelJ:J2l'./ 

fo.cillties to dlslll(lj rull: aJvor~ise Pl.'OltUCts 

of GUntcrrn. 

3. Authorizerl Dealer cannot sell tllC ·,roc1l.w'l;s 

of the cOmlJetitors of Gful'i;el'El. 
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_Present Authorized Dealer" of the prouuctG of 

Glinterm are located at Ankara, iZlllir, Bursa, Kayseri, :':;rzUl'l.ll:, 

'l.'rabzon and SamGun. 

2.7.3 Price Policy: One of the major variablcs of 

-t;lle marketin;; mix, price, is de-I;ermined by liuu:lierm. li-_:3a is 

responsible to maintain sane price level (exclUliini; pac;:a~il1::";, 

transportation ancl insUl'ance eX.genses) in all of tile Gelles 

territ;ories. 

In determininG the prices of its products, 

objective of ,ii.intel'lll is to [lave a ccr-linin I'ate of L'o(;urn on 

its sales anti they use a COGt orieni;eLl nethoti in pricinc; their 

protiucts. 

;3ellinG Price of a product =,-u-i:;el'ic\l cost 
Di.L'ect, In,.i:.:oct; 

+ Oth01' e:·:)C;L":CS 

J..Jo.bor coat 
+ 

J.Ji .... ·oc'\;, IIUli..:..:cct 

such o.s cller~JY' + t;Ul'll O~Cl cot;,,'~l 

and ;r'en-t; cost 

+ 

no premiu"l is Live,l [;0 -ULlC aut;:10:L'1zou dealers 

for sales of special protiucts [lence tile deule:t.'s sell these 

proclucts by addin0 a cortain ,; of grofH to t;lO llrice fi::ed 

by.2i-Sa. 

Convector pI'ices of ,;Unter:_l nro a little -uit 

hiGher than tile radiator prices. j-esidest;:lo prico I'~lnL;e of 

the convoctor models of (Juntorm is llicller tllan t:lO convec:';or 

prices of Alarko. 
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2.7.4 Pronotion Policy and a SOJIll?le Survey: 'a-Sa 

is responsible for the promotion of 'l;l1e procluc-<:;s of Gilnterm. 

AccordinG to tlle prOVisions of an AGreement between 'Pi-8a anll 

Gilnterm, the forr;wr has the riGllt '1;0 rOseI've 1 ;; of the sales 

revenues for pror,lOtional activities. AG in the case of all 

other variables, no planninG is involvell in prol.:otiol1 docisi 

Present Pronotion metholls usell are; 

- Personal Selling 

- Advertisin(3 tlll'out:;il 

Sournal of ,'ec11an:i.cal'nc;ineers 

Various ,fewsparJers 

Personnal sellinc; actiV:i.tioG are confineLl to 

istanbul region. TNO salesnen were empJ.oyell for tilis purpose. 

One of them works at Kadlkoy area, he is 11 trained salosw:m 

and works on a pronium basis", 'J:he second salesman llatlliles 

Humeli recion of istanbul anll receives both a sal~\l.'Y and a 

premium-on-sales. 'l'heir main tasle is to Get oruers from 

construction contrac·Gors. the General 'o.na:;er of .'.'i-coa has 

stated that the one who works in i:athkoy reGion ,las beon verJ 

succesful in performiilG his func-t;ion. 

General :'anac:el' of .l'i-Ga personally ta:.ccs cal',; 

of advertisinG activi·t;ies. AccorllinG to hiJ.n, it is beeter to 

eive allvertisenents when the salescurvo io llecreuoinc; ie, 

,'linter anu. SprinG seasons and cut down advoI'tise!:lOnts while 

tae sales curve is iJ.lcrcuoinc ie, :3ur.UllOI' UJ.lcl .ball seo.sons. 

• 
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He asserts that the products of GLint;err.l cannot be included 

PAGE ,0 

into tile consumer coods cateGory, so it is not necesGC\ry t;o 

have a continuous proGram of advertiSinG. '.rile su[;~;eGtionG and, 

comments on the adver'l;isinG policy of tile fun will ;;0 uade 

in Clwp"t,er 5. 

No customer survey has been mallo for c'UllCOIU. 

l'he analysis of 'che sales invoices of the year 1)6..., imcicai;e 

that tue major CLLs'couers of tlle prolluct;s of GWlteI'Y:1. are 

various construc'cion fums andi:ep-losisat .J."1e ]}l'op,-u~at; ion 

the scope of tais study. On 'I;ho otiler hand a s;,Lall ouotO:.101:' 

survey has been maue tn analyze anu eval,wte,cho cOE].le'biJive 

status of the convoctors of l.ilintern, anll tho vierlS Oft:lO 

customers on proG.uct price, Jistrioutio!l chUlmol u.ncI auv()r-

"bisine policies of the firm. J1hc scope ot' "ti.liG su:r:vcy covers 

only Istanbul salos aroa. In oruer to c0112)le GO tho )io i;1ll'0 

this type of surveys should also bo r;lUlle wi't,l 'I;ho AutllO:ci.,eu. 

Dealers of the prouucts of tile firn, 10cLl'~ocl in o'~ael' r:;,11es 

areas. Convoctors of ,;i.interlll have lJOO;l ;]olel 1:;0 a I;o"~ll of uG 

different construct;ion firms duril10 l;JGu. A rr:l!lclou 801001;io11 

of 10 firm3 out; of this total was Lluclo uncl illtCl'vic)i'[s woro 

carried OUG with ·tille I'eG~)Ollsit.>le personnel of t:lO Guice ted 

firms. 
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'l'he questions that Vlere asked durinc tlle 

interview are Given below: 

Questionnaire Forra 

For the Customers of "UnteI'll 

1. The nWlle and plaoe of tile firm. 

2. Jha t is "(;he laain DUS.Lw<)l:l vi' the fiI'll? 

1. Apar"l;ment COllstruction 

2. Larue scale construction (Sac"torios, 

"[osJ.Jiv.J1G etc.) 

3. others. 

3.!hat are the aodels 1;;1(1(; you u;:;ually j;>Ul'ch3se for 

your construci;ions', 

;:odel 

Jl. • • • • • • • • • • • • • • • • • • • • • • • • • • • 

}j •••••••••••••••••••••••••••• 

1~ 
.we ••••••••••••••••••••••••••• 

11' •••••••••••••••••••••••••••• 

PAGESI 

4.Are you sO-.,iafied with tue cJl.',)8Crl~ Dunbcr of convect;o~' 

models'f If ro~ ,/[W"C nevI modelo or culory ~rou)s 

should be QdJ.ed into GilC lJrouuc l; line of ,Jiint;erEl? 

.l.~oCLol 

.il. • ••••••••••••••••••••••• 

1.1 •••••••••••••••••••••••• 

.L •••••••••••••••••••••••• 

JT •••••••••••••••••••••••• 
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5. lIavo you seen adver'bJsement13of the products ~f 

GUnterm? i:JheI'e't 

PAGES2. 

6. Do you have complaints from the couvectors that you 

have purchased from Gunterm? If yes, will you list 

them? 

AXie you satisfied with the procJent; pac~:acin0 of the 

convectors? 

U. ]ould you pm'chase convectora prior ·to the construc-

tion season (ie, in 'il~C::: :.', "" ri':';) if you were 

Given a price lliscounb? If yes, a'l; ',Iha·t; tliscoul1t 

level? 

9. How do you compare convectors of GunGCl.'u \"lith those 

of Alal:ko? inl;erms of : 

1. I'rice HiGher 

Low,er 

2. Quality 

LOI'l<:lr 

4. ot;llCI'S 

10. Were you visi"bell by our salesman? 
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Evaluation of the Hesults of the IntoI'views. 

~\he answers of these questions were collectel' 

and classified at the end of the survey. '2he objectives of 

the survey have beem defined first and then the questions 

have been formulated so we may claim that they measure what 

was int;elllled to rne~\sure. i':oreover the questions were perso­

nallized and asked directlyt;o the res:9onsible perso;11101 of 

the selected firms, who know the preferences and recponses 

of their custoners on 'I:;he priCinG and quality of convectors. 

Secondly, wo might also claim 'blla't; the uec;rec of G.ostorliio:l 

in tile infol'j;Jation taut is c;iven to t~lO into:r:'viel'ler is 

negliC;ible, because it was to '"heir benefit if t:leJ proviL.e(l 

the I'iullG inforllucion. 

Second siGnificant ques'cion tiat \'le !1i,~ll'c aol~ 

ourselves in evaluatinc; struct;nre of tilO sUI'vey is, wile'tiler 

the reoults are actually represontotive or not? "Io:r:'o we can 

consider t,le results as reI)rescntotivo at least for tile 

istanbul sales reGion becausebhe fh'us tilat llave boen 

interviewed were ranuomly chosen andl;llC rElGul ~inL com:,)osi-

tion of the sanple Vlas :r:'eprosenl:;o:civo. iowover tho ([ifficult:/ 

is ill deterrninutioll of the eventuul llorc;in of orror. 

Out of 10 ranuouly soleciieci, G \'lere loca':;ed ac 

the J:uneli HeC;ion and 'I:;he rc'.:ainitl.; 4 were loca lied at ,:.uu~­

Id:iy rel~ion of is't;onbul. EiGht of 'l:;ael.1 Viere involved in smull 

scule apurtmcnt cons'l:;rucl;ion business only ,two of 't;llCse 
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firms iVere also involved in larGe scale contractinG a::.;reeaento. 

The anSVle1.1S of the first quest;ion arc sumnarized :L.'1 table 9, 
the fiLures in boxes indicate the nuuber of firns tiwt prefer 

the specific model and culory Group. 

rnAO'Ll' 9 ..L L 'J 

8umuary of the Answers of Questions 

:,;ollel 
A B E 1<' 'l'o'Gal 

Keal. 

500 1 1 

1000 4 2 6 

1250 1 1 

1500 2 1 3 

1'150 1 3 4 

2000 1 2 4 'I 

2250 1 1 

2500 1 1 

2'750 1 1 2 

1'otu1 11 '7 3 5 26 

'l'he ana1ynis of tl1b1e :) inllicatel:;11o:(; 27 ::' 

of the fims have preferrou. t;he calo:cy C:"oull of 2000, 23 ,; 

preferred 1000 Cal. and 15 ,~ preferreu. 1,/;)) Cdl. 11 ,; 

preferretl 1500 Cal. and tile rellainil10 a4 ;; preferred variouo 

other colory Groups. '.I.'he llriori'0J 0::: :):..'cL'o:.'ence o.cco:..',[1n0 

to the I:1olielsaave been ill the forr., of II., j,}' o.nd 0.:' • "even 
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firms wel.~e satisfied with the present; number of convec'!;or 

models. One of 'I;he remaininC; 'I:;ilree firms asketl for tlle 

proauc'i:;ion of 4500 Cal/size of model A otuer two fi:L'l.lS asc.ed. 

for tile production of ovel.' 4000 Cal/sizos of ; ouel D. 

60 5b of the interviewes have seen the adver-

tisel'lent of the products of GUntorm, of whicu !+O ,;~lave seen 

the o.dvel.'tisedents in 1.\illi/o'l; auLl Cumimriyet nevlSlxL,ers and 

the remaininG 20 % in journal of nechanical"n",;ineers. '.L'he 

main complaints of the customers from the convec'l;ors of 

Gililterm have centred around the followinG po:L'lts, 

1. In Dany cases convectol.'o do not meo'l:; the 

specific color require,aorl'Gs of t,10 cus Gor::er. 

2. In many instunces GooLis "iea produc ~;ion 

defects nave been offel.'ell for ::l:.lle. 

3 Product;s llO.ve not been Lloli vcrctl to :;;le cuotoJ:1e~' 

at the time set by the prouuction n8::1:::,,;, r of 

Giin'term. 

All of the in-cervie\'les we;,:o sUi;isi'iotl with 

the pClcl:aGi.ll~ of 'Gb.e convoci;ol.';J. -.)0 ,) of' 1;.10 J:'iL' • ..:s ,wve 

i.llu.ic"r~cd that 'I:;hey would )UI'chaGe COclV;0 cor; p:;:iol.'~O '(;;10 

'I;ion ill 'l:;,le price level of convcu(;oJ.'s. .11 of'C;l() :Llvcrvic\'10as 

~tated 't;lla:t; the price level (in c,c"lc,c'al i.JCC(lU:,,;C ;;:10 ;,ollcls 

of AlarIce UI'O diffo:L'ent) of GllO convocGors of G"li:lterm is G3me 

with those of A18rko. ;owever three of -bL1CU fOUllU. tllo.t '0ile 
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quality of the convectors of Alarko,higher than the convectors 

of Gtinterm,and foUl' of them stated that the products of 

Alarko were presented in a better way than the products of 

Gi.interm.Five of the firms were visited by salesmen of T!-SA 

and thre~ of these five firms located at the Kad1koy sales 

region. The sugljestions to improve the marketinlj activities 

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

tion results will be done in Chapter5~ 

2.7.5 Summary of the I.Iarlcetinp; Problems of the 

As a result of the observations anu interviews 

with the personnel responsible for the marketing operations 

of the firm and customers,followinG conclusions wld problems 

are urawn: 

I.There is no clear cut orljanizntional set up for tele . r( 

proper perfo=ance of the nnrkcting function. 

functions of the existing person!lel have not been 

clearly defined. ExistinG personnel 1[0 not (laVe forma 

education and propel' baclcGround in the field of 

marl'Ceting.lTo scientific tool ,lave ben used in makin 

inportant marlcotinG deCisions, there is no marketinG 

research,sales forecasting i.Ulu, sales a'1alysis.'Lhe 

t~\rget markets have not been clea~'ly defined. 

2.'l'hel'e has been a lacle of cooruino.tion beWleen the 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK, iSTANBUL PAGE 6f 

authorized dealers and Ti-Sa.Tlle number of authorized dealers 

is very limited,it is also difficult to find adequate dealers. 

Problems between dealers and Ti-Sa frequently arise due tOI 

-inability of the firm to deliver orders at 

specified times. 

-l'roduction failures on products of the fiI'lll. 

-Inability to natch the color of the u.elivered 

products with the custonersl!. coloI:' Sl)ecificatior s 

;:i.Promotion policy is not effective.'l:here is no 

planning activity. There is no clear cut policy on 

advertisinG activities.Present advertising buu.cet 

is not enoUGh to carry out pl'omotional activities 

of Gtinterm. 

4.There is a considerable lacl:: of coordination 

betw·een GtinteI'lll and Ti-Sa. 

2.8 A Posnible Intecration of the Problem Arean: 

The probleLlS tnat; [lave been clcrived. in tllEl 

precedillG scctions of the c:.wnter are illus"l;raoGed in a matrix 

foI'lll in ~\able Ie.As observed in tilis matrix, the problems of 

the fiI'lll have been divided into ·!;lu'ee cCltc[jol.'ies: 

2.Operational PI:'oble=. 

3.StrateGic ProbleLlS. 

The first cateGory covers ·1;11e problems related tc~·j 
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to the structuring of the fir.m's resources in a way which 

creates a maximWll performance potential, Duch as,J)l.'oblems 

related to the structuring of authority and responsibility 

relationships,lVorkf'lows,information flows and coordination.By 

operational problems we mean specific problems of each functio 

such as t the production defects on the products, '-'IOI'Senine; of cu 

current financial position or proble!lS tho:!; e::ist between the 

custome:cs and the fil:'Ill.By the tel'm strcrceCic,we Eerul those 

probl,1ms tlla~- haVe Greater influence on tho .ovorall effective­

ness level of the system and 'I;hey are selected out of the 

problems of the first and. secono. cateGories.In fo.ct; this cnto-

i;orization of th: probleID13 :c.o.inly serves t:J,e Iyt:t,;:'~'ose of illus-

trationiJocause of the hiC;ll level of intc:;:'dependence t;.lat exist 

among all of the problems.For instance,woI'scninG of the current 

position is rela'!;ed to mninly orcanizatio:wl (adninis'Grative) 

wealmesses.Order based production system l'li'l;Ll no planning 

results in an inadequate raYi maJGerials inventory policy with 

no finished goods inventory sys'!:;em.ihen ,1iCh level of seasonal 

fluctuations of sales is added '1;0 tilo fo.cts s'l;~x!;ed above, we 

obtain the delivery problem, ie:the problem til0t arises because 

of the frequent failure of the firm in ,1elivGl'inG orc1ered 

products to the cust;omors on time ... his is one of 'Ghe nost 

important problems '!;llat fac0 the mruw::;e::lCnt of Gunterm.In spite 

of the increase in the level of D.J:Jr.ual D~\lcs of convectors, 

there have been a great loss of confidence amonc the construe-
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tion contractors aGainst the firm. This heavy loss of goodwill 

u~y decrease the relative share of Gtinterm in the competitive 

uarket tb.o.t has beon described in section 2.2.A posGible solu­

tion of this problem is the reol'co.nization of the system. The 

overall reorganization problem is beyond the scope of this 

study.But,one of the Coupoilcnts of tilis pro:;>oso.l ie:tae estab­

lishment of a production planning system will be the subject 

of the next Chapter. 
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CUAP'1:EH ,:) 

PhODUC'rIOn .rulD FIiIlS,lliD GOODS 

Ii-",r li'lJ'POI'Y I IV = _, S ;.:lJ1ATION SYSTEM 

3.I Objective of DesiCAinr; the System 

PAGE" 

One of the siGnificant conclu.'Jio"lO of Chapter 2, 

have been the frequentfailure of the firm in delivering ordered 

products to the customers on tine.Production of the firm is on 

order basis and there is no production planning.Cons~CJ.uent;ly 

the firm also does not posoess a finislleu. goods inventory syst 

and this is the major reason of the problen t,lat is stated 

above.'rhat is to say, ine:z:istance of a finished ,;Qocls inventory 

system together with the hiGh level of seasonal fluctuatiol1o 

in sules have resulted in an axtreLlely inefficient system of 

customer services.So there have becn a cOlluiuerable loss of 

goodwill of customers against the firm .• On the other ;land,due 

to the ol'der based and ineffiCient production systern:taere have 

been wide fluctuations in the nUlJJ.ber of units producecl per peri 1 

,causing high costs at the factory level .• 

Analysis of the problem ma·trix "that \7aS develope" 

in Chapter 2 reveals the fact "Ghat, effectivenesslevel of the 

overall system night be improved if an ap:,)roj)riate procluction 

planning and finished Goods inven·t;ory system is introJ.uced into 

the system. Firstly ,there will be a decrease in the nuuber of 
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stocl~outs and secondly, there will be a decrease in the number 

of production rate variances leading to lo-. ... er pI'oduction costs. 

Furthermore,as a normal consequence of these developments 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 betwe8n prices of tile reGular 

raw material sitppliers anrl that of the marl~et. 

3.I.2 Prouosed solution and its Objective 

The objective of t;il.e present Ciluj)ter is to 

design a production-inventory simulation model w,lich will be 

used to optimize total produc"t;ion and inventory carriying costs 

while avoiding stockouts under different ucmanrl conditions 

and production decision I"lles.Simulation technique [las been 

chosen to gJeplore various COUl'ses of action under alternative 

rlecision makinG situations and to ant;icipai:;e ti.J.e cOllsequences 

of each alternative without actually tryitlcihwmout in the 

existing system. 

An alternative of uesi~litlG a siwulation system 

is producins the product on uenand.Tilis '"lOU::i.rl Llean prese:cvation 

of the existing system and its wealcnesses ,lave ah'oauy been 

explained.Anotiler alternative is to desiGn a raw mo:i;erials 

inventory system only.This will be a partial solut;ion of the 

problem because 'the firm will continue "1;0 meet; s ~oc;"outs rlue 

larbe seasonal fluctuations of sales.Finally,clle firm miGht 

prefer to lose business.However ,as it is stnterl in Cllapter2 
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nore than 50~~ of -clle production facilities of the firm nave 

beoo concen'"rated on the production of convectors and the shore 

of convectoI's :In total annual revenue of tile firm is hic;her 

-tilan tile share of' o'~iler products tnat the firm prolluce • 

.3.2 Descrip-l;ion of the simulat;ion System 

as a ,1110le 

The System is composed of three major elements; 

I.A general order simulation model that is used 

to generate expected mOnthly order for each 

product for a period of I2 months. 

2.A Production and i!'inislled Goods inventory 

simulation model that aC-GS on -l:;he forecasts 

provided by the order simulation procran and 

applies alternative heuristic aG,.re~;ate procJ.uc­

tion plans with alternative prouuc'i;ion priority 

rules and keeps record of the outcomes of theso 

applications. 

3.bvaluation of the outcones. (Fi(;UI'e 7) 

A detailed description of the eleoents of the simulation systen 

will be done in the followinc ; sections of tile Cuupt;er. 

3.3 Demand GeneratinG SJ:!1.ulation_roC';l'= 

1'his pJ;'o[;ram Generates T.1ontllly oI'llers of CiC.lt 

convector models for a period of I2 months.'J'he out:yuts of the 

proGram are used as the orders to be p~'ocluced by the produc-l;ion-
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inventory simulation model. 

Figure 7 

ll'low Chart of the Simulation 

System 

Dl;).':AHD GE1rl';:HA~'I on 

SYS~'EIil 

Q 
IffiUli.IS'';: Ie 

-_..:;!tI'i.:ODUCTIOlT l)O,"ICY Alii) 

'RIOilTY RULE 

Q 
.?l:ODUCS.'IOli-r;;V2ITTO: .. Y 

Q 

EVALUA'l'IOiI 0]' TIlE 

ou'rCOUES 

'1 o 

PAGE 64 
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3.3.1 DescrJ.ption,Asswlrp-l;ions and the Flow­

chart of 'Ghe PI'or;raIn 

PAGE ,r 

In order to mruce the calculations to Generate 

monthly order size of each model of convoctor,thio pro(7'am 

makes the COmputOl' to read a random number,l1lt;;ber of'm.odels to 

be simulated,number of months to be simulated, equivalent total 

monthly production of last year,production percentaGes of each 

model for t!lat month and the standard de\--uation constant for 

each model.moreover fact'or of equivalence of eaCll nodel and 

their total raw material costs are Given as inputs '1:;0 the 

proGram to calculate total raw material coot of 'bue ordors 

generated for each nonth. 

To obtain new :;1'oductio11 !,c::'cen'l;accs for eacll 

model the random number, tile s't:mdard deviation const::o.nt of 

that model and production percentaGes of eacll r,10dcl for the 

nonth are multiplied tOGethor and the produc'G is arllled to '~he 

production percentage of the nodol for -:;he tlOnth. ",'0 obtain new 

equivalent order size 0:;; each nodel for tho l.lO~l-t;;l,new Pl.'OC.UCtiOl 

)erCeIltages calculated oro tlulti:.:>liod \"lith equivoJ,021t total 

mont Illy proeluction of t[le 1aot your. ~'llc oreler Gize of eacll 

model in actual tulits ,for -(;ho ;:011-(;,1, is obt",:L.'1od by dividinG 

tho equiv:.llent order size Of eOCfl mellel into its :;:'.lctor of 

equivo.lence.']chen,order size of each nodel in Gctual units are 

multiplied by the raYl naterial cos'.; of each mOllel and the 
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results are added tOGether tOGether to obtain total raw materia 

cost figure of the month. 

Assurnp'bions of tho 'r(',-;J:'::l.C1: 

I.:.:onthly u.ena.l1d of each mOdel of convectors is 

distributed no~mally. (Figure 9) 

11: ""A 
Figure 91lJ robability Density Function 

of llontly sales. 

2.A!ean of the distribution is eQ.ual tothe 

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

demand for the same month. 

3.Standard deviation of tuo distribution is 

assumed tobe equal 'bo the proli.uct of iii: Given COl1S-G=t vlith the 

mean of the distribution.II'he sto.ndcu'd lloviation CPl1st;Cl1t of 

each product is determined th.roU[;h e:c~)()rience and it is w3Ually 

between 0.50 and I.OO • AltiloUi)l it is ,Jossible to nalee a 

sto:t;;!.stical analysis of the orders for the past yenrs to deter­

mine these constants, [lere, they are assiC::lcd arbitrarily becausc 
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of the lack of actual sales data of past years. 

Q(x'}=l!X(x) ~ l'ELCNT(x) 

(~(x) 

N"PEHC1JT (:=) = (Z) (Q:;:)+l)BRCI~T (x),ihore; 

PAGE" 

Q(x);. S'i;andard deviation of denand for product 

x 

Y~(x).standard deviation constant of that 

product. 

PEH.CNT(x).I;!ean of the distribution 

z. RA1ID(-l!'~Jl;;D) 

NP]o;i\CHT(:l:). New percentace sho,re of the f.lodel 

for the Llontn. 

4.J<Jquivalent factor nULlbG~'n are aSGULlGd to be 

proportional to the du'ect; labor content of t;he prOllUct. 

" 3 2 II')' ,t'" 0'" t'llC "'0(' .''0 ".~ ;;.. .I.. \..." I..:J J.. ... .LVil.L.'~ 

ProGram and tho nethods of theu' calculLttionn \'rill oe dcoc:;:ibcd 

I.A randoLl nunber is obt;c\inod froLl :1 rc111l10Ll 

number Generator. 

2.Humber of nonths to bG Ginulc\i;od,in this otuu: 

the siI1ulution is Dade for ::2 nontl1S. 

3.Uumber of prod.ucts to be siI:lUILttGC1; the oiLlula 
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tion is performed for eight differmtt models of convectors. 

PAGE" 

Lj..Factor cf equivalence for each wodel is 

obtained by diviclin,::; tile maximum pel' silift production cixpacity 

among eiGht models J..."l.to per shift procluction CD.guci't;y of the 

l:lod.el.;:;axllilUl:J. per si.lift production cupucit;y belonGs to cove~tor 

of sizes smaller than I40 cm,and it is 40 uni";'s/Silift.On the 

other hand, the PI'ouuction capucit;y d.rops to 30 uni ts/ shift 

for the convectors [lavinG sizes lo.rGorbil:ID :(,+0 cm.So, 

Production capacity/shift for Ai,h:l!,EpFI is 40 units, 

Production capacity/shift for A!,B2 ');;2,F2 is ,0 units. 

For examplelthe factor of equivalence for model A2 is 40 I.~3 

30 

5.Equivalent total produc"l;ion of each month of 

the last year(I9EX3) and the size of eacll pI'oduct oI'der as a 

percentage of total equivalent orders of the mont;hpc(;ual 

amount of production of each model for each month of the past 

year is obtained from the records of the f'lctoJ.>y.'J.'llc.n these 

figures are multiplied by their respective equivalence f:.tctors 

",,0 obtain equivalent pI'oduction of the model for "~he '=lonth and 

they are added together to determine total equivalent produc­

tion of the month. The equivalent percentaGe sho.re of each 

product in total equivalent production of the month is obtained 

by dividirlG total equivalent production of the I10ntll in"GO 

equivalent production of the model for that conth. 
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6.'I'he s"andurd deviation constant of each model 

is assigned arbitrarily. 

7 .l:otal raVl ma'Gerial cost; of oach l!lodel.'.J:'hose 

costs are calculu"i;ed accordinG tothe data taken from the records 

of the firm. 

Two types of output ~re ob"Gained frOI:! siraulatillG 

the demand e;enerutirlg simula'don p~'oGrUillI 

I.A matrix of Simulated e~uivalcnt orders of 

eight models for I2 llonths, their eqliLivo.lcnt 

totals and total raw material costs for each 

month. 

2.A graph on which s;u,lUlated total equivalent P~'o flU 

p~'oduction or eacil I!lonth is :91otted. 

';10 have ran the proc;ram for ten tines rlith 

different randol!l numbers irl order to see the eff'eet of each 

J:'andom number on the s;uJulu"<;ed e(~uival0ilt orders of eacil I:!odel. 

3.3.4 liNaluution of tele out juts 0:;:' sbJuLrcion 

As observed in table II, tilCI'C is not :.1Uch 

difference bet-ween total actual eC!"uiv~11cnt order size ef the 

year 1969 and total equivalent uer.:rmu levels tl1atllo.ve boon 

simulated una.er altern.ative r(muom .curibers.A ce:l'lCu:isOll of 

actual and simulated denal1d of the fll'st taree lJ.On"(;;1S of 1963 

is made in 'rable I}.As observed irl this table, uct;ual total 
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'rable II 

To'!;al Simulated Dcrn.o.nd in ;::quivalent Units 

ior tue Year I,)li9 

Actual Deuand. First Sio. Jccond Din. ,~hird " . ),,)JJIl.. ],olll,th 

of I969 Eandom lioa rlall;J. 0;;1 30: Ha.:aJ. om .lio: Halltlotl 

o Lf54,2I :;-')2",2 '2'--.c.:. .if~o2:t I:"'~2 • ,1'-

5330 54IO ;,;)u) 5ii2 ;7Iu2 

Table I2 

Actual and equivalellt Orciers for the First 

i'hree llontb.s of I969 

Model EEf.CT .ADIJI,I. :'-ID:],:. Al):cLi. .• :..Dlill..1. AD~~j • lill :i:;I:I. 
Jan. ". ]leb. . 8.rch. 

(A1 tB) (A)::Hl2 (C) (A):;:(C) (D) (A)::(D) 

AI I.OO 24 24 29 29 24 21j. 

BI I.OO I22 I22 IU Io t;; <3 

EI I.OO IO IO I.5 I5 I2 I2 

FI I.OO 4 4 I9 I9 I I 

Aa I.33 2I 27 II I4 IO I3 

B2 I.33 55 72 29 38 0 IO 

E2 I.33 I 2 9 I2 I I 

F2 I.33 ~2 2L ..12... 20 -1L Il;' -.-
TOTAL. I79 3I6 I45 IG5 75 u3 

'q~ ',,' ""'(71. b.l.'.;.\.vJ.:. ~uc'bo~' of c'luivuloncc 

PAGE ~l 

"'. 0JJJ. 

iTo: 
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ADEEaActual Denand 

'~able I3 

A Comparison of Ac"t;ual and Ginulo.to(i O:CllOl'S 

For the Jill'st Tlu'oo ;:ou"li[w of 1)6) 

PAGE 12. 

10(1el ADnl',i'i SDEi"i. f-:.DEE. SJ,·".;~.:. lU;:~l.~. ;]~')]'~~j. 
;jan. }Ieb. jan • :Feb. ~,lar. ::'.l." • 

- • :22225 .I2345 .32225 • I 22"}5 ~''''YW • I 2,345 - • c..cc..2 

AI 24 48 49 29 I4 14 24 I2 I2 

B:r I22 I70 I74 Io Id ;0.2 d 2 2 

EI IO 33 4I I5 5 6 I2 14 I4 

FI 4 7 7 19 9 12 I I I 

A2 27 I2 I2 I4 36 2'3 I3 21 r) r:: ... ;) 

Be 72 24 25 38 IO 10 IO ,., 
2 '-

E2 2 4 4 I2 I7 17 I I I 

1,1
2 .-.22.. --L -2- 2.Q.. 6 G 1L~ ~)iJ 2I - - --'-

l '0'rAL 316 300 316 165 Il5 II6 03 )0 do 
DDi.~:'.~: :Jil:lul: . .r~ cd .UC~--":"Llcl 

---
monthly del:land and G1.:::.ulo.tcd ;0"1;01 LlOll';; ~llJ do:..:.~tnl~8 of 

alternative random numbers dOllot helve cil.;nif.ica.",,'v Llifforences. 

Etandom number .32225 will be used to c;ellOl.'~,·i;e (loilcUJ.ll ill ,(;,10 

following Chapters of the study. 
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3.4 Product,; on and l'i.'1iS;lOd Goods Invcntory 

31:::1"(.\10:[;; on ,.ou.cl 

This .9l.'03l'3.lll sir.:.ulCl-Gcs a Given u.cnand matrix 

under o.ltol'nativo pro(luction :;Lns and prolluction prio:ci'i;y 

rules and calculates tho total cost of oach ainulution. 

PAGE 73 

Total Cos"i:;=:l'otul cost of Prou.uc'uiOl1+::': oto.l lean :.,.aterials 

A ceneral flowclwrli of' tIw lJ:L'o-.;ro.w. is illustr:J.t 

in Iii{;UXe IO and its detc.iled .l!O:r:Ci:RAl, nOWCe:"':'l."::; is L;iven at 

Appendix 3. 

3.4.IDescri<)i;ion anu !'lOi;c:w:v"C of "tile .t'I'OCi:CaJll 

Demand Generating si.r.:lulution proGL'aJll, (:iEC(S,I) ,S=i,I2 1=I,o), 

is stored into a now nn'.;:,;':L::, calleu.l,;;..;;(j, J.) .:'::len, a PI'ouuct;ion 

:!.1riorit;y rule is road 'Gllut will al'Gor 'GUO .•. 110..::os of t,le colUl!lllS 

of the original demand mu'i;rix.Geconu.ly, cos'.; of s:lOrta:~e. 

invontory carryinG cost ",ad :fucco:::' of e.:,:""ivcllollCO of e"Cil moLiol 

diS1:iributionoi' eacll nouol is rCc.d • .'.llca, ·0:;.blo of "'::'~''';:''C1.!.l0C 

C(,p~\city of 'bhe plo..lt fo:i.' enC,l :lO~l:",l of JL:al:.l Jic;: C1:C'0 read • 

.;.;ollowigG table of It AnJlual ()u.)~lci:;y of '~~lG ;,lan'.;", '~,le :;:;;'.::;:;t 

heuristic production planG,l::l'i; ,'/ill 1.;e CI"l)lieu. to '~',lC (,0;;),0...10. 
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matrix Generated is J:'eacl.'l'hcn mon-thlyc_lpacity u-Gulizu-i;ion 

factor of the production plan is calculcri;ed and total p:r.'ouuc­

tion cost of that capacity uGulizo;l;ion factoJ:' is read by the 

computer.I'.ioreover, tile pJ:'ogram makeo -line beginninc; llwen-\iory 

of each model for the first mcnth eCJ.UD.l to zero.J_'hen,demand 

of the mouth is produced acccrd:ill.C tot,le -)roduccion priorj:t;y 

rule by the production 100p.If ai;,;I'OGi1to procluction fi,_:ure 

plan..'1ed for the 110nt11 is creater t113.l1 total deuCl.lld of -the 

month plus back orders of -lihe llonth of eaCil aodc:I., the differencE 

is calculated and optimum cOuoosit;ion ot! tclO rCiJ:_d_'1.inC; 

aggreGate product;lon plcumed is i'O"l.l.lldt;cu'ough a mrt;do;:'cr~ical 

model which will be described in sec-Giorl 3.L~.4 .3(1uivLllent Cllc,j 1[:, 

fie;ures by divid:ill.g endinG stock oil il3.l1U of eo.ch T20Qel :illto t 

their corresponcllllg fuctor of elru.ivClICllces •. \.c-~).al o;.lcLinc.: :T~CC:: 

cost of carrying to obtain to""<11 lllvontory co.r:i.'Y:ill.c coot of -,:ilC 

I;louel for the monGh.filGn,total lllvclll;ory cm'~-yill:~ cost of 

each modelis added tOGe-bher to olr[;ui11 'lio-,'al lllVo_.ltory CUI'_:yinC 

cost of -I;he month. If aGGreu:-t;o -,"):"'olluction-,)lillLlell :['0:<.' thc non-ell 

is les8 than or e<;l.ual -1;0 tilO total dO~i~\il(i of -t;LlC ),:antil plus 

becinnlllG invencoribs of C,"Cll l:lOclel forellc sal:!C l.!Cnt:l, GJ_,ount 

of stockouts of each :uodcl C()I)l!_1U~eC. oy -1;:lC:>J:'Ol1ucl;:i.on loop 

are transformed 11lto actual units b~r d~.vi'_~in:..; \';ilCI:l lllto their 
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corresponding equivalence factors.Then,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 shortage cost of each model is added 

together to obtain total inventory shor'tage cost of the non til. 

'Ehen, total inventory carJ.'Ying cost of the month is added to 

the total inventory shortaGe cost of the month to obtain total 

inventory cost of the month.'rotal cost of the month is obto.incd 

by adding total cost of production and "eotal cost of L>J.v0l1tor-J 

together. The stockouts of the month are backordered totue next 

month and endin.e; stock on hand fiC;urosofi;he month are 

transferred as beginninG inventories of the na'\:t month. This 

process of computation is repeated for a period of 12 Llon't;ils 

and as a whole the process is repeated for five rulllual produc­

tion plans. The ending inventory at the end of each yew::, 

whether in the form of Doducts or bo.clcorders, are tranfeL'red to 

the first month of the neAt year.Since simulation process 

covers a period of one year, they will not be taken into 

consideration here.However,their inventory carryinG; or shortaGe 

costs are included into the total cost fiGUJ.'e of the last 

month of the simulation period. 

I.Total production decisions are made at the 

beGinning of each year and total production,its r.lOn-(;llly 
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distribution is determined for the entire period in aGc;;ca[:e~;o 

e~uivalent units. 

2. A production "(lOl'iod is to UO tal:on one !lOll,,) 

and the production plnn of tilO Lo,rcll is ;jut iubo offcUl; at; 

tile start of tllat month. 

study. 

4. At the becinninG of a now LlOll"C;l "~lle "")::"0-

ducts tilot are out of stock are tlw first to [;0 into ~,ro-

duc"i;ion •. Then new demand of the :;Jroduc"i; is scd;lsfieu.. 

5. The monthly lioJ,wnu of tIle ",roLiucts huve a 

normal Liistrmuution. 

6. It is further asslLied Cl1at "1:;\'10 COfyl;(] c\l'e 

effocted by the inventory liecisions, iei cosl; of :;'101>0".:.e 

anu cost of carryinG. 

will be :;iven ot ;3eci;ion 3.4.3 of "l;;10 ciluJ~el'. 

clussificat;ion can be SlL"L::[lri:leli as, 

1. Cost Inputs: 
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A. Production Costs of 'elle fhu 

D. Inven·tory Costs of tae fi1'1.1 

2. Production Inputs and 'J.aoles 

C. 'rotal Llont,llJ p1'olli.:cCiOll 

Plant; for 12 :Clonths 

PAGE 7f 

D. '1:able of"LaC1'o.n:;e faci;o1'c C:llcl l;,leiI' C01'1'C:J-

pondinG Ac:;rac;ete Inven to:!:'] levels" 

]'. Capacity vS.L'otLll .f.'l'O" .. '.ccion Cost; .. 'aGlo 

}'I::." . 

I'roduction costs of 'G,18 fi1'n ::11'0 l~ivll:Oll in'co :;1I'00 

tive .9 ersOlL11el , Depreciation. inlio:::os(; ~Lh. :Jo)L::i:Joiunc .)1:i, .• 

rna l;e1:ial cost of tho prolluc t;f, Lll'O c:.,l(; :.1., v 0,--, i.10".Ulll 
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Fhed Costs: Cost fi,.;v..2.'os are 

dta ;-;Ol:lents of the l?irn for ";.10 .j'-en::.: 

t;a~:en fl'O:~: 

l)Gw, ~1nll 

1,;oreover only 50 % of tile relevant fi::ecl COGes ,lave l)oon 

PAGE 79 

CL:..e 

L; 1.1eJ 

allocatod '1;0 the production of convoo(;o):'; IJooalwe; as il; llCH: 

been staGed 'I:;he production lino of tho 1 ir!'l inclul!.os~Jl,'o'Luc'G"; 

allocated to t:le production of CO,lvoo-[;or,5. ..:~le f1::.:Ol( 00:.::';'3 

are e;::poc God GO be as follons; 

Fixecl Costs of ',~ile ,l irn Oil \; 11/ 

in 'L'L. 

De21:eoiotio11 

::lellin:.; exp. 

Shi~.pin~.> nnll 

delivery 

Interost. cOLuds­

sion 

Office expo 

Salaries 

;3eti up cost 

,JCl1t 

24jjj 

jc)2j 

u)50 

ID J;) 

, . 1 
w;)) 

uY) ----
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IfJet up cost includes the cost of raQll-houl's 

u" I)lus cost of 113.VIIl' r: t:1C cl.'lC',lli' '1.e~, "l""le " 0' , , :t" ....... • lL.. '-" .J........ 'Iva~f3 ~ uCJ....l:-, 

The cost of each se'G up is culcul:.l~eu. as 100 ~['1. imll 

PAGE 80 

fo}."' :J et 

it is 

aontel. ::;0 'Go'bal nonthly set; up cost is c/YJ ,,-,I,. In ll.'"c:;;ice, 

set; ups, but, siace set up cost of G:.lC:l ;lo"el i:3 :':'cL<;:Lvcly 

sfaall tilis vUl'iance will noe be co"sicl.ereu ;Wi,'C. 

Semi-fixcd Costs: Tell) cost 0:2 ,h'cGe 1:,\c,0l: ',:oc' 

shift is iudejlendent of tilC nmlucr' of C(rllVCGCOrc) Pl'U,~~,(;Cl'. 

HO\'lever accordirlG to CllC law a \'IOI'ker ;rlUS\; reG ()i vu }J 

aduitional premiur')' to worle ovel'cL:c so, cosc of l~,c'lDr Ll(;l.'C: "; 

by 50 ,j wilca tho G3.:/ucity ubill;;",Gio.l levcl of (;,10 ,.Luc is 

perso.anel clerk is rel~.r~ivcly GO GIJ.all ·L;~1.J.t; it "''-'" bo :'lO~_,-

lectcli. 

:"~,cr ,,; ;,.Ll'·ci~l 
:Gao<;',:l ,:():,~)l.! 
~~7"'':''',.;-: ,-";'-:C--:';"'-' C' 1 
__ ,l~_)',l.~J""'v ~". _ ~ 

~"voc .. ~;:,.:oon }Gl.'~1. 
lee GJ:ici3.l1 

-:' (: 1 i v 01',.>- ~i) el':J • 

.,0. O~~' ,0.;..' :81';.j 

--------
2G 

;; 
4 
; 
.) 
" ~ .. 

':')j . .L. 

.. '.J ( 

~~.J ,J '. ' ;";.L,/ 

)1.,.; 

jj) 
, '., 
'-~' t,j 
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TALI,' 16 

L:ontllly Capacity Utilizo.tion vSJ_'ot1l1 

Labor Cost 'l'able 

CapaCity Utilization 
'l"',--e J. .. ;;.\,l._u 

.26-1.00 •...••.....•..•...•.• )4)69 

1.01-1.25 ••••••••••••••••••••• ?:;))) 

1.26-1.50 •.•...•...•..•.••.•.• 962.50 

1.51-2.00 •••.••.••••..••...•• lO')))u 

PAGE Ii 

costs. ~~a.\7 Lu.:,,-Gorio.l cost of t.le ::io:at;al~)' Oi.'l~C:r.·S (l:'..l.VC beon (;:..-,lc~'._,_ 

loGed rmile LloJn;hly equivnlo11"1i 01""01',, 0:[' 

,;'tiliZ:1i;iOl1 Level of .26 

3uuO.uO " " " " r '/ u 

31/4.40 " " " " 1.Jl 

6460.00 " " " " 1. ;:2"':) 

7/61.60 " " " " 1.51 

903;;>.20 " " " " 1. /u 

10340 .00 " " " " 2.)0 
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Innconclus1on, the Total Production Cost ~['able 

(excluding cost of raw materials) for different capacity utulizn­

tion levels are siven below: 

Table I7 

Total Production Cost rl~able 

Capaci~J Utulization 
level 

iJ:o-bul Coot of 
Pror~luc-Cio1.1 

.26 ••••••••••••••••• III320 

.5I ••••••••••••••••• II2GI3 

.76 •••••••••••••••••• II'JOG 

I.01 •••••••••••••••••• II5200 

I. 26 •••••••••••••••••• 13? 121.j. 

I .5I •••••••••••••••••• I59Q1~o 

I.76 •••••••••••••••••• 1740jo 

2.00 •••••••••••••••••• I'153'14 

As it has been stnted in section U.'1-.2) t"l/O 

ajor costs are effected by the inventory LleciGions, Inven-coJ-7 

arryinc; cost and the cost of beinG out of si;ocl~. 

Inventory CarryinG Cont:In the c:llculJ.l;ion of tho 

ost of carrying a procluct in inventory only O;Y',)o:cl;unity cost 

f money that is tied up will be tai<::en into conSiUCI'(ltion, becauGO 
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Qc'llple space for storaGe is available \"lith actually ;,ero cost 

to the firm.Secondly,the convectors are not subject to deteri­

orationfor a conSiderable length of tioe.Ti.lirllly,no insLU'unce 

cost is incurred .for the prod.ucts Iwpt in tile inventories. 

(j.9portunity cost of [;lonoy for tho firo is -[;oJeOll as I4{;.:L'llis is 

also a valid assumption because e}:istirlG I:lar"cet rate of irrl;e:['c,~t 

on marketable securities is aroullll I3-I4 {;.:'::;o total cost of oacll 

oodel is multiplied by the 1l0nthly opportunity cost of Lloney 

percontaGe to obtain per wit inventory cm:r';;'inG cost of each 

oodel for a period of one month.e'or' eX('J.:lple, tho cost of 1,eopirlC 

a unit of model A~ in the inventories of '~ilO firo for a oO.'1t;h 

is 3.d2 TL. 

Inventory ShortaGe Cost :As ie ~laS boon stated. 

previously, tile firm usually cannot fill tho orc~el's Oll tid;), 

and due to the dovffipaymont clause of the iJales COlltract; the 

customer is forced to wait, to have ilia orl'ol.' fille<l..I.n'cOJ:'views 

with a sample of customers indicated tile f;.J.C'c tilat, Cl,,j ~or,lCrs 

were dissatisfiedt;o a larc;e e:ctond becaUf.1e of t;lO :L':c.'e(ll;,en'~ 

failure of the firm irl lleliverinG t;wil' ~)ro,tuct;a on tir,lC.Alt:lO'cJ,,; 

-chere is no scientific way of measurirlt.;i;;l0 cosi; of this 

llisso:tisfaction or los!} of Goodwill, it; is ono of tllO nost 

sicnificant inventory cost faci;ora fOl'C'lO f.l.l'Ll.',;onsc,~uc':·~lJ, 

we rwve estirJatcd the cost of ;,ycinS out of :3'(;oc;;: -,OJ:' uaii; as 

20 1JL. 
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2.Production Inputs and ~ables. 

PAGE lit 

A.ANNUAL A~GREGETE PRODUCTION PLANS :Total 

production decisions are =de at the beGinning of each year. 

So firstly,the expected demand matrix for the yea:r I969 has 

been simulated by the Deuand uene:catinG Sir.mla-i;ion i)l'oG~'am 

assUllinC that tnc decision mal;:er is at Deceuber I960.'.i'hen,fivc 

different annul agGregate production plans are prepared to 

:neet the oI'der pattern Generated fOl.' tlle year.Natm'ally there 

are nUllerous possible agGregate annual prou.uc'[;ion plans that 

can be applied to tIle siruulated allllUal u.eJ:land.Here it is 

practically impossible to test all of these al""el'l1atives, so 

I have selected those five production plans lleuristically, ie, 

I have picked out those plans that seem intoI'es-cinc; or l:L:;:ely 

to work and I have tried to evaluate 'buem usinG the simulation 

.o.odel that have been described in the previous sections of 

the study. 

The first production plan is llellicnell accordin,; 

to a constant production rate pOI' r:lOn'Gh.'rlliG cons-~=t procluc­

tion rate is obtained by dividinG toi:;al a:.mual UeE'-Ul(l,t~OLle:co.·(;Gu 

by the Demand GeneratinG Si.o.ulation i'roGrcm, into I2 donths. 

'rhe total annual demand Generated fo~' ""he year h:we been 5569 

eCluivalent units so monthly distribution of tile llrocluction 

plan is determined by LliviuinC tilis fiGure into I2 ic,4'~7 

equivalent units per month.'.L'he uontilly distribution of the 

second prolluction plan is calculated by ktl:illG tho =it11.o.e'(;ic 
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mean of the each three month periodtoGals of tilD s:i.12ulatod 

demand matrix. For instance,the total oquiv;11ent (l0I:Ja!:ld of 

PAGE it-

of the first three months of the year is 505 o'luivnlon-i; units 

( 300+J:I5+90 )and their arithmetic mean is equal to 16" 

equivalent un;!.ts per month. So 16d equivalent unit;s of pro(luc­

tion is planned for each month for a period of first tlu'ee 

months of the year.'l'he third production plan is obtained by 

taking tile arithmetic mean of tile bi-montilly domand.Tile fourth 

production plan i.las been desil;ned as to llainta:in 0. constant 

production level for 'I:;he first eicht mOl1t~LG of tho year and 

then a lligher level of production for the las'G fow.' 12ont11s 

of the year.Arithmetic mean of 'Lille fow.' Liontil1y total liono.l1d 

is talcon to ob'Gaint;le montlily prolluci:;ion ":'iscriul:;.~ion of 'CllO 

fifth plan. 

B.PHODUC'l'1Olf PHIOl:17Y !~'jh ;::; 

The production priol'it;l l'ule deflEos ~he O:;"llOl,' 

of production 'that ia plilll.LleU for tilC ;,lO;~'i.;J.. I'~ iS~,l(; ('ulS',lcr 

of the question,"" iJ.icll model's "ontlllJ nCL,1.'e~:",'00 Ol'l~G.l.' \'r;l;ll 

be satisfied first, second •• etc ?"1n (;,lis OedUJ ~;-iIO proLh:lc'cicll: 

lJriority rules will be tested l.111U.O:C altl)~',.l'l;;ivl) ,'JJ_'o:,.ucil:;ion 

plans and demand matrices anu tilG ef:i'ec u of onC,l relIc on 00'00.1 

cost of the year will be eVJ.lua'i;ell.'J."w first Pl'OLLlc'i;ion 

priority rule is, "Produce in aCCOl'llanCe wicil t,10 G.>,'llGr ~)rovid.o,:, 

by the ori(5inal de11and matrix. "30, untisf'Jr au l.'Ol;n'co uoncilly 
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order of the model Al first,then Bl,E:t.'!!1,A2,B2,E2,:F2.The 

socond production priority rUlo is, "I'rou.uce in the Orleer of 

percentage ohare of each model in total dOlland of the J:10Il"0h." 

So, if this rule is in application theagGre~;o.to clOntilly LlO:'lanti 

of model Bl. will be satisfied first, uecause t'lis model has tho 

;lic;hest % s11are in total demand of tho Jem' I 9Gd. ';,',1011, nOll els 

A2,F2,Al,B2,Fl,El,E2 v/ill be prou.ucod Ll'J. the sa,no orelor 'GilOy 

are wril.iten [161'0. 

rules.The purpose of this study,~lOwover,io to illust:c'o,to -I:;ho 

offoct of a cllanc;o Ll'J. the orlior of proc[uction :,H':LoI'i"ic)G 011 

total cost of the year. 

C.Total Production Canacitv of t,lO ?lOllt for 
~ v 

I2 months:There is no worl~ on Saturdays,Sun,_c:vs,i:utional and 

ReliGious Holidays.'J'otal workinG ua;/s llor ,OeQ' is 25/ and 

pI'oduction caIlacity of tile plant is 40 eC,uivllont =i'';8 :,)(')1' 

day .'rot;al production capacity of tlle llLmt; for eCll!h u()nth is 

obtained by multiplyinG n1Jl!lber of \'lor:;i11,,; lL!~TG ill tho.l; J.::o~lth 

with daily pI'oduction capacity of tho 1l1:~11:t. 

ing AGGreGate Inventory levelsl;"he derivo.tion of t'lis 'L'nolo 

will be explainedin section 3.4.4. 

II.Table of NorLlul Dis'Cl'ib'ltio;l. 

F.Capo.city VB Total Prouuc-[;iO;l Gos-(; Te1blc. 
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;i.4.4 Description of the JlnthaJilD.tical r.:odel 

for Deteroining Optimum COllposition of 

Residual AgGregate Production Plan:'led.· 

PAGE 8, 

If agGregate production fi .. ure :)1~\l1.l10d for the 

month is greater than total demund of the month )lus b:1cl:o::"llers 

of oach model for the month,optwUll production cOlJ.position of 

the residual aGcreGate production IJlullUed is cOll~JUvoli Witll tho 

llelp of this I.'outino.The objective of th.is :1uthol.1a.tical I.:oliol 

is to reach an optimum inventory decision rulo for residual 

production planned that achieves an economic balo.nce botwoen 

cost of carrying and cost of saortace of each modol,tal~inG 

into account the forecast of sales for the period.All of the 

assumptions that have been stated in soction ;i.4.2 aI.'O rolovont 

for the model. The detailed derivation of the model is Given in 

Appendix 2.According to the model,optiIilur;l inventory rule for 

each model is obtained by eqI. 

(I) OSOH(I)=-Q(I) ~1 (CC(I~-! ) 

CC(I)+CS(I) 

From the definition of aggregate invontOI:J, 

(3 

(2'} PHOD .. I,OSOH(I) 

1=1 

I=I,U 
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(,,) PHOD = t Q(I)N""l.( CC(I)-/ ~ 
CC(1)+CS(I) 

I::l. 

PAGE " 

Irhere, N""l.= Inverse function of the nOr'~ul distribu-

tion.. 

OSOII(I)= Optimum inventory rule for lJ.oclel (I) 

I=I,0. 

Q(I)=Standard deviation of the douund 

distribution for model(I). 

CC(I)=Inventory holdinG cost of a unit of 

model(I) for a month. 

CS(I)=Cost of beinG out of stocle by one unit 

of model(I). 

PROD:Agc;refjute inventory constraL'1.t for the 

month.§ie,F:esidual ac .. re0a·~Q Pl.'ouuction 

plaruled) 

f.. =Lagrance :Factor. 

Here, the Gral)ilical ;;etllOu of Golution ".,ill be 

used to solve eq(3),e:ll.-plicitly for /.. and PPOD.'lhis Llet;llOd of 

solution is composed of the folloVlin[5 S'00PSI 

I.J!'irstly,alternative values will lie (l.;oic;noll 'GO 1... 

2.Secondly, the corresponilinc value of PH01) i'OL' euch value 

of A will be co~uted. 

".'l'hirdly, the resultinG j)i.l.ir of values of /. ~'1cl :PlCOD will 
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be plotted on a g-L'aph. 

PAGE 90 

4.Fourthly.theae values will be ~ltel~olated to obtain 

a graphical relationship between the two vru:iables. 

5.After the calculatidn of the cUl"'Ve, aG:..;recute inve.ntor:r 

level correspondinG tothe resiuuul aGGreGate Drouuction 

planned for the month will be dOtQl'l:l~lCU anu -1;:10 vulue 

of ~ of that aGGreGate invonto~J level will be obta~leu 

from the Gra-ph. 

6.]'inally,this value of /.. will be incerted into eg(I) to 

obtain optimum inventory rule for each mouel. 

Computation of AGGreGate Inventol'Y va f, curve 

for the Firmarn order to obtain ablo of LaGrance jact;ors and 

'.cheir Corresponding AggreGate rnVCl1to~J Lovels,tLlO Graphical 

solution method that is described above flUS been uGeu. 

Table 18:Input values TL. 

Model No CC(I) CS(I) ~(I) 

AJ. I 3.82 20.00 IO.C>O 

BJ. 2 3.77 20.00 IO.OO 

EJ. 3 5.40 20.JO IO.JO 

FJ. 4 3.48 20.00 IO.OO 

A2 5 iJ.06 20.00 IO.)O 

Ba 6 iJ.38 20.00 IO.OO 

E2 7 5.40 20.00 IO.OO 

F2 d 5. Lie 20.00 IO.,}) 
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TABLES FOR ~IHE GHAPllICAL sOLUirroN 

PAGE J' 

PAREA(l)=.5 CC(I)-6 
.;C(I)+CS(l) Where PAR.EA(l) is the llobabili'Gy 

I I • • 
J:, 

0 .lGO 

.5 ,I39 

I !lIICi 

I.5 .097 

2 .076 

-3 .206 

-5 ,-no 
-6 .'+I2 

.P' 

of the shaded area of the nol.,!;1D.l 

distribution cueve illustr~ted 

in figure(IO) • 

. C!;'l~ - a 
z 
CC:(l)~cSCr) 

Figure lOr'J.'he normal dis-cribu'Gioll curve and 

probability of shortage. 

'l'able 19 

PA"" (1) ... _:, J.i!. 

2 '2 1~ 5 6 7 .-.-... --~ -
u 

.I59 .213 .I4-<l .207 -:>0':' .c.:..'-'.) .2I3 .213 
p" • ;)U .I93 .127 • 2G) ""7 . .c u .1);; .1);; 

.IIG .l73 .I06 .252 .2(:>J .r;j .r15 

.095 .154 00') • c;. .;2j4 .242 .I;A .1:;4 

.074 .I34 .063 .216 -:>25 0<- .Ij4 .Ij4 

.200 ~j3I .2'16 .39'+ .il-or .j)I .j]1 

.369 .'+09 .361 .'+65 .'+7I .'+0) .40) 

.'+II .44-<l .'+03 .'+9) .4)) .'+:9 .LV;·) 
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Table 

II I 
~ 
0 I 

.5 I 

I I.I 

I.5 I.3 

2 I.4 

-3 .5 

-5 .3 

-6 .2 
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Table 20 

of S'i;andard Deviation Coeeficients 

ZARcA(I) 

2 3 4 5 6 7 (3 

I .8 I .5 .5 .d .J 

I .d I.I .6 .5 eO .d 

I.2 .9 I.2 .6 .6 .9 .9 
I.3 I I.3 .7 .7 I I 

I.4 I.I I.5 .7 .7 I.I I.I 

.5 .4 .5 .2 .2 .4 .4 

.3 .2 .3 .I .I .2 .2 

.2 .I .2 0 0 .I .I 

Asymptotes: The detailed descri~tion of the 

calculations to find asymptotes of the cm've \7i11 be made 

in Appendix 2. 

Left Asymptote, 1,1l.X(-CS(I» = -20 

Right Asymptote,J,lIlT(CC(I)1 =.3.40 

PAGE 92. 
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Table 2I 

Optimum Stock Composition T8ulo 

OSOlI( I )=ZAIlliA (I)xSDiN (I) 

I 2 3 4- 5 6 7 8 

IO IO 8 IO 5 5 ' , 8 u 

IO IC 8 II 6 5 D d 

II I2 9 I2 6 6 9 9 

I3 I3 IO I3 7 7 IO IO 

I4 I4- II I5 7 7 II II 

5 5 4 5 2 2 4 4 

3 :5 2 3 I I 2 2 

2 2 I 2 0 0 I I 

PAGE 9a 

2::X~o](I) 
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66 

74-

03 

90 

3I 

17 
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Table 22 

Aggregate Inventory va LagrouGe 

Factor(A ) frable. 

AINV(I) ,( (I) 

IO -6.0 

I5 -5.2 

20 -4.5 

25 -3.8 

;0 -3.2 

35 -2.13 

40 -2.2 

45 "I.7 

50 -1.2 

55 -0.7 

60 -0.2 

65 0.3 

70 0.'7 

75 1.1 

00 1.4 

05 I.7 

90 2.0 

IOO 2.5 

I50 2.6 

400 2.7 

PAGE sr 
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3.4.5 Outuuts of the l'ror;ram.. 

PAGE '6 

Tv/o types of out-put are obt;ained frOB the 

simulation of Production and j!'inisiled Goods Invcntory Si::ula­

tion Program. 

I.A L1atr:b~ Qf simulated ondinG inventcr-J f'iG'vxc 

of each model for each monthly period, in cQ.uivalent units.·.L'bo 

units that are backordered to the ne:~t month aro printed as 

negative ending stock on hand in the out-iJutS of the simulo:Gioll. 

!;1oreover, the total cost of carryinG, total cost of SllOI'taCG 

and total cost, (total production coot + ~'otal iJ1VC::ltO:;':y coot), 

of each month are printed. 

2.A Graph on WilichJ.ot;:;.l cost of SclOI'ta[;O aild 

'l'otal cost of carryinG per month are plotceu.. 

Table 23 

The sumple Output of 'I;he App~ication of J'roduc'';ion 

Plan 3 with Production Priority HuleI on nOlTu.:ll 

Month ]illdme S'cock on Jande OIl unil;s) :ICC ('J.'L) ~CG ~C 

It I 2 3 4 5 6 7 J 

I 0 -II -33 -7 -I2 -24 -4 ,-) 0 

• 
I2 

o 
27 

• • 

o o 0 o o 0 ·-8 

28 23 29 I9 I3 23 23 

• • •• •• • • • • • • 

975 

•• 

Y13 

3.):)0 

.... I 

.,ll'_'jl II2)OO 

23 LII300 

0 II:;>;;;OO 

• • •• 
Q IFf?')O 

jlJ2 I3G'/)JO 
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CHAPTER 4 

l1'VALUA':L'ION OI!' TIlli OUTIJU'l'S OF 

S1MULA'l'IOU 

4.1 Plon and Coding of SiTlulcri;ion 

PAGE 91 

Input data of both ~ilJ.ul,x:';ion .:.'ro:..;:r.'O.l;JS are 

ch=c;ed accordinG to a simulation plant to 0.l1Cl1yzc tilC resjJonse 

of the system as a vl11010 W1der uif:('oJ.'ont <l<3cioion Lw'::illG 

situations.The chonGes IJaJe ill -;;ho input delta CWl be ueocribed 

at two levels; 

1.CilonGir~b the inputs of De!:l::md :;o.llOratL1G 

Simulation ~roGram. 

lovel. 

A.Cllancing tile Proli.uc'Gio.llvlcUls. 

B.Chanc;inC; the l-'rou.uctio.ll i'1:'io:r.'ity ::ules. 

purpose of chanGinG ac.crecate ~lOntllly U.OUD.tlU levols is '1;0 

analyze the effect of prollo'Gion crua:,;:d[:;t1s on total cost structur 
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of the firm. It is assumed that,as a result of thio campoiGll 

PAGE" 

an increase of IOO eQ.uivalent units per IJOllth in the lovcl of 

montilly aGGreGate demaJld will be realized ie, an :lllCl.'COC)O of' 

I200 units in total e'l.uivalent demand of ';:;l1e year is OsJ~ir.ia·::;eu.. 

The second alterr~tion br:LfJ.gs about a uellanu incrcQse of 200 

equivalent units per r:lOnth.'J:lle third and the fou.rth V,"l.'iL\"\;iullG 

smooth out seasonal fluctua"t;ions of delland •. dlcir obJcctivG is 

to analyze the effects of a prom tion cau.flCli,,l1 v,hioh is 

directed. to alter the seasonal go;t;'"ern of 'J:.l:;'os. 

Demand levels. 

11 i...'ldico:tes that nont:lly aG,.;ro:~::lto ,1C!::l11d levols 

have boen L"1c:;"oClsGd by IOO e'lui. wci~s/" .. O.J.tll 

I.., indicates thtJ.t L10nt:lly o.':;:;l'oGntc \l(> .. j'~!.!.·ld l'J~/o2.s 
"" 

Sl. indicates tho first sco.sonal vl1l1icl"L;ioll.. 

82 indicates the second seaso.l1lJ.l v:ll.'i::-ri;ioll. 

in a ",ivan AgGreGate 1.',onl.;;11J lJellCl.'1d l:;vGl,.JcD::'lLes C.kll,_;:~llt; 

aGgreGate monthly demand levels their l?()S;Q(: u::.ve percontaGe 

compositions have be~ altered to analJze the eL.octs of 

promoting certain llouels at the e:::pen3e of 0"01101'0. 

ct deno~es the oriGinal percentaGe ('.oil.,.)o:Jitioll of ,1"1 

eiGht models in total [l,;,;ro..;u'oc CCO;lllild 0;;" eo,cll 
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mOllth.Hero,it is assumed that the oric;irwJ. 

percentaGe composition ';/ill continue to exist 

during tLlO simubi;ion peL'iod. 

7~2 Denotes that mOclels Bl. ,A2 , 1"2 l1ClVO bCC:l PI'or.lo".;cd 

at the expense of othel.' mou.els.ilel.'e,i~ is 

assULled tl:ut the ,; sh:J.ro of moclcln .~l. ,A2anG. F 2 

in monthly total e'luivulontuc:r'::.llld ilil2. 4'1CL'CUSC 

by IO;, each, willIe the ,~ S'l~'O 0::' l.'olJ.u:i.ninG 

Table 23 

A Sample Table to Illustrate ~; 

Composition Variation: 

'" 

Of 
/0 

l0l. 

%2 

Al. 

.I6 

.02 

(J composition 

Bl. El. :B' 
l. A2 

.§7 .II .02 .04 

.67 .02 • OJ. .14 

B2 

.Od 

.02 

2.A.ChanGinC; the Produc'cion 

i~\, J.:AL 

~') 
'- F2 

.OI .OI rOJ.oo 

.01 .II L)J.'JO 

----'-
Pl:L'1s.:'ive uif:Cm.'cnt 

production plans (6ec.3.4.3) have bean desiGllJ'ood '1.;0 aJ!:Jl;/ 

alternative demand levels and perccn't:J.L,;e COLIllositions. ~'lC 
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monthly production rates of these prOLLuction .)luns nro <llso 

increased w[len t::tey al'e a;):,lie<1 (lerl<12clcL levels of Il. anu 1
2

• 

B.ChculC;il1G 2:~'OlLuction l)rio:.:ity ltulco. (see aoe. 

Plo denotes tIle Eirst proJ.uctioll }Jl.'iurity :;:-.11e; 

'\' Ll. ,El.' :::'l. ,A2,lo2'~;211'2 • 

}'2 G.er"o'l:;es second p:..'uduction priu:ci'0y l'111e; 

~IA21~1~1~'~'~'~. 

A set of simulation of Genora!;inl; the all,'ual 

demand matrix with its Graph and apglication of five dif,'oront 

production plans ,to the matrix Generated, under a Given :DI'oduc­

tion priority rule.Bach set of simulatmon tal:es 40 ;,illute::; 

of computer time (IhliI I,s20 )=d lit :;;eta of u.ui:;a LlClVe been 

simulated for evaluation. 

h'valuation of the results of si.LJulation will be 

performed a-I; three levels.i,'irstly,al;' evalu:xLion ';/ill be liollO 

frOLl the point of view of the proliuccion f\ulci;ion.'JeconLlly,-~ile 

results will be evnluated from the point of view oj:' the linanco 

function and tnil'dly, tilG results wiL'_ bo eVClll:ateu frOLl the 

point of the I:J(ll'kotint;; fWlction.l'llo fi:;:'st seven 'j:ablos pI'eaent 

a SWUL&rY of the to-tal costs obtuin8U frOLl :L'ou.rteon SO'GO of 

simulation. 

Point of View. 
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'rho c.11:l1ysos of the Cost 'l'<::\1)2.os ( '1'ab1e:-: 26-.32 ) 

reveals the fact that ·"enoJ.'all'1 +'16 ''1"j'l'\''''' .~, ''''~l co";'o, 
....l '" v_ , .~~_J_ .......... '--'_ ~ V...- U'-)" "-' ~J,..-. J:::"J.VC 

been provided b~v th.o thiril aail ~c'.'l~. f'l "'.l"·,l 'uc ~. .. ,,~.i ...L, v -p~lO._~ ·lIJ...O.i.l ;1 ~,i18. 

lior the following 8inulntion sets, 

N%, :2, , 1'[:'; 1.J, I • l' 
• .. ... 'C; ~ .. t 2,J~ ~'~, 

If~Si)2 ' N~~~)2 tlio~i'2 I)roduc"tioll PlO-nO) proviuc,c 

the rainllUlll tot::ll cos'[; a.11l ... 

for t 

Coot. 

On the other hand, the a~")lic,-1"~ion of tho ):.'o,;[uc­

tion plan (I) Generally reGulted in :.L'-'.:i2.l'..'.: _ '[;ot::\l CCr '·Gs.I!' :1O,~1O 

of the simulation sets prouuction pl0.11 (5) l'C,:mltOli in ll:.cL:m.: 

total cost. 

rule a.lw<::\ys resulted in lower total C0stG 'C;.<L :;,10 ,"~ Lic:x~io:,~ 

of secane! production priority rule. (",0.010 2;';) 

As observed from 'I'ablo ~:\) .. i;iw gr0,luctioa p1<: .. 11 .3 

clla.nges the level of mOl1'~illy total p:col,uc-cio;. ::<; ovc,x'y 'CV10 

mon'bils,reaching its maximulll levels in ,')el)~c:,[iJer anu il1 Octobor. 

On the other hand, the proLiuction pl= 5, u10uc.'s tllO level of 

monthly production at every f01.u' !:loll'~ilS l'c;~\c.d .. nc i[;3 r.;~J::i2:C1.!I,1 

level in the last four LlOntlls of tllO :;08:,:. 
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Table 25 

Comparison of IJl'oduc'!;ion 

Priority Rules 
'-

TC(PJ,.)'.i:L. 'l'C(F'",)':LL. 
"-

2'+./lJII "'1-'1 II .:,: ';; ;I 

2690367 269136'7 

2976024 29'7l021• 

2405064 24J'/064 

2657II1 2G))III 

2942520 2347520 

Table 26 

Dif, 

-
-
-
,. 

-

Third and Fii'tll lrocluc;:io:: "",'8 ----------, .,----------_. 
'l'oto.l equiv:.lI01"t 

l,iontb. I 2 3 4 5 G 'I w ) 

P.Pl8,n 
3 207 207 273 2'19 ),,7 -7 ;;:) 4 L!.j Ll-45 '1CJ2 

5 243 21+3 2l~3 21.3 3)I ;;,)I ])I ))I ( \ .... 

(:;::c.. ~v (: 

0 

I)O 

180) 

2:) )0 

2,))0 

JOOO 

, '.', 
. ')d. 

_",J 12 

", ,~)2 '" C~jj L,;) ;; 

" i'.) '7 , '\ I '0 

-_··_--,_·_-,.P ,_._~_ .. _ 
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production plans, are always les,.: thar.. t;lOSC o:~ () C ,!C,,' )';'(}"'-'C ~iCl 

plans of each set of Gir.1ulation • .!i'or e::3..;",)10 ,~:lG ~.u'-llv ;;ic o1'<;;!", 
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results of sinulation set Ii :; P is civon l'elow: 
J. J. 

~l'able 34 

Compurison of Costs Produced by 

Production Plans I and 3 

P.Plo.n I 

Tot.Cost of 

carr·ying. • • • •• •• • 45640 3:3:)0 

Tot.cost of 

Shortage......... 18510 57:)2 

Total Cost •••••• ~/~"93')II 

1,20)0 

PAGE 110 

Since total raw naterial '~c.::;t for -chJ JC~lI' i8 

assumed to be same, it has no eLoct on -[;0'(;a1 cost of tho JODI' 

for the same set of sinu1ation.An obc;ervc(l III }'ablo )ir, tIle 

invento:c'Y cost, ;las beon reo.chocl. 

Basic finlL'1.cia1 \'leL1l:nOGSOG 0:'_' t:1C firn ,:::.vc boo:: 

described in section 2.6.5, of CMpter 2 .. :~il() clJ~ cc-eivo ofcilin 

section is to make an analytical evc_lu:l.tion cf t:l0 s:L.lUL1'c:ion 

results witl1in tho framework of those 1bit:rciollG • .l'ho scope 

of evaluation covers only those slliuLl~ion s J-en i;1l:l0 ,1::\VO 
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produced DinimuP.l00tal coot fiGures.: :OI'cover t 0:11~r the results 

tllat ,lave been obt;ained 0,,' u:-"CLcjl' 'Y"C')"'""";("" ",," '"J' ,0,--,- 1"11" '[ ~ . - u .!; .... \... .. ;.;. .... '-'..1.. ) ..... . _.l.L_ . .L_v~, ._'. v '. 

N ;~~ p ~3, I~~;~P ~5 ,I~;~P ~3, 'T ,c;2:-':t:> ,I:t,;~:~':t5 

S2~'51. p l. 3 • 

T . -~ : ,., .' ',) I 
''''-',v.J·)':'' 'j ."..),.';.,.1:"., , 

!,;- ... _ _ .J.. "'" ..I. 

basis and only OU0 of poel.at costs will bo t;"L~on into 

represent actual flow of caGi:l. 

material plu'cil:::.::::inC f1'':''.ctic0 , (~ , ........... ..'~. ~-

with short term notes J7'.qablo, (n/120 W1U Uc c.".ll 10,; :)., lUal 

rate of interest) I and nono o:~c t:10 !,';;'-~:-;C;_":; ,,\1\: " ,,::., ( :';'ial 

SUDplie:r."'s of Gtintierm require (iO\"JT1P:·:.;.,ruc;rc.[1o, tl.J·~·_~l CO:Jt; 0f 1',J.Yl 

lJatel~ials that is pu.r:·cL:uucLi in J cml::..u'J I )G) .:ill be ~)aiC:L "\.;o 

the sUPliliers at tho one. of Ap::.-il 1)0) \'Iit~l 
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is 57230 TL. this anount will be ~l:lid to the sup:)liers crt; tile 

end of April I969 with the 6% interest rate accI'ucd io,Y,;;:; ',,':W. 

OC 4= PC 4 + TIlMC. - +IC . .3 "1 ........ J.-~ J.- !wre; 

i= month I,I2 

OC=Outflow of cash 

PC=Production cost of tile DO,lcl1 

~!HMC=Total raw natel'ial cost 

IC=Accrued interest ccut. 

Moreover, for demand levels IJ. und I2 ClD.d pel' 

centage composition %,),additional proIl'.otion cost 'dill be 
"-

included.As indicated in section 2.'1.4 of Clli1te:c2, S'i-Sa 11<1S 

the right to reserve I% of sales revenue for pro;::o'l;lc::al 

activities.'rable.35 illustrates total D.llLUal revenuc:; D.lE. 'uelch' 

correspondinG advertising budGets oi' diC'c,'cnt set" of 

simulation. 

Sim.Set 

I ,j p 5 
J. 2 J. 

I 2),zt' J. I 

Table 35 

Advertisinc; jJud~'c-L;s 

To'c .Annual 
revenue '.:'1. 

272u(Jj6 

3367294 

3432749 

20u)I 
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As it; has been claimed by the c;ener~11 lil<1.,~a:;er 

of 1'i-Sa,present lovel of advertisinG bud~ot is not enoW;h tc c 

carry out promotion activities for tile prouucts of ,,~i.:l(:;orn. 

So let us assune that vie need an advertisDV' bull ... ot of ih):.:UCL'I, 
u ~ 

to increase the monthly llemnud level by 10J O(:;J.iVllc!~ Ulli0S 

and 50000 TL to increase the monthly denuIJ.\l levol by 2,)0 

equivalent l.lllits.1t io beyond the SC01)0 of this S(;·".u.J 'vo 

dctermine W,len and where to advcrtioo, llOre, U contiauclCo 

advertising campo.ign is aOGuned.80, thoI'e ... ,ill bo un a,~Ccitlo.1.11 

monthly cash outflow of :5334 TL for um::0.!.ld level 1J, OllU if1G'7 '.I.'L 

for demand level 1
20 

As a result of the inJ,;ervie ... ·'Sc;,lTc ;l~1VC iJ·. ell 

made with the customers of Giliri;erll, we ilO.v(J L'Wlli 0"';; 'c;sd; 10,; 

cliscol.lllt in the existinG level of c02lVecUoi' l)l'icCD ;el,;l:'" ill::, :'~ 

the custoners to purchase convectOl.'S priG' (;0 tne COll'J'cl''''.c·l;io;l 

seo.son080 there will be 1O}b reduction ill c: ,:'loctOJ.' ~!2.'l.cel> 

during january,li'ebruary,l,larch,April,i'lay Ollli, JUlle (;0 G', ,.(il: ,ill 

the level of sales bt 8J,01n the case of 8 ,-," -j ('. 
, J>J Ll ..... ", 

") ,. 
be done in l?ebruary,Ioiarch,lilay,july and Dece;:·,)el'. Oi' cL"",:10, 

the sillulated total equivo.lent ",enand lor t1e: .. :lul lo'rol L) 

during jnuuary 1969 is 465 l.lllits null ::;i;:uLI'(;C':. '0C'c:,L!.. o'.'L:lv,:.i.c:'~ 

demand for S durinG the sruue l:JQrlCh is 5j1 Ullit8.;;O,~"1O J, 

difference betweon trIO llenunu levels is :)'~ u::::'cG lo"le ",LUl 'ce 

nell 66 equivalent l.lllits more in jam.l.~ll'Y to ",:UO~,l ()"L :,:10 
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seasonal fluctuation of sales.This is illust:::,'o.!;ed in Gru})1l3. 

Determinat;ion of i,Iontllly Cash Inf'lOl'l:As 

indicated in section 2.7.1, the Authorizell Dealers semI j5ij of 

the order price in cash to 'l'i-Sa.Hemuininc 6:;;; of the ~,ill 

is paid at the delivery of the ol'llereel proLluc'(;si;o the 

customer and 40% of i't may be paid in the forn of noteG of 

n/I2I days.Here,it is assumed that oruereel products 17ill be 

delivered in the sane month they (ll'e oruel'ed.'30,G;),~ ofi;oVl.l 

sales revenue will be collected in tile sanG 1.l0,1-(;,1 o.ml. l'c;:laini:l,~ 

40ilS of the total sales revenue of the month 17ill be l'euli~eel 

three months later.FOr exm;Iple. in the case of li,;J.I' J." total 

sales revenue of .tanuary is I046IJ TL.GO;~ of tllis O-uount io 

received during the sane month ie.62'1'(I ,1, o.nd rO)::1ininC ~fO,; 

4I647 TL will be received at the end of A})l'il IjG). 

lei =.60SRi +.40SRi _3 'lhore; 

rei =Total cash inflo\7 of t110 ;JOIL;;l i. 

SHi =1.'otal sales revonue of t,lO :-1011"0.1 

i. 

the month i and if rei (OC i audition:11 C!lSel inilOr/,fill be 

required to finance the operations of '1;[10 I:lOll'C;l i.',:0\:;;11 :011::;;110 ' 

cO-sh inflow,outflow anel tho elifi'e:cence boL',/OCEl;ilO[lO f:i.O\'l:J 

for each set of simulation have been tauula,;cd in J.Cli.Jlo 3G. 
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As observed in Table 36, the firm will be perr..la­

nently in need of cash to finance its operations if it 

operates at the oriGinal level of demo.nd ie,H .'1:his simulo.tion 

result is completely in parallel with the actual o:':Jerations 

of the firm. The management have faceLl three major stril:es 

since 1968.The underlyinG reason of these stril:es nave been 

the frequent failure of the firm in payinc; the vmces of the 

workers on time.','1hen the annual demu.l1d and tile proLluction 

levels are increased to IJ. and 12 ,the firm c:;enerully felces 

cash shortaGes in the first three months of tlle !Jiuul:xLion 

period and cash surplusses in all of the remaininG uon'i:;tlS of 

the year.I,loreover, total arulual difference fil"UI'e al\'!uys i1~lVO 

a neGative sign indicatinc a cash SUI';)lus for the Je::u'.l,'or 

example, to'bal diff'erence of cash outflom3 and inflm'ls of '",10 

simulation set N %J.P J.3 is 149497 TL ie, the fi= nOClls 

additional 149497 TL to finance its operatiolls for tao yeo.r. 

On the other harld,this difference Wl0WltS to -I401jO TL III 

the case of I % P 5 ie, the firm hos a slu'Plus of c0f511 of J. J. J. 
that amount.The main reason of tais Lu'c;e Llif£'erellCeUe""VleOn 

the relative cash posit;;'ons of the fil'L1 is t,lQ o::iG'c:bC; 

level of capacity utulization wllicll is con!Jiliorably low. 

Table 37 illustrates capacity u"bulizotion iJel'ContoL;eo lUlll 

their correspondinG total rrouuction cosLs (e::clucC.Ll l ; co.yL 

of set up) under alternative production glu.l1o for Jrunnry r),,) 
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The analysis of this table clearly illustrates tile fact tiLlt 

under nomal production and deI:lund conditions,oilly ,1:.11f of 

the monthly production copucity of the plant ,lUS bcell utulizccl. 

When the monthly demand level and prolluction plunl10u fO):'(;,lO 

month is increased by IOO equivalent units por LlontilcllO :'Olc'~,llJ 

capacity utulizatioll level incrcascs to G5,i, but no incr-cuso is 

observed in the level of L10ntLlly prolluct;ion cost. 

Prod.Plan 

Ho 

I 

2 

3 

4 

5 

Table 37 

Capacity utulization % vs Total 

Production Cost (Janua~J I96) 

A B 
o<J.ui.units IT I, '. ' ,1anneu(N) CAl'!.! CAFF 'rFC '-" i.Lll'C v.'_.(;' "'.' 

I 
CIU? 

'"7 040 .5) II3)06 .6:5 IIj)Ju " , .(/ 

168 040 .20 II0520 

207 01,0 .24 II052J 

317 040 .37 IHoI3 

243 u40 .2] IlIuI3 

.lJC 

ll'~;'-+')~) 

CAPI.1;:1'otal equivalent production c~:p~"city ofLllO ' .. O,,~," 

CAFF(N)=Capacity utulization fClctor of tilO nOE'oil ~\l; .. ,),,:),,].1 

level of operations,A/B. 

CAFF(I )=Capacity utuliz:.1t;ion facto;!.' of tile 1.10H[;[1 at; level I~ 
J. 

A+IOO = 
B 

A+200 = 
B 
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TPC=Total Production cost of the ,outll • 

PAGE II, 

1"or production level 12• only a sliGht differenc 0 

in total production cost is observed.~'he calculution and 

assumptions of total monthly production cost of different 

capacity utulization levels have boen explained in section 

3.4.3 of Chapter 3.So,only total raVI material cost of the 

demand of the month increases in parallel to the increase in 

the level of aGGreGate monthly demand.On the otiler hand,cash 

inflow of the month increases rapidly as we incroase the level 

of demand and cosequently these are the major reasons of 

difference among relative cash positions under alteI'n:.ltive 

simUlation sets. 

A considerable increase in the level of ailllual 

casu surplus is observed when the plant operates at ,[em=d 

and production level of 12.:For ex=rJlo,tut;al anen .• s.l cetsh 

surplus for the set 11%1P15 is -I4uI30 TL =d total rull1ual 

cash surplus for the set I2%1P13 is -30'/56 i., 'rL,so the GW?pluG 

of 12 is more than tv/ice of 11 • 

fhere are alterl1ettive \'lo.yS of ;:lC"tin~; -(;110 

financial needs of the fiI'm.In its current fin:.J.ncial ~,oGition 

it is very difficult for Giinterm to acquir~ lonG tor'" fu.ull.s 

for the purpose of finanCing ito current ope:Ci.1l;ionc .Co:.lorcial 

Banks hesitate to extend lonG te:t'm crodit to tllO fiIT,1 :.J.l1cl 

it would also be a weak as.:Jumption to tilink t;lett the lJ.o...w~;eElell(; 

could acquire long term funds thrOUGh iSGuinG l>onll.s at 13 /~ 
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or 14',j rate of :l.nturest.;)o, ill 

PAGE,:: 

fir'Ll anu the sceonu one io to ac(ruh'o i'U .. iC.O :f:::l!Li.UO .. ·iG.:"~'.J. 

flllu.ncial Llarket ul; a ilicn l·:.x~e of in'~'-'l.'(),.rt;t ,,::)) LU '<A,j.e. .10 

owncrs of tile fu'l:l do not WDllt '(;0 illcI·eLtGO~.lUL: :';:lct::C :Ll 

total capituliziltion of tllO fhu.:JO, ;Wl'O it i:J Ll.j.i.:..," V",-':; 

l.iililtol'D acquires neCeOf33l.'Y :['u .. i.u.o :C:C'ULi U:lO::.':.l.G.CC\",- Gel J..,.l 

caah out flo'll and iaflow fi,;tll'c:s ;lClve i.>OC: C.:).L.'::":'.Jl. i.: :dU 

provious paruGru,.>hs. ~heir tli. ': 01'011CO:'; 11 \ i·.; lJ, .~ , ,)'"i ~,c,.~ 

in Table ;kl.30.M Obo01'veu ill t..dfJ '~'-l 10,0.1'. :f1.:: ,:L' ... _ GO .,. 

necd of 71925 l'L in junuLu''Y )~O f:Ur.llCO iv .. , : .. 0,\, ',,_, () •... , .• 

as a x'oault of the sinulotioll oc·~ 1J.';J. Ll. j • "L; d. .' .. 0 ,;i.:._ 

'v 

bOl:,'l'OWOd. :fund CDll be !,J .. id.[;2.c .. : UJ :1-;',,0:" .. :.:.'.. .. " 
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of usage. POI' example,The interest cost of 7I925 TL for a 

period of IO months is, 7I925:x:.200 =I4960 l'L, t,lis cost is 

deducted from the total surplus of Cash that is obk:inecl. for 

the set IJ.~~J. P J.5. 

'rhe analyses of tho ',;oto.l liiffcrencc col~t;;]ns 

of 'rable 38 obtained after deductinG all of tllC o.JcruoJ. 

interest costs of each simulation set,cloCU'ly inJ.ic:.lti;;;l::lt 

the amount of surplus produced by the dCll:.lnd a.nd :?r ,,;.cction 

leVel I2 is more than tvlice of tllat of level IJ.' }'1.L:tllC~'raOl.'c, 

the highest level of cash surj)lus is ob'i;uined 'oy '"ho 

simulation set I2702E\I. 

'i'able 39 illustro:GOS the offect of ;:;O~\:;011:\1 

smoothing of sales on montllly casll outflow ::Iud irli'lo";r :LiuT,::,'eD. 

Total monthly casll outflow fiCUl'os include tllC p2:e:.:o·~ioll 

cost of the month for demand level I 2Cl.:1d Jlso tlle .i~.l:;;,re;:;"t; 

costs of obtaining additional funds in Co.so of Co.Sil ;;.lOl'l;:.lJ;,J 0 

So,simulation set SJ.%J.PJ.I produced a net c:wh s:'.r~)L'G of 

I60902 TL and simulation set S2';J. P J.3 :n'oLluced ~1 net C,1:~:1 

surplus of 266028 TL at the end of t:lC Sil.lUl.xl;:'..Oll ~;:;:.:ic,:~. 
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4.4 Evaluation of tue Outputs F:coB. ,'ar;,;otil& 

Point of view: 

In this section of the Chap'l;er the effects 

of alternative Promotion, Product, and Price 1)01ici08 tiol;C\l 

annual profit of the Firm will be analyzed and evaluaboll. 

Annual Cash i)l.lrplus Under 

Alterna1Jiv~ Percen'GaGc Conposition 

Demand and 
Pro(;.uctio!l 

Level 

l'ercentnGe 

CouJ?oGition 

~" 1 
Annual Cash Surplus 

., 
. -' c:.... 

Armu::.\l Gush 

Uiffc:"'C~lCG 

('~ 1 - < 2 

First the result[; of Proi .. o'i:;ion ac~ivi0ios 

will be evaluated. Here the promotion (\ctiviliic;; i.'lvolVG !;Y1C 

kinds of decisions to be made, l;:le fil's:' '.leci;;io11 iG to 

increase agc;regate monthl:y deJ.lln,i level i.l.ilU G,10jcco,,,l 

decision is to promote certain n\Q(lelo inc (;C':\',J. of ('(; :(','". "'c 
has been ass1.liJcu. til.:\',; by invGsci::l, .. l+J.')JJ i, •. ,,_. i.", 0,1.(; 
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simulation period in promotion activities, aGcrocatel:lOl1(;illy 

demand level can be increased by 100 equivalent units, ~U1li 

1f the investment increases to 50.000 'J.'L. aCGreGatc 1':01:;;,11:/ 

equivalent demand level also increases by 20() e<J.uivalcl1·~ 'LuL,;, 

'\'1hen the convector models are stanJ.aI'(li~eu ac(;Or'ulll~': '00 'cilG 

assumP'CiOll of section (2.3) of Cua,)ter 2, tile fi,eLl f;lCC; lo'.;~; 

if it OP6l.'ut;ea at nOI'l.18.l production anll ,lC,.:~UlU levelfJ,'u3 i~ l' 

obael.'ved in Table 40 this loss aLiountsi;o l'+)i»,L. 'LiceOI' 

percenta(;e composition 1 and 9973;, 'fL. ul1lier !)Oi'Ccil"e.; ,t.' 

be taken into consiucratioll here. As oi)'30].'lr ",l L:U::Jc'"O ,'Ju10 

40 annual profit of the li'iI'm incre:.lses to 1;)1)0 ".L. ,-itlO!l \/C 

increase 1l1Ontllly aggreGate dCli,anJ. level OJ' 1)0 equiv 

For level 12 the resultinG allnual profit f1 xt'c is V.·,~ :;:l',H 

twice of level 11' 'Nhen tho perccnta,;e co ... (;:;,LelOH 0:1: .o"~:ll .. · 

demand is chan:;ed ie when we pr0l1ot;e ;,,00.01 Ll, Ac'. ::mG. ,!.leo lC 

expense of other models, the rosultin,; :.l1.lJll.ul)).'c>::"i~ fl . . ,_;0 

1s less than that of I" Ifor deu,-uu :.lUli P:"'ouL,; ~iO_l lev, 1 11 • 

On the other hand at level l,~ r!iax:ii·,uLl~oti.ll c'l!.L.HL,l ;,-':,:l.'l:; 

fiGure is achieved (423561 'l'L.) WllO.ll t1 A,2 : .. ·.'0 

promot;ed only • .!:oreover, the 10 % Lii,;coc.;..o :ii, o,iO .d,'i~o" 0i' 

produc'~s to smooth out sea80n;.11 fluccUcll;ic q l.; 0:;' .', .Lo'; .h\C 

produced higher aunual profit l;lwnl;iwc of lovol. 
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The first smoothed demand level produced a toted profH of 

16d902 TL. which is 20394cl TL. loyer tilan tho profit; lJJ:'ovLi.Ol\ 

by normal demand level 12 • And the seconr sLlootdeli l·'.e, . .[I.:,d 

level (82) produced a total annual of 266v2w '1:L. WUiC:l is 

106102 TL. lower than the profit provilieu by 12. Cou:,;cclJ.ccl~lJ 

it will be a better policy if the fil'lil P':'·Oi.,:Y\:;GS .. 1OlwL -ul,A2 

and ]'2 while increasind the agCl'eeu'be monl;uly Je~.;.lJhl IGvel 

by 200 equivalent units. 

ll'rom the point of view of' tile~)1'oUEe t; goliey 

of the ]'irm we might claim that coneentrll\;ioJl all ;::oucl:~ 

BIt A2 and F2 produces better results -Guan otllorn1iGG. 
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CHAPT1!:R 5 

conCLUSION 

5.1 Sue;{jestions: 

PAGEIU 

As a result of abservution:-3, J.!ldl~sis '.l.clCl 

interviews with the personnel l'esponsible fOl .. ' '0,10 ODO).'Ti;ion,; 

of the firm major problem arcas of the i'U'lil have ",e01,1 II i'i-Wl, 

and a computerized modcl have been dcvelo~)e'l to Golveci1o 

production plann:l.n.e; and finished Goods inve:1COl'Y p:['oulcn..> of 

the firm. Here certain sUbGestions will be IJ1'ovilleJ. Go :b: ,:;;ovo 

the overall effectiveness of tile system. 

]'iI'st of all the objcc'civec; and "ello scope of 

activities of thc firm should be oxplicHl ';'cfLlolL J.il,l ~ll()iI 

relative prj.orlties and values should be o::l,;aollc'wLc. ,,110"1 

a practical orcani;!'>U'cion structure Ghould. "c l;l:.l.clilC" :Wl 

accordance with the objectives of the sJ,;~c:::.",llC) ;;,)u' .. ;'Liic 

metnods of organization plazulinG process i;.; ;,;,);/011,( ~L" ;;CC)C 

of this study. As it is s"~atell above tile l'C~;1.:1i;ill.,o 01'. ,(,:l" .. "ix' 

should 'be practical otherwise it will nevc;:' 'c>e i:;" ;L',;C,lu "8 J.,: 

the case of 'the organiznl;ioll stucly of 1)0(. ;~3 i.l ,J~",c,:': of :;"~',cc 

cost of il; will be ro.tller' hi,;i1 so it \'Iill 08 Ll iiid; ~ clicJl;C 

use the existing perso:mel as :::uch ac :;)0:.;;i..:10. 

in FiGure 12. l'his is also a futlC i:;io,wl tJ~)O of ol'u"cic;',:, :i .. CU 
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and as it is observed the main emphasis is on ce"1.c:cal pl:.ul­

ning and coordinution of aC'l;ivibieu, because Olle ofliac lLOiJ t 

impol.'tant reasons of 'i;he failure of tllO e::istiJ.lG SYl3GOU 

has been the lack of Planning and cooruinubion. ,Lue l'l:\l::.£lill
u 

Department; will directly report to the GeI10l.'al ,£l.i1O,;Ol' 

01' the Firm and the (,lenoral ManaueJ.' will be 'Gilo major coo:).'(,i­

nator of the activities of this department. lienC:l.'al f't.1.l1~ciojJ 

of the Plauning Department are; 

1. Objective :md :Policy 11of:L1it;iou 

2. ]'inancial PlanninG 

;. Proa.uction ilWe.tll;oI"J amI. vlO:c'Lfo,L'ce .'1:.,"" i < 

Marketi.rJ.g and sales plannin(,; function "clon ::; ~o 'i-;ct, 

however it will be perfo:::'med in close coo',-:','"tion \1i(;;:0'10 

Planning Department of Gooterm. As ob.~e:L"vo\;, f:('o,: :: LO ;)".',,:1-

nizution chart there are t-wo delJax"tLlou'l; "",'I..,'Jr,S lUlu ,:1 'j ~',.; ,;.l.., 

llead direc't;ly reporting to tile },1Uil:l~el.' of ,10 ,c1;1,l :,:.,. 

ment who is also the GeJlOral Jarw,t.;el.' of :;,10 :;i).'l:!. ",'.j 0:;" "~/,, 

ManaGeJ.'s is responsible f:L'on tho :Cin:,cwe <..!J,hl, :lC',.;C~U,.,;,,, 

fUnction of tile fiJ.'12 and tho [lCCOlle, ;,le",1(! ,U:L' i" l'e,}.",: c, :1" '~() 

i'romthe prouu.ction function. ~:;;:iutiilu level of ','8,: ',;c;:oL '" 

department and tilis function can be 
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The Accounting and Finance De:p3.rtrnent will be 

composed of four Sectionsl 

- General Account;ing 

- Cost ACcoUllting 

- PurchaSinG 

Inventories 

The General accoUlltine section will be :L'0:;',)(1.:~.s:iulc f:"G 0, 

the pos-t-auui-bins of plant trauG3.Gtiona, uo.i.lrc::! ,re .. " _",pi,:,;}:, 

" '..- •. _ V 

aCGOUllts recc-livables and eguic.mont rcoorc'!3, 0,\,;.1 ""'.l .. : 

approvals, and finally payroll r:L'O:~':J;':': io.· • "LC ',:oc 'J', ,. c,~ ,L:.,l 

is :cesponsible for the cost aCOOl1Jl-i;i.ll.; i'1.dc;;icn. 

provide a yardstic;~ for t,lC effce ;;iVG utili..~:: ~iCl1 c,:l: • ·C::,;:;.l..,' 

factors such as men, J;lateriCtls ami. f:lcLLiLic; ~'lL. LeI 

indirectly to the preparation of t;lC Ii, ".:lC i, .. _ :,hl'.'. - '.-' '. ',~-

tion plans so it will aid laI'J)l;;: ii.' ,:oeiL . . ".", -. 
. ~,l,.. J ) • 

The third :lection is respons:l.ulc fOl' L.·::c"' ,-1:', ( ,1 

. - ' .. i'L'e f'l":t'~ ~ec···-j('·'l ,',. ',1 'n 'l,r., ", -1 '. pUrCh3J3:L!l.0' aC1:i~V 11~ s. 1t1. Q .,) 1.1-,-,,,[ - ....... ' - .... '.' \; ~ .I_~" -" 

prepal'ed at the PlanninG ;'Je:;':':E'L-.::crrt; •. ::'ll: fccLc·,;.l 

is a'ttnc [lOU. -to the Accou:rG LiS c\llc, ,., i --.: ,G '.; ,;: , 

. , . 
v.'. 
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responsible from the inventorics (r3w 1lQ"i;oI'inl anu fi.!li.';:lCC1 

foods inven"cories). In addit;ion -Go tc!(') exiGtin,~ pOl"c~O'lilCl 

a :f'ul.l time cost accountant and a finance Llulla"Cl' WllO llas 

proper educational and practical b(lck~:r .. oumi on fin~U1cL,l 

affairs should be employed. It is beJond tile ScO~)C 0:,',,:11,:; 

study to analyze and evaluate all of "~he possilllo alcc~'jW­

tives to solve the financial problemr; of 1;,,0 fil'~l. In o~u:' 

opiniOn major finanCial problem of 'bhe fiI'r;] if I G,lC iw.e_:L;­

tance of a long term debt policy .:md this fac'cor c:,l'c,ce:; 

difficulties in produc·tion and l.lUl'kc ~inG fUllC [;io!1.; (;00. 

LeavinS aside the organizational snu :;)orGo,mel j-'l.'ou.Lo~ "3 of 

the fina.'1ce function, a possible SOlD,cion stwul(i t'i:;,,;;; 00 

found to tho problem of capital1z::ri;ioll of ';ilG iTcl.l ie j 

answers of tho specific ques'l;ions SUC,l (n, ,'1l1U(; :3,1'. "lll IcO 

the amount and composi -Gion of short; COl'll C'-'1i,; .. li:;~ ;;~"',l? 

What should be tho amount and com.')o::Jitio'l '.,r ';,lC i .. ;," ,'j~\:,:, 

of equity? and through what chonncln lone; ""~': fUh,,] ,,;c',cL, 

be intI'oduced into the calli talizc: i;ion oJ:i;c fi_:: .. :' 

through, 1. COlllLlorcial banks ia;;lle i'o,,', (n: 1,, __ .. , 

extend long term credit tOtiL(' fj,I'l1l)c(; .. m:;c 

firm uo not own the land on Wilicr. 'caG L'L:llo 

,-,e-,.' 

,0 

the only way for the fi= to ubili:.;c L"l(;~O:.' ,-'_'el, c ... ".: i~' 
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:I.s to purChase tb,is piece of land that is owned by four 

individuals and SOllle of them have left~l'Ul·:;oJ". COl1Do.~J.,:)lltly 
it is rather diffioult to get a mutual agree!:lent oni.,;le 

sale and prioe of the land between th~ actual o\vners of ·the 

lana and manasement of the fil'm. A rea60r10010 :;;>:;:i00 fo:c' ~ll.e 
land can be found by employing long terr:: co.piGal :LIVG~~. ().:"~ 
tools taking into consideration the present unci. f"'J.~·,~'C: .. ::",,'· .. et 

oonditions, and tllis price might then be offereu. to 'GilG 0',11.01'::­

of the land. An alternative solution woulL; boeo J.0\i~:L. 10'lu 

term credit throur;h Industrial Inve:Jt:::ellt 'Oc"ll: "l;:l~~ c :~U.:,'6 
oredit after a careful analysis of the e):i:,;·:;i.n~; fL,:t.'lOb1 

condition of a firm and ·the type of busLle:3:; in vlhi"., it 

opel'utes. But in its present fL1Ullcial con .. Lio:: i\.;,,'.11 :"0 a 
weak assumption to think ·that tile Llun::tc;e.0.,·, ooul,; ac: . .. 1.:,' 10,1., 

term debt from this bank. Seoondly le'GG' C0118i:;,0;-;;11c :,1'".'­

na·tiive of securing long term oreJ.i t by issu:L'1G bO,lu.:;. .,;.; Ii;; 

has been stated in sec'bion 4.2 there are ()C~";:.lL] ct:]., . .'.,]~" 

even if we assume that munaccmcnt huve clee', .,l 0":' ".'. ._It 

and price of bonds throur;h soientific ans1,;ic of c· fl:' ,.til' 

the market becauae it 11111 be a hard joll 1'0:1.' tile U~,,~" 

to sell their bonds witilout any 6'ULU:,.til·l;eo " 

for Maltine 'fakJ.ll Endii~r~l'isi Ltd. :',o):oove:, iLl' .:0 ]}.:,:"', 0 

it actually gets this guarantee fran a l1uj()~.' ',\r_': I i~: ,2..1,1 

not be able to raise lOllg ·term funds at i"(;0 ;'" 'C;(;C,"t 1::,,, of' 
earnings betJauae we il;lve found out;t;lwi;~ilO i'1.;:, .. 01.l1., c, ... ,0", 

5 ;;; return on its total d.ebt; in 13Gu [ill" ~dO_" .. ' ::'., 

rate on guaranteed bonds is 13 X,. ;.30 ea::"L.i:;.~_ ~.'0,i0:" (n ,;,,(' fi:c., 
,."' should be improved which is direccly 1',;1 ~«. (I ."ll; "v,. 

oapi'iializat;ion and the degree of cffec:';i',(]".)].,; of • .:,. ;"),;1":. 

and production funotions. One of the po,.;.L::'c]c1;;,i 

break this vicious circle would 'iJe an iuc:':8:.lS0 in ".l'" 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 

:t1rm will be able to estimate the time and amount of cash 

shortages that will occur as a result of the operations of 

the firm. And he will be able to take prevenUve measurcs 

as it is illustrated in Chapter 4. These analysis ok;ilt 

also help to the planning department in the determination 

Of the finanoial objectives policies and procedures. 

The second dellartment that siloulli be reorcani­

zed is the Production Department. The ManaGer of this Depart­

ment will be responsible from Thick sheet-il'on products 

section. Thin sheet-iron products section ;:iaiu-t;cni3.w.:e !3cci;ion 

and quality control section. As observed in ttlis new organi­

zation structure we abolished the 'rechnical D:[)er"t;Llcnt 

and the inventory mana.,;elllent function of th;1b depar~:.lcnt; 

have placed under the responsibility of the Accountini; and 

Finance function and the function of production pla.;..lLl::; 

and control have been placed under the rcspo::csilJility of 

both The Planning Department and the Prou.uction DepQr,;Eent;. 

The production plan will be desi;];ned by ·(;110 plaw1iu,; UOl,:l1.'t­

ment and will be implemented by the prouuction arw~_cI'. Clle 

of the main factors in the produc·~ion procc~30 of a C011VCC(;O;r:' 

is the raw material preparation and lllanui';.lCollil'iil[, ~'lJ 00:~. 

However in both of the proposed and actual orGcl.rli~ll~;ion 

structures this function has not been consiLiored. as a GOll:lI':.tcO 
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seotion and ~ disturbances ex18t at the factory level 

beoause thare 18 no direotly responsible person for the sectio • 

Horizontal and vertioal Shearing of sheet iron according to 

the desired sizes, Oorner shearing and nO'cclling, body bemiinG 

and eleotrical soldering of the corners are made at this level 

of operations and majority of the production defects 011 tno 

Convectors are due to inoorreot shearing of the slJ.eet-iron 

or inoorreot oorner shearing and body bendinG opel'atious. 

This problem may be solved by establishinC a ttprcpul:~(ciGn unCi 

box" section and by assigning a directly rCb,;ollsiblc i\.iceUllil 

for the operations. A proGram of on-the-job truininc; can iJe 

carried out by this foreman. 

An additional bottlf'.neclc area in tue P:"'Ou.U() <;io:, 

department is "Painting and Furnacing Sectiun" l'hojjc:"'!cmifG 

production capacity of the plant is liruHoc. at Gilie; ;,OG Co iOll 

of the production process. (five equivalclLl.; urd~;G I;01. clO;'u:) 

and the major reason is the lack of auequate 'lw::0cr cf 

personnel because the capacity of the f'ul.nuce 30 unit ... pel: 

hour. So the number of workers should be inCl'Cj.[W'.~ • .. lli 

delivery dates that is t;;iven to tile cust;();.:el"~ will te :i.'Cc,U­

lariaed when the production plan is applied •. dlc il!)pii(),.:01o.:l 

of the production plan will also optiilliz0 inVeucuOl'S c'L::"'v:GlL 

and shortage costs and stabilize the level of OlJc.::a"ions 1,1 

the plant. Moreover the application of~he pl'ouu.Goiol:. ,'l~C!1 

will lead to a significant reduction in tae level of o::L CUle. 

raw material costs of the firm. '.i:able 41 illt,s craton \;(1<) 
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sreai; 41fterenoe 10. i;he level of the prices of regular raw. 

material Suppliers such as Raball: or Eregli Iron and Steel 

Faotory and market prices. 

TABLE 41 

Compar18on of Unit Raw Material Prices 

of Regular SUppliers and 'I'he Market 

Price/unit TL. 

Raw Material Rec;ular 
Supplier 

Harket Difference 

Sheet-iron .70 mm.. 2.91 TL/Kg. 3.75 .04 
.dOmm. 2.66 3.00 1.:"::2 

Copper-pipe Kg. 37.00 ~.oo 11.00 

Sheet Aluminium 13.75 17.00 3.2;; 

!-8 observed from the table a K g. of alum:iJ.lium that is 

purchased :from Rabak is 11 TL. Cheaper than '.;he same ?!JOlL'lt 

that 18 purChased from 'l'ek:nik Aliminyum 1t;d. ;;ti. A p'-,,'.lC:C "ion 

manager with a technical and administrative ui:lC;~Grol111cl :3LlOuld 

be employed for Production Department moreover addiGio!.lal 

personnel will be needed for the quality control sec~iOll of 

the Department. 

Marketing and Sales activibies will c()':}':;hue 

to be performed by Ti-:3a. First of all tho .91'ou1et1 af 

ooordination of tile activities of GUnter;:;. a.'lLlH-Sa :Jil(mlLi be 

solved. becauee the solution of this probloll will con:.;ido.:::lbl 
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inorease the overall effectiveness of the system as a whole. 

An alternative meChanism to aChieve this coorJiaation is ,to 

establish a fOI~l information and reporting system between 

Giinterm and Ti-Sa. For instance. the ex1sti.u:!; order flow 

system is baaicly 1nfo:t'!llal, the orders are t:L'Cl...'1Sfel.'reu. to 

GUnterm by the General l~anager of Ti-Sa tb.l.·otllgiJ. tllcphone and 

in the majority of the cases the clerk who receives t~e order 

misunderstands the description and teclmicul chal'acte,'istics 

of the order. So the order should formally be reporteut;o -Gue 

Planning Department of Gtinterm, and the orllered products will 

be delivered to the customer if they are available at ~ile 

exist1ng finished goods inventory section of 'cae i'U'ill 00,le:" .. /i;:;8 

the order will be processed accord1ng to '"llo proLi.uc:liion l)la11 

and Giinterm w1ll be able to deliver the pl'ocluc'GS ab 'C,lU 'c1:..:e 

specified by the prodJ.ct;ion manaGer of tile i'irm. As io ua6 

been observed in Chapter 4 the application of an annu:.ll 

production plan optimized both the total CODC of 6'10,,' _:,.e 

and tile total cost of inventory cal'r.riDg. 

pared for T1.-Sa the establishment of an addicio.'lCl.l de:Clcv0, :en~~ 

have been suggested. i,loreover a new function is aJ.J.eo.i;OGlle 

existin€; functions of the Accountinc and ji'i.'1J..::lCU .0e;):,~c;o ,\;, 

that is the function of sales budbet pla..lJ!!:i:l;';. ',J.'i.lC :; .:'~O.tl., 

Depa:t'tment will be responsible from the ac;;ivii;;ies of 0,ll.'OC 

sections such as, Sales Coordination and COOI'"d.ilL,i:;ioll of 110 

H.ela tiOllShip with the authorized Dealers ,,:;eo cion, .• U:,;OC j,llG 
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ResearCh and Production lJarketing Planning Section and 

AdvertiSing and Promotion Section. In addition to their 

general accouutine function the existing personnel of the 

Account;lJlg and Jj'inance Department is enough to car:L7 out the 

function of sales budget p18ll.ll1ng which will be approved by 

the Planning Depmrtmout of u\inhrm. 1,:oreOvo:L' at present level 

of oporations both ofuhe Lla'l.<1serial pOSitions na. .. ely, tll.e 

Genoral !Janager and ;:lo.nacor of ?'arketin, , und',ales .'.lepart;'oell'i; 

can be handled by the saue individual, who J"~l0 .lWC;(JS;3iJ.:L'Y 

educationl and practical baclcgl'ound in the fiolu. of La:L':;e; Ll~. 

This ;,lx1ager will also wOl'lt 1..'1. closo coo)era010,1 with tao 

the level of promotiollal activities Sllould bc L1c::'caseLl tOL' 

the construction activities and applicat5 .. on of c.'.:;1'al ,1elx;;L_,; 

in its rela:tiona with the autllorized deal(yc's of tile fiJ.'h 

alternative wa:ys should be f01IDd to L'1C:::'0.')."(; -['10 "res\~llt 

of authorized Dealers, anu especially tlle fea:.,ibHitJ of 

gettinG a Dealer 10ca'0eu at the rCodlkoJ s:J.lo:J ;'0. ion Sil0',ll(i 

be searChed. A COlllJ?le'~e marko l;L'lg res0:-'.I'ch r;;,c'",-L, be cU-'.';:ie, 

out bo'tih at the level of au'uhorized dealors ,'J.:.1U, alGo oecne 

level of construction contractors ..'[le -PI'Clh.:t :).n: ~))'i<.) :L:l,.: 

policy should then be J.>evised accordLlL to 

complete marketing research. 

·t;~lC ""1.1(; 
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,.2.ConclusiOA 

PAGE 1 'to 

As it bas been stated,main objective of the smity 

was to develop a methodolOgical framework that would integrate 

product1on,marketing and finance functions ill a metal nroceSSlll' - . 
com;pany within the framework of systems approach to manage~lellG. 

The second objective ot the study,was to solve proLiu.ctior. 

planning and finished goods inventory problems of the fi:rD 

with the help Of computerized simulation tecbniques .;.::ljOI' 

factors that have limited the scopo of our study al'e ,th0 

t:l.me available to carry out the otudy and secondly,l~\ck of 

adequate data at the fim's level and also at tue level of tto 

industry • 

fhe Outputs of the simulation process ;luve bC8!l 

evaluated in chapter 4 and necessar-J ol'gani:.:.ational Cl1CI.11ges 

to increase effectiveness level of the overall sYS"l;,)U lwve 

been discussed in the preceding section of t~H: pl:esu,,: G.l:.1 tel. 

Both of these are a conclusion in tl1emselves.lni,;he OJ..) J of 

this specifiC firm, the first and the most important; l,r.'·,·l:::u 

1s to nave a cb.ange in the minds of the OWlIOl'-I:lW!.OJ.:C:C3 ie, 

to make them realize the need for an organized effo:rt to 

achive their objectives.Although the outputs of 'Gue ai:::ul;1:;:LO:l 

uit t " f c· 0' . 1";- is ver.':; ciii'ficult system as a whole were q e sa IS--U0 J.J, U 

to use this teclmique in actual business prac'Gice 'oeCUU;3G 
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of the absence Of a well established computer time-sharing 

system in our country.However.this is not a major handicup 

for the management and there are other sCientific prograruminC 

teChniques that can be applied without the help of computers. 
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APPENDIX II 

Background information on the Mathematical 
Model used to determine optimal allocation of 
Inventory in the presence of a constraint on 
Aggragete Inventory~ 

The objective of this Appendix is to describe the 

mathematical model that is used in production~ inventory 

Simulation model.As it has been stated in Chapter 3,the 

purpose of this model is to determine optimal allocation 

of inventoryin the presence of a constraint on aggragate 

inventory. the model was developed by Professors Holt, 

Modigliani,Muth and Simon based on the paper, "Decision 

Rules for Buffer Inventories" ,written by Profeesor Charles 

P.Bonini. 

Objective of the Model: The objective of this model 

is to allocate inventory to buffersin an optimum ma=er, 

achievgng an economic balance between the cost of holding 

inventory and cost of stockouts. 

Assumptions and Description of the Model: 

I.Production decisions are made at the begi=ing of 

each period and total prOduction is determined for 

the entire period. 

2.The inventory decisions i'or all the products are 

made to satisfy a constraint on total production 

and each item is produced each period. 

3.Monthly demand distributions of the products are 

assumed to be normal. 

PAGE ilt' 
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4.Two costs are effected by the inventory decisions 

cost of carrying and cost of shortage. 

PAGE/Itt 

5.The production is in lots and the lot was produced 

at the midd16 of the period.(figure I) 

6.Determining the amount of production of the ith 

product during the period is equivalent to 

determining the inventory at the end of the period, 

because of the inventory balance conditions. 

(I) Iit= Iit-1+Pit- Sit Where: 

Iit.The amount of inventory of 

inventory of product i at 

the end of period t. 

Pit.The production of product i 

during period t. 

Sit.The sales 01 product i aurin!; 

the period t.lt is a random 

number with 

and va rianc e 

The expected ending inventory \-lill be (Ii):; 

- - -
(2'1 Ii= Iit_1+Pit-Sit 

So actual inventory differs from expected inventory by the 

amount of error in sales forecast: 



So 

THESIS 
ROBERT COllEGE GRADUATE SCHOOL 

BEBEK, ISTANBUL PAGE lit! 

7.Cost of carrlying: Inventor,y holding costs are 

assumed to be proportional to the units of inventor,y 

held multiplied by the length of time they are held. 

The expected inventor,y level is assumed approximately 

linear within the period. 

TIME 

Figure(I):Inventor,y pattern with production in one lot. 
I 

the average inventor,y in period t is -( Iit_1+Iit ) 
2 

the average inventor,y in period t+l. +( Iit+Iit+1) 

If we denote CIi=Cost of holding a unit of product for the 

period,Inventor,y cost for two periods is equal to, 

(4) 

C%.I(t(Iil_.+Ia>.-j-(Ia-+ Iii ... »: 
:; } eli (Iii_I .... I if .. I ) t' eli 1; t 

t 2-

First part (I) represents the inventor,y cost that would 

arise if Iit=O 
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Second part(2) represents the icremental cost resulting from 

holding a positive inventory at the end of period t. 

For: Cli lIt> 0 

Ii+ or 51+ > Sit 
ie,expected ending inventory plus expected 

sales for the period should be greater than the actual sales 

Sit' 

So,expected incremental inventory holding cost of 

the production decision is equal to, 
j; .. is; 

(5) =Cl.d(i.j+S:-~j)h(S;)J5; where filPi) is the 
~ 

Probability DenSity Function of Sales. 

a.cost of shortage:lnventory shortage costs are 

assumed to be proportional to the maximum number of 

units short of full inventory. 

Figure(2):Stockout at the end of period t 

The number of units short= ~i- (~;+- 1;) ~o 
Let us denote Cdi as cost of being out of stock by one dnit, 

then ,Expected stockout cost will be equal to: 
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(6) :C.,jil ~S.jj_ Si- Ii)fi(S;)dSi 

(7) 

(8) 

Ii PSi 

9.Total expected inventor,y cost of the product i will 

be equal to car~ing cost plus the cost of shortage 

(expected). 

We wish to minimize this total cost i'unction which 

is subject to the constraint on aggregate inventor,y imposed 

by the aggregate production decision. ie, 

(9) I=i Uj Ii U·:F'actor of equivalell.ce of 
~ 

(10) 

(II) 

"'1 

the product i .So if we set up the Lagl'o,ngian function: 

L:C~A( i-i Oj1i) 
h. set up the partial derivatives 

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

minimum: 

()L.. -C -(Ct. +r .. )(]:-Fi(i;~s,»"'\U.,oi=I,2, •••• ,n 
- - t. 'I "'1:11 

)1. F i=Probability Dist riou-

tion function. 
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'i i" g: 
(I2) I=j(I;+S;)= I L (s;)c1Sj 

o 

Equacion (II) may be simplified as follows: 

(13) 
I-Fi (I-.... Sj);: eXI -,>..Uj 

Cl i + Cd i 

We have assumed chac Fi(Si) is Che normal distribution 

so equation 13 becomes, 

Where,N(c):normal probability 

distribution function. 
-J. 

N :Inverse function of the 

normal distribucion •• EquaCion 14 may be solveu. Jor the 

expected inventory to obtain 

(15) !i=-Q;I,..r I( elj ->-U; ) 
c.:1; ~ Cdi 

where i=I,2, ••• ,n 

PAGE lS'I 

From the definition of aggregate inventory ,-'.;q':J,we then f~nd: 

(16) ) 

The graphical method of solucion of Eq.I6 has been 

described in Chapter3.Once aggregate inventory level Ii as 

a function of marginal cost of inventory ~ 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 item Q.,are 
J. 

unchanged. 

Asymptotes of the graph:As ~ is increased it first 

approaches to the smallest value of ~ 

as this occurs til( eI; - }.IJ;) 4-00 U~nd hence Ii-.oo • 
C.l; +CcI\ 

Similarly as.,.. is decreased it first approaches to the 
C. .. 

largest value of _~ 
Vj 

,hence tII-~ ~l; - AU·, ) 
c"t: +Cd i 

-and I~-oO. 
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J. This appendix is based on Chapter II, "Periodic Scheduling 

of Buf'fers Stocks With Fixed La ts", of the book, "Plallning 

Prod.uction, Inventories and. Work Force." 
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