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Bulletin Cirveulation,

The bulletin is purrenily gent to EJ(; t 300 people on a mailing Hat
which was staried before the formation of the Johannesburg OR CGroup ’i&m’em:ﬁ:
from August, it will only be posted to those W%‘. o have compleied ’zgmia‘ glion

forms, and paid their annual subsoerd g%mr! of B4-~0%,  Application forme gre
included with this issue, thersfore if you are interested in receiving the bulleting
please send in your applicationg. The number of members and sssorviate members

to date, is 75,
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the Executive Committes had granted mamneﬁSHEQ to a
_ iduals. OF these, 47 WQFC granted full membership
granted associate membership.

e applications have been received and will be considered
i I vou have not sent in your application Tor N
rﬁfm ie enciosed with this Butlletin. Please send it

for R4.00 to P.O. Box 39825'J@hannesburg.

e 75 mewﬁmff%iﬁs granted up to 16th Ju

now have been informed by letter. A

the member will be informed by letter
al?@wéﬂg issue of the Bulletin.
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ASSOCIATE  MEMBERS.

BENNETT, 5.P. JHB
BOHLMANN, M. JHB
DE BEER, J.C. PRETORIA
DEVENPORT, C.H. JHB
DIXIE, V.E. Florida Park, Tvl.
DU TOIT, R. PRETGRIA
ESSELAAR, P.A. Randburg, Tvi.
FERREIRA, J.J. PRETORIA
GONIN, R. Stellenbosch
HECHTER,J. JHB
HOUD, M.M.C. Springs, Tvi.
KALWERLSKY, J.D. JHB.
KOURIE, b. PRETORIA
LAING, 1.D.G. Randburg, Tvl.
LEVENBERG, A. JHB
MARKETDS, A.G, JHB

- MOYS, M.H. JHB
PEARSON, R.S. Weitkom O.F.S.
REIR, H.G. JHB
ROSENKRANZ, E.W. JHB
SANDROCK, K.C.W. - JHB
SCABBIA, A JHB
SCHULTZ, R.H.  PRETORIA
STAMER, R. Eikennof, Tvi.
TEMPEST, G.B. Bedfordview, Tvi.
VENTER, J.J.M. JHB
WATSON, V.J. JHB
WOLVAARDT, J.S. PRETORIA,

NEWS FROM THE PRETORIA CHAPTER

There will be no meeting in July. Details of the August meeting
will be included in the next Bulletin.

NATIONAL CONFERENCE

Members intending to present papers at the annual National Conference
are reminded that the deadline for the submission of a title and abstract
is 15th Awgust. Correspondence should be addressed to :

J.W. Grobbelaar,

0.R.5.5.A. Conference Convenor,
P.O. rex 392,

PRETORIA.
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NEWS FROM THE JOHANNESBURG CHAPTER

LAST MEETING

A distinguished panel of 0.R. practitioners, chaired by Professor
Kerrich, considered at some length the question "Is simulation

the Tast resort 7% While the discussion was far from conclusive,
there appeared to be general agreement that simulation is one of the
most useful - and most used - tools of the 0.R. man. Views,
however, varied widely and we believe the members present generally
felt the meeting to have been both informative and interesting.

Most of the panel discussion was recorded on tape, and we hope to
get excerpts into a future issue of the Bulletin.

NEXT MEETING

Date : Wednesday, 22nd July, 1970.
Venue : University of the Witwatersrand,
Geology Building, Room GZ01.
Time : 8.00 pom.
Speaker :  Mr. J. Histed.
Subject : "The Myths and Realities of Financial Planning”

John Histed was educated at Truro School, Cormwall and Queens'
College, Cambridge, Teaving with an Honours degree in metallurgy.

He subsequently worked as Development Metallurgist for Union Carbide
Limited in London on the market research and development of high
temperature alloys and related materials. He came to Socuth Africa
in 1964 and joined Rand Mines, working on the evaluation of capital
investment projects. As a result of this, he has moved into the
financial section on financial planning and control.

‘The overall theme of Mr, Histed's talk will be the assistance which

0.R. can provide to top wanagement in the financial planning function,
The environment of top management and the role of financial planning
wWill be discussed. Following this, the various models used in
financial planning and their Timitations will be examined briefly.
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ONDERVINDING IN OPERASIONELE NAVORSING

Hoeveel jaar ondervinding het u op hierdie gebied? Gee asseblief
besonderhede oor waar u gewerk het, vanneer, en op Wattar tipe yrsblﬁme
{toepassingsgebied en tegnieke gebruik).
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ONDERVINDING IN GEBIED NOU VERVANT AAN O.H.

Hoeveel jaar ondervinding het u op *n gebied nou verwant aan O.N.

(b.v. statistiek, ekonometrie enz.}?

oor waar u gewerk het, wanneer en op watter gebiede.
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Het u enige artikels gepublisseey

Meld asseblief titel, tydskrif en datum.

LI I N N A I IO LI

B E ST H G BRI ERPRE SN EBRN RSB

IR RN R E R EEEE NN I I

BB EEDGIEOOOES LT EE U GET D

R EPDEE RS R YT E TS DE SRR

VERDERE INLIGTING

Yeld asseblief enipge verdere toeyéslike inligting +iee.

EEE N

e e

LI )

ESE I

ER Y

.uhehwoil&#s!‘iaciairﬁelaacc
\lnz)dﬁﬂﬁi‘a;t‘ﬁé«&i'l@'*eda'.
5 B AT BLE LT eOSEED R YRGS TR
br‘lstek»oa»tﬂ#ctu*‘#ﬁtoﬂoba‘a

8 0 R F YRR L EE A ERAGER LTSS

2B U LRI EDAB D E L 0BT RN SR EL RN NS R BRI ABS FH BB T CEE RS

P R L I I O R N R R I A I N e N ]

DOEN U AANSOEXK VIR VOL OF MEDELIDMAATSKAP? .n.eveveeceee

HANDTEKENTHG svovsoncns

}'}Amf aﬂ"@ﬂlbh'."*'!v""

in Oneralionele Wavorsing?

L A I I I

o he eyt

RS R EEE )

T HEB P B e RSN

Gee asseblief bhesonderhede

.

¢ o

¢ @

L)

- o

RS

% o

*




OPERATIONS RESEARCH SOCTETY OF SOUTH AFRICA ‘

MEMBERSHIP APPLICATION FORM

WAME S H s er s eiac e s s eaacaonitodatasanttancanisseatintasasons
ADDRESS + s saonuooonaracooanasioscassansonranssocasssensssannsennnnes
TELEPHONE .ﬁ,a..,,,,;.“,;w;ﬂ;* (HOME ) éaﬁ..,,.,ﬂk;“.,...;‘{waak)
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PROFESSIONAL AND/OR OTHER EDUCQTIONAL QﬁﬁLIEICATIGNSY

SPECIFY R D D R P
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WHERE OBTAINED «uoenesosenssonconsocosonacsonsossensoansoonancnancs
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MEMBERSHIP OF OTHER SGCXETIES; ASSDCIATIONS AND PRO?ESSIONAL BODIES

{If society has full, and associate membership, please state category
of memberszhip). : . : o . .
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EXPERIENCE IN OPERATIONS RESEARCH

How many years have you worked in this field? Please give some de- -
zails on wheve you worked, when, and on what. type of problems.’
{spplication areas and techniques usad) .
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EXPERIENCE IN FIELD CLOSELY RELATED TO GQR;I

For how many years have you worked 1n a tield eloaelv related o 0.R.
(e.g. Statistics, Econometrics, ete.}? Please give some details of
where you worked, when and in what areas.
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MANAGEMENT RESPONSIBILITIES i O.R.

Have yua had, or do you have Managemernt Re&pﬁnszblllty for 0.Ra covnsae

Please give the name of the orgsnisations au& perlaﬁs of axerclslng such
responsibility.
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TEACHING APPOINTMENTS

Do you hold ér have you held an appointment with respomsibility for
teaching O.K.
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Please state at what institutionsz and for vhat duration.
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PUBL YCATIONS

Have you publlshﬂd wurk on ﬁperations Raaearch? Please ﬁtate title,
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OPERASIONELE NAVORSING IN ITALI® EN FRANKRYK

VOORDRAG GELEWER BY 'N VERGADERING VAN DIE PRETORIA-TAK VAN DIE
SUID-AFRIKAANSE VERENIGING VIR OPERASIONELE NAVORSING
29 APRIL 1870

P.W, DE LANGE, INTERNATIONAL COMPUTERS BEPERK, JOHANNESBURG.
Besoek aan Itali8:

Oor die algemeen het groot firmas in Itali# reeds Operasionele Navorsing (O/N}
in gebruik geneem. Die leiding wags egter deur die staat geneém deur die ge-
bruik vanQO/N in g’root staatsindustrifle ondernemings, Die Presidént’ van
Ttaliaanse O/N is Prof. Barberi, hoof van Politieke Wetens}ap van die‘

Universiteit van Roma, |

O/N speel 'n belangrike rol in Italsidel, die staalnywerhéids-organisasie

in Genoa. Monticatini en Edison het ge««:—imaigameer om Monte»ﬁdison te vorm
in Milaan, ’Hulle het ook 'n groot O/N-groep. So‘ ook het Alitalia ‘n O/N-span;
hulle is weer deel van die groot nywerheids<inansifle organisasie, I.R.I.,

g0 ook ig Alfa Romeo, enf‘insi{ier in Genca. .Daar word verwag dat elkeen

van die ondergroepe van I.R.I. se O/N-spanne teen die einde van 1970 ge-
samentlik as 'n O/N-groep in ‘n funksi@nel@ hoedanigheid gekoppef gaan wees
aan die Hoofbestuursgroep van I.R.I, — 'n ideale situasie; Geen wonder nie
dat d%e gedagte uitgespreek is in FBuropa dat ltali® die volgende nwverhgidsreus

in Europa sal wees,

- Die algemenén.bauding van die bestuurder van Alitalia teenoor O/N is dat

enige O/N-taak\lo;}enheid aan die bestuur moet voorspel, dus die doelstellings
moet gerig wees op bruikbaarheid en hulle is baie bang vir O/N net vir‘O/N

self - dit was die doodsteek van O/N in baie Amerikaanse organisasies.
Moontlik iz die skaal te ver corgehel na bruikbaarheid en daarom dink die
Universiteit van Roma daaraan om binnekort met 'n Konsultasie-Sentrum in O/N-
tegnieke te begin sodat die teoretiese opleiding gekoppel kan wor& aan praktiese
probleme, maar in die Universiteitsmilieu word dan ook verseker dat die regte

houding teenoor suiwer navorsing behou word,
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f‘ﬂ;en daamm betr&k Im.iie tans die mitaﬁawbeﬁmuu: saver maan&ﬁ}a

Mitaha maak baie gehmik van simu%a » Husie he%: Qak &ﬂ&iiﬁ@s g@iﬁ%n.
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Daar bestaan vandag "n hele aantal bestuurskonsultants waarva
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wereldwyd cpereer en projekie hanteer in meer as 60 lande: die bastuurs~ '

konsultasie firma het 3600 mense in diens in Frankryk waarvan meer as 'n.

» 1000 akademici is. Dan is daar nog 800 perscneellede hoofsaaklik akademict

in die buiteland, Die Op@mqmnele Navorsing@fdeimg het "n direkteur met
drie adjnnkdxrekteu:e en ‘n totale personeel van scvwa.t 30 akademim en tweam :

keer soveei hu}ppersmneel soos bv, programmeerders. Dlﬁ firma ig bekend as

 SEMA (Metra-International),

Hier wil ek 'n bietjie afwyk en vir u die organisasie van SEMA meer toelig sodat
u moontlik 'n beter idee kan krv hoe gdintergreed O/N kan Wees in 50 'n raad-
gewende firma wat reeds 10 jaar lank bestaan, Die vaaraltter is Msﬁrcel Lowho%
°nl gegraduemerde van die Ecole Polytecﬁnivue. Die Algemene Bestuurder,
Directeur General Jacrues Lesoumne, is ook 'n Polytechnicien en is 'n ingenieur
en wat aan dle "Gorps des Mines" .géstudeer het, HByis 42 jaar oud en o0a, is
hy 'n puteur van boeke in ekonomie wat in ses tale gepubliseer is, Ek het die
ee?wgelxad om ‘n uitnodigin%«bnderhoud met hom te voer, en binne 'n paarb

minute het ek besef dat ek hom niks oor 8.A. en sy ekonomies-eiesocortige-

probleme kon vertel nie,
SEMA kan in vyf afdelings ingedeel word:

1. "Bnterprises" of Besighede waaronder O/N ook sorteer ~ die afdeling is
verantwcordelik vir die orgam.sasie en opleiding van groepe maatakappye en
openbare administrasies, ook vir projekte wat betrekking het op interne bestuur

van maatskappye en die toepas 'smg van beskikbare tegniske van ekonomlese |

‘ ;anahse en O/N

2. | ‘"Informatioue™ {Inligting). - Die afdeling hanteer alle probleme wat ,
handel met data-prosessering, wetenskaplike rekenwerk en sisteemﬂnaiisé,

Hulle huur en verhuur ook 'n hele aantal rekenoutomate,

3, Bemarkings en Voorspellings, Alle analitiese projekte met betrekking tot

grootskaalse VQrbruikerngedere, marknavorsings en implementering van be-

" markingshehverke word in die afdeling gehanteer, Daar is 'n navorsingspan -
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wat die hele Frankryk dek en g in siaal om ingewﬁkxelde meningsopnames van
verbruikers te kan doen. 'n Soortgelvke navorsingspersoneel kan ook anciér

Europese lande dek,

4, IndustriBie éntwikkenng., Soortgelyk aan atdeling 3 is daar die aideling
wat die nywerheidspmduksiesekﬁ:ér dek, Navorsing rakende nuwer produkte,
moontilke masiskappy-amalgamasies, liseunsies, mariéamanse en impmman‘termg
van disiribusie netwerke word in die afdeling gedoen. D&ar' ‘iz gespesialisecerde
spanne vir verskeie aktiwiteiisektore, b\},, vir elektronika, chemie, megamkaﬂ

metaliurgie, bou-en publiekewerke, ens.

b *Amenagement du Terrltoire” (Gebledsbestuur), Dit het onlangs saamge-
smelt met 'n groot konstruksiemaatskappy wat oorgeneem iz, Hulie iz ver-
antwoordelik vir propleme insake iokalisering van exonomlese aktiwiteite soos
bv, urbanisering,\ iandhounavofsing en diz beste gebruik van gx;ond, VETVOD
studies, verkeersprobleme, ontwikkeling van memsrﬁ}es anige problaem insake

watervoorsiening en projekie rakende gebies:isantwikkelingﬁ

'n Verdere groep, Navorsing en Ontwikkeling, wat ve%‘ant woordelik is wir publikasies
en wat voorheen in *n aparte afdeling was, is nou saém met "Inligting” ge-
groepeer, In 1968 het SEMA bv, § (US} 500,000 gespandeer aan ini:géfﬁa ,
navorsingsprogramme, Verdere steun is ook van bulteliggame vérkry@ Die
vez‘s};ﬂ}ende afdelings werk baie nou saam en redlingskomitees wat departe-

mente ocorvieuel word saamgestel vir elke projek. Probleme wat tmdismneei

as O/N beskou word is lankal oorgegee aan ander afdelings en die O/N-groep

tree net op in werklike navorsingsprobleme., Laat ek nou net enkele voorbeelde
‘noem van O/N-porobleme wat ondersoek is soos gghlyk het ult persoonlike

onderhoude:

Een problzem was die bestuur en reBling van die produksie van 7 tekstiel-
fabrieke, almal in Lyon, maar die bestuurspan sit in Parys. Daar was voor~
heen 'n groot vertraging vandat die agente se advies verkry ls totdat produkte

gelewer kon word omdat besluite net een keer per week uitgevoer word,

B 4 B BB B e /5




- Onlangs is die produksie van bottels en glas ook by die 5.A, O/ N-Vereniging
pespreek. Die probleem is 'n paar jaar gelede in Frankryk opgelos. 3 x 103

verskillende tipes bottels en glasplate is geproduseer, Dle produksieplan
kon wiskundig opgestel word, Simulering is ook gebruik in die produksie
van katodestraalbuise en Pyrex-ware, Distribusie probleme van Proctor en

Gamble is opgelos asook die van 'n Ke‘:’:iingwinkélreeks met stoorplekke in

n d‘ie totale produksie yan,@ {Us) 10 x 106 In die swaamw«}’emeid

;he—t itéz!t:i*geti, s:moeilike produksie probieme teengekom asook in die Qiienywerw

o~ - neid en die iie}gstxelnywemeldo

Die algemene gevoel m Frankrvk is dat dit onprakties ls te pm"ﬁ:«eer voldoen
aan die ti‘&d]SlOnc}e detmlme van O/N waarin daar ook gesir ewe word na
optlmiserin.q ‘dit neem te lank en dit is te dunr om van 'n r”%;}}a;:rs sing te gaan

na die beste GplQoSngn 4

Vir my vorige kollegas by die Raa somkrag wat teenwoordly is, m‘aa ait

interessant wees om e noem a ' O/ ! ik was om onderhoud en bs%;mubaar«-

nheid van moi‘ore en snjins te verseff Kraqsentrales in }’"mm’ry’!», asorzﬁx

in instaliasies by Plerrelatte. an ox‘tiermfgs@rﬂbieem van (iiﬁ

— analise vem ingee ("breakdown} Vdn'app ' die }awalit@itsécontf@ka
van uraanstawe is deur ' privaa*: konsui nle deur die CEA

(Franse Atcomenergie Navorsings-organisasie} nie

Insake voorraadbehssr was die bes&;ouing} geopper dat waar onderdele *n klein.
aanvraag toon maar teg oI qewri?exte .en ver sekeringsredes op voarmad geh&u
moet word, dit meer Logms s0U wees om te begm van die baa«sf:uurskam mi

hoeveesl geld ward daar atgestaan?

'n Hele paar maatskappye het teencor” SEMA opgemerk dat hulle nie tevrede is»

met die salarisbeleid wat gevolg word in hulle organisasie nie, dat dit 'n mengsel

9 B S R P f@‘
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is van gewoonte-gabruik en appcrtunismea, SEMA het toe ‘n program geskryi
wat in die organisasie selt tans uitgetoets word., Die detail pmée—dures wak
gevolg is, is gepubliseer. Eers worg die salarisbeleid van die spesitieke

organisasie vasgestel, Die beleid siel dan fwee tundamentele beginsels daar:

1. Die bescldiging van elke bestuurskader moet eweredig wees aan die

faktore wat bydra tot di e doeibereiking.

2. Elke bestuurskader moet faktore bevat wat ge8valueer kan word, d.w.s.

.objektiew’e faktore, Sodanige kwantitiseerbare taktore {8 o=

i} Die belangrikheid van die pos, gesien in terme van die potensible
bydrae tot die finale resultate van die crganisasie en die moontlikhede

wat aan die pos gekoppel word om die bydrae te maak.

ii) Die gemiddelde salaris wat tans in ander organisasies vir soorigelyke

poste betaal word,

i1} Die eftektiewe doeltreftendneid van n bestuurder in ‘n spesifieke pos

gesien in terme van die verwagte doeltreifengdheaidspeil,

Die laaste takior (iii) is een van die moeilikste taktore om te kwantifiseer wel
om dit objektief te doen. Hiervoor is perssneeisieikunﬂiges ingebring ., Vir
disgens wat belang siou stel om selif in die rigting iets te doen hat ek verskele

artikels oor die saak in Frans.,

SEMA het ook ‘ri groot ondératdeling wat raad voorsien in cllieopsporing en in
clieraffinering, A My indruk is dat 4it asnvanklik O/N ~studies was en vandag
heeltemal ‘n aparte atdeling vorm, Hulle lini&re program se gebruik is in

95 persant van die gevalle in d_ie olienvywerheid, Huﬁé@hekomsulmme werk
nou nog saam met die O/N-groep en sodoende is nulle in staat om 'n anaiise

te kan doen om te bepaal wat die keuse sou wees —om e boor of oms&ismi&s@
metings te doen in ‘n spesitieke geval, om sekers i:asmite te kan neem vir

verdere prosedures wat gevolg moet word, Geid is hier die bepalende faktor,

gmw%@’éif?>
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Verdere kort notas oor projekte wat aangepak is:

2n die assuransiebedryf is daar ‘n multilinifre regressie tipe anallise gedoen om .
vas te stel wat die athanklikheid is van motorkar-ongeiukke van paramsaters

soos bestuurdersouderdom, krag van motor, bestuurder getroud of nie, ens.

'n Verdere regressie analise is gedoen van pre-juridiese coreenkomste vir
uitbetaling by motorongelukke. Op die wyse het assuransiefirmas dan veel

beter data om eise te kan skik.

Daar is 'n studie gedoen van werklike {"reai-lite") resultate wat verkry is met

sekere medisyne asook dié sekondére effekte van sekere medisyne,

Qok in die produksie van aluminium is 'n studie gedoen van die ‘hoeveetheid
metaal geproduseer by verskillende produksietoestande om sodoende optimum

kondisies vas te stel.

'n Studie soortgelyk aan dié wat mnr, Zoller 'n paar maande gelecié aan die

§8.A. O/N-ereniging voorgel® het, is 'n hele ruk geigde in Frankryk gec%oer;,

nl. die bepaiing van die beste eksperimentele ontwerp van ‘n fabriek.

'n Ander probleem wat weer terug is by bankwese, is die sentralisering van die
rekeninge van verskillende maaiskappye wat rekeninge het by een van die '
groot banke in Frankryk. Die onderlinge athanklikheid van groot maatskappve
word op 'n sistematiese wyse gekbppel en kredietioekenning kan dan op die mees

doeltreffende wyse bereken word, 'n soort van "alles onder een dak" analise,

Die simulering van basiese kompertale en die toetsing van kompers is gedoen,
asook om regverdiging te verkry van die beplande sisteem, bv. die simulering
van lugdiensbesprekings in Frankrvk is so geanaliseer voordat dit werklik inge-

bruilk genesm is .'

Simulasie is ook gebmiK om maksimum gerief te verseker in treinritte, maar ook
om maksimum rotasie van treine te verkry. Dle werk is deur die Paryse mol~-

treimrganisas;e‘ {RATP) selt gedoen, daarom is daar at die hekke wat toe~

aavvsoow/a




-8 -

gaan sodra daar 'n trein in die stasie inké;x . Die nuwe mf}},treirini}a&ﬁ in -
Parys gaan volledig geoutimatiseer wees met {erminale op amper elke. S&asim
Seorigelvke tegnieke gaan ook ingebring word deur die Franse Spnoﬁwegsisaeem
vir die kontrole van die gebruik van goederewaens, Weereens word die ‘
sisteam eers gesimuleer, Simuler}.w;s vind vandag redelik groot byval in |
Frankryk. Bes persent van alle gebruikers van rekenoutomate vamﬁé&g maak
gebruik van simutering, Net twee persent van die komper gebruikers in

Frankryk maak gebruik van ander Q/N-tegnieke,

Veoor ek die verskillende tipe kli8nte bespreek, wil ek ook net weer noem dat
SEMA nie die enigste macigewendé organisasie is wat O/N gebruik nie, Gné
vind ook ‘n organisasie soos Soc Group wat ‘n amper kobperatiews @i;&,énsgz‘oeﬁ
is waarin 50 maatskappve belange het, maatskappyve wat om een of ander rede
nie hulle eie O/N-groep wil h& nie en wie se probleme te klein is om"SEM&
daarin gefnteresseerd te kry, Tog is sen van die maatskappye 5t. Gobain,

wat 'n groot glasvervaardiger is.

Dan vind ons dat die "CGommissariat General au Plan“v in Januarie 1970 reeds
nulle sesde plan véorgelé het, Die simulasiemodel word o.a, gebruik Vi:{: die
analise van politiek-ekonomiese probleme. Die begfoting word slke drie
maande aangepas by die ekonomiese omstandighede., Die invlzog%cé v&n bela;’%;—-
tingveranderings, salarisveranderings in die publiéke sekiore asook private
sekior word elke drie maande geanaliseer, In die makro-skonomiese aspek
kon die model net voor devaluasie cor 'n periocde van agt daedie 68 brel -

ekonomiese kategond anslisecer vir verskillende deValuasiemoonilﬁ%ﬂjxe‘dea - Die

ultvoering van die studies is die verantwoordelikheid van die Instituut van

Statistiek op versoek van die Departement van Ekonomiese Beplanning., Die
mediumtermynmodel het 1500 vergelvkings, die van die korttermyn sowat

200, Die inligting is alies gepubliseer,

Vir ons is dit belangrik om te weet dat die "Plan” gebrutk word om moonilike

besluite wat in die gemeenskaplike mark-samesprekings bereik rxm@t@m!d .

kwantitatief te evalueer,

'n Ander saak wat vir ons van belang is, is wie die xitbnte is van 'n bestuurs-

konsultantmaatskappy wat O/N baie wyd gebruik, Hulle kan in twea grogpe

ﬂﬂﬂ;Qﬂf;C‘g‘



ingedeel word, nl, :

1. Privaat organisasies

2. IndustriBle en groot organlsasies

Privaat organizsasies oudervmfi probleme soos die vervoer van vervaardigde
produkte maar daar moet ook multiproduk-probleme genanteery kan word, In

SQ ‘kn geval is dit dan nle moontlik gevind om juiste plasing ot atlewering

vas te stet nie. Omaat die probleem te groot word, moet gesimuleer word
sodat die koste van ‘n sekere stel pmb}.eeméplossmgs verkry kan word,

Diie belangrike saak is hier om i:e'sorq dat die regte korﬁbinasie van statistiese
data geneem word - dif wat uiteraard altyd saam gegrbepeer word en nie bv,
seep en kosware nie, Die sienswyse is egter dat strategiese gebrulk van

atleweringsbepianning in orde is,

Daar word dikwels gevind dat enkelwegsirate egter moeilikheid sxep. Dit
veroorsaék dét taktiese beplanning van atlewering heeitemal uit is, veral vir"
'n klein organisasie in hgroot stad, Dmngende oproepe kan die hele takilese
‘ nepxanning‘omverg{:soi;, Sti‘ategiese beplanning het egter al tot 20 persenf

vermindering in koste bewerkstellig.

Dan wat groot industri2le organisasies betret:

Vir 'n projek wat nou net 'n paar maande gelede beklink is moet daar 'n plan
opgestel word vir die treinvervoer van gbedere op die vastelandbvan Europa,

Die volgende viae moeet 0.8, beantwoord word ¢

1. Hoekom kies mense die spoorwed om goedere te vervoer?

2. Vanuit 'n tegniese cogpunt:
a) Hoe behoort led waens terugebring word en waarvandaan?

b} Simulering van rangeerwerwe wat neerkom op uitbreiding van werk

wat reeds in Brussel gedoen is,

bo.o@ose/}-o
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cl Waar behoort rangeerwerwe gep.‘&aas te word en hoe behoort treine
A saamgestel te word, wat behoort die mees optimale tyd van die dag
te wees wanneer freine moetf vertrek van rangeerwerf A na rangeer-

wert B?

3. Oplossing moef gesoek word deur gebruik van analitiese metodes van

optimisering, Die oplossing kan dan weer deur gimulering getoets word,

Aan die einde van 1871 moet die versiag gereed wees en die kontrakprvs beloop

enkele miljoene dollar,

Die Franse Spoorwed, 'n ander kliBnt,, het 'n O/N-studie aangevrs vir die
toekenning van enjins aan treine vir die minimisering van enjins wat terugkeer
sonder treine in 'n reBle tyd-situasie. Die instandhoudingsprobleem van enjins

is reeds *n paat jaar gelede gepubliseer,

- Die analise van die noogsaakiikheid om 'n verkeerstonnel deur die Alpe te

bouy, is deur 'n O/N-span ondersoek,
Om weer terud te Keer tot die groot oliemaaiskappye:

Vir verskele sulke maaiskappye is afleweringsprogramme voorsien vivr die aflewe-
ring van benslen, olie, gas - almal wat 'n varielrende aanvraag beslt, Die
vraag ontstaan hoeveel atleweringsvragmotors moet self aangeskal word en

hoeveesl moet geuur word?

U sal gefnteresseerd wees om te weet dat daar in Frankryk reeds beplan word
vir die jaar 20006, Mense sal verkies om by die gsee fe biy., ‘n Vinnige
vervoergisteem sal benodig word in die toekoms, bv, van die Normandiese kus

na Parys, In die Suide weer is daar nie genceg spasie op die strande nie.

Spesiale tipe woonstelle wat cor die see sal hang word tans gevisualiseer

tesame met moontlike oplossings vir majeure verkeersproblieme.

So is daar nog talie asngeleenthede soos die militere gehrutk van O/N wat

2
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ons nog nie eers kon aanraak nie., Ek wil eg&er myh@@g uitspreek dat elke
1id van die Suid-Atrikaanse vereniging vir O/N dit as 'n persoonlike verant-
woordelikheid sal beskou om = sorgie dra dat Suld-&irika wel, deur die
gebruik van O/ N-tegnieke, in die toekoms homsell kan handhaat in 'n hoogs«

. A e
kompeterende wereld - dif nang van u af.,

Graag wil ek van die geleentheld gebrulk maak om die Franse regering e
bedank vir ?n ASTET -stipendium en veral die drganisatoriese hulp wal san my
verieen is tydens my besoek aan Frankryk., Dank word ook uilgespreek
teenoor my firma, International ‘Gom;m‘ézzs:m {5.A.) Beperk, wat dif vir my

moontliik gemaak het om Buwropa te kon besoek,
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TOPIC ¢ Transportation Medels. :
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INTRODUCTION

In order to be able to discuss the use of transportation models
from a practical point of view and at the same time avoid highly
mathematical aspects of the techniques, a very simple example

will be used to explain the underlvlvg methodology, This paper -
is oriented towards the practical applications of transpeortation

models vather than the techniques themselves.

TEANBPQRTATTON WSDQM

ustrate the underlving methodology of

Figures la and 1b 111
frangportation models.

the =zolution of

FIGURE la:
FIRST FEASIBLE SOLUTTON.
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Continuved ........ Page Two .....

Under "TOTAL SURPLUSES", the allocatable outputs of the sources are
ligted, Under "IOTAL DEFICIENCIES", the vequirements of the wvarious
destinations are given.

For simplicity, it has been assumed that the total capacities
available are equal to the total market demand. Obvicusly, this
need not have been the case. The matrix would them have been
balanced making use of dummy sources or destinations. The ringed
figures in Fig, la show the rvesult of an actual allocation
decision based on what George P. Dantzig calls the "Northwest
Corper Rule™, Starting in the £dp left hand corner of the matrix,
destination requirements are allocated to source capacities. The
nett result of this highly arbitrary decision is, as may be seen,
RZ51. This is the amount of money involved in distributing 21
units from the various sources to the various destinations,

FIGURE 1h:
OPTIMUM FEASTBLE SOLUTION,

e,
DESTINA~
TOTAL
, D1 D2 D3 D4 D5
lSOURCES ~—
: i
81 w10 ~20 | -5 9 ~10 o
82 ~2 -10 | -8 ~30 -6 4
[‘*’5
i s3 -l -20 Wi <10 | -4 o
@ & 0
[TOTAL 3 5 i 6 3 21
TOTAL COST = R150.

In fig. 1b, the optimum solution is shown. It may be seen that the
transport costs have been reduced from R251 to R150.

As mentioned in the introduction, it is not proposed to discuss the
linear programming technique used to arrive at the optimum solution.
Rather than this, the author proposed to tackle what is often a far
more difficult problem, namely the use of this technique in optimising
the profits of a rezl company.

APPLICATIONS IN THE CEMENT INDUSTRY:

In an industry such as the Cement Industry, where transport is a
major cost factor and huge tonnages must be moved through great
distances, transportation considerations become critical. The
two obviocus avenues of usage are :
a, & transportation model can be used as the major.
technigue in locating new factory sites and
sizing the factories.

b, A transportation model can be usad to contrel
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marketing of cement so -that distribu
profitable.

EXPANSTON OF PRODUCTION PACTLITIES

In order to illustrate the use of transportation models in the
decisions iovolved in the esupansion of production facilities,

it is probably best to start by enumerating the steps used in

overall expansion decisions. These are

o

- i. Forecast the market to a point where whatever
: £

Z. Execute transportation models on the projection
o without expanding the sources.

e the cutput of each of the sources and

&, Discount these esarndngs against cost of the
expansion,

5. ¢ Attempt to find an optimum size for the expansion,

o

FORECAST

To carry out an exercise of this mature, it is necessary

to attempt to lock intoe the future and obtain, as bast one
can, a bwenky year markef projection, This will form the
basis of the demands in the transportation model. Scrutiny
of the history of the cement market shows an untidy ex=
ponential curve as shown in Fig. 2.

=, FIGURE 2:

CEMENT SALES. /;
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Based on per capita cemeni consumption figures, a2 straight line fit

may be obtained which can then be projected into the future, as
shown in Fig. .3. ‘
°
FIGURE 3
PER CAPITA CONSUMPTIGH.
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Continuous projection of this line into the future is hazardous,
however, owing to the effect of saturation economics and hetevo-
geneous growth factors. As the demand for cement is increasing
very rapidly in this country at the moment, it is inevitable that
the machinery of saturation will eventually gpevate, Saturaltion
ecnnomics postulates that an exponentially increasing curve
eventually flattens and finally declines. In order to try to
take account of this in the South African economy, a study of
the per capita cement consumption and gross domestic products

of various other countries is made. These analyses have shown
that the turning point will occur around thirty years from now
in this country. It therefore appears to be fairly safe to
project the straight line for a further twenty years at least.
One complication which has occured, is the fact that actual

per capita consumption has broken through the two standard
deviation probability limits based on the straight line pro=
jection. This would indicate that this method is not reliable
enough for the purpose of accurate forecasting of the cement
market., TIn order to increase the accuracy of the method, it

is necessary to seek leading indicators.

The effects of various indicators such as the Gross National
Product, Gross Domestic Product, the Bank Rate ete., are
used to predict deviations of the per capita cement consumps
rion from the predicted straight lime. The use of multiple
regressions allows any number of these various factors to be
taken into account,

.
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Regarding hetevogeneous growth, the history of cement cone
sumption in an urban and a rural environment is shown on
Fig. 4.

FIGURE 4:
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In general, an increase in consumption in & rural area is
slow and seems to be led by the Sross Nationmal Product by
about two vears., On the other hatd, an urban pattern shows
fast growth which slows down from time te time as labour,
money and other constraints are reachad, If theser cons=
straints are ook taken into account in forecasting, however,
the resultant Transportation models may givesindifferent
results. T

TRANSPORTATION MODEL

The demsnds from a large number of stations and sidings
are fed into the transporvtation model, These demands
obviously reflect a projecticn of. the future which may
either be based on a projection for each station at a
constant, country-wide percentage growth or on districts,
using au heterogeneous growth. In practice, it is found
that the use of both alternatives is advisable,

0f course, any necessary ¢
One of these is the fact that certain customers may regquirxe
deliveries from specific factoy

The output from the transportation model is voluminous
and may contain mistakes. The end results are almost
meaningless unless one pauses and leavens the computation
with a little skepticism and cvoss checking.

[
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Having established that the basic ‘muu? data is corvect, it can be
n e

used for expansion caleulations. Caplital expenditure estimates
for various capacity Increases are now veguived and on successive

runs, the comstraints of each scurce or factory are increased, and
by subtracting the earnings from the first or unexpanded vun, a
set of wvear by vear earnings is obtained for the varlous expansions
congideread,

again, when it is ascertained that one set of earnings is
higher than another, it is necessary to pause and attempt to
ascertain why this is so, Blind acceptance of computer output
has been the downfall of many a planner. A further point that
hould be borme in mind is that 1t is wise fo use move than one
forecasting method when determining demands. Expressed in
velativelv simple terms, the method suggested above appears as
follows ¢ -

- d) - (M, - 5 per)

L

. ~ .
! E.w{iﬁz - ) - 2 PuM,
L

favers

¥, are the Marginal Incomes on the unexpanded factories obtained
by a succession of transportation models.

are a3 above but with one of the sources expanded.
F are the additional fixed costs incurre

M, is the Capital cost of the Expausion

The optimum expansion decision will be given when the above
expression is at maximum,

The method briefly descr ibeu above is equally applicable to
the building of a new factory at a new location or to expanding
an existing factory,

& difficnlt factor which arises is the determination of the size
“‘@9?%?0@ When the location, { or factory for expausion
=1 decided upon, the effects of variaﬁioms in size should

wlised. A moment's consideration will show that there are
wea&nws&es involved - mainly because Gf the enormous sige
caleulation. & valeulation of this size could easily
incory siong 1 each step is unot subjected to

cisions
yveiz., It should alse be borupe in mind that expan-
previously vegarvded as uneconimical would ilmpreove i1f
n size « ouce azgain a certaln amount of logical analysis
ults obtained is NeCessary.

/ 7
-
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Finally, it is vitally necessary, however distasteful it may be,
to audit the results once & decision has been taken to go ahead.

The estimates Whiab have been made in the process of planning

are disproved to a greater or lesser extent by auditing the actual
results obtained after the emecution of the plan. Obviously &
corporate planner can only increase his efficiency if he measure
hig plansg against veald ty aud shtemps to explain the variances.

The information so obtained will be invaluable in increasing the

ralizbilivy of planning technigues.

TRANSPORTA iﬁﬁ MODELS IN MARERETING -

Obvicusly, & Cransporiation model may be executed using present
capacities es) and markets (demands).

Let us assume that the vesults of such a transporvtation model,
when compared with actual sales distribution costs, show a

large variance and therefore indicate inefficlent distribution.
It would be naive to imagine that producing these results and
g

imply showing them to those people concerned with distribution
is ali that will be required., Once rvesults are obtained, the
first requivement would be to see whether there are reasons

for distributing cement in a pazticu}dr manney, Obviously,
customer preﬁaranceg will play a part here. It is inpherent

in the resulis obtained from unsing & transportation model that,
in certain sreas, customers will be sup'iigﬁ from one factory

in June and anmtﬂer in July. Where that customer is erecting

a large structure, a change in cement colour could be disastrous.
As the colour of cement definitely varies from factory to
factory, it will be necessavy to supply this customer from

a single source,

o

A further constraint is that fact that a cuego er may prefer
to be supplied from an area with the shortest delivery
distance in order Lo ensure z continuous supply of trucks,
rather than visk delays due to the effect of truck bunching
which takes place over longer distances, The shertest
delivery distance may pnot necessarily be the most economical
traffic distance,

5

In cases like those describsd zbove, these factors should be
build inte the model as constraints

Normally a formidable list of misdirected
by comparing the transportation model vesuy
distribution figures. Often these may be red
latively swall number of destinatiens. T d
reduces the work considerably as each case can be examine
on its merits,

It is desirable to dintrodoce a “di
the budgetting sy tvm so that cons
to reduce it.

tribution variance”™ into
ructive plans may be nmade
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GENERAL REMARKS REGARDING OPERATIONG RESEARCH :

It will have been noticed that the authoyr, in discussing
transportation models has refrained from comparing techniques
or suggesting any modifications to existing techniqgues.

This whole paper has been confined to a use of a known
technique. It is the author's belief that the recognition
of Fields of application, the creaticn of realistic wodels
and the integration of results into a corporate picture is
far more important than the investigation of the nature of
the technique.

An analogy with the medical profession may not be ocut of place.
Imagine a doctor in general practice who comes across a
patient suffering from s new disease. 8Should the doctor
immediately commence research on this disease at the expense
of the other patients or sheuld be hand this case over to

a specialist?  Although many exponents of operations
research insist that once a technique has been discovered
and put into practice, its further development, and in-
vestigation of its applications, fall outside of the scope
of operations research.,. On the other hand, if it is
required to secure acceptance of the field, the author

feels that a great deal more attention should be given

to the application of the techniques as against their
invention or discovery,



