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ABSTRACT 

This study analyzed the extent of utiliza ion of formal subjective and 

and quanti ai:l. ve methods o"Z Forecasting . The s udy also ex lored the 

reasons behind the use of various forecasting me hods surveyed, the 

problems encoun ered i applying the and the situa ions · which 

forecas~ing is needed most . Also explored were the time horizon i 

w c he various methods are app ied and their leve o ... familiar1 ty 

among he respondents (firms ) . 

The motiva_ion of the study was the fact that the long-run success 

1 · ke the one tha is currently experienced in Kenya, depends entirely 

on how well managemen is able to forecast the future events hat wi 1 

affec its operations and there};>y make strategic plans and decisions to 

counter them wel in advance . The study was a survey of large manufacturing 

:irms based in Nairobi . The required data was collected using a semi-. 
s ructured ques ionnaire and analyzed and presented using frequency 

tables and proportions or percentages . 

I was found from the study that in the overall, subjective methods 

of Forecasting are very familiar and used more regularly than guant.i ati ve 

ones. Of all the methods included in the survey, customer expectations 

was indica ed as _he roes comrnor.l usee, while Box-Jenki. s was · nd · ca ed 

as the east fami iar a d least sed. 

Wit respect to forecasting time horizon for the methods used by 

the firms , customer expec a tions and sales force composite are used 

more for shor and medium- terms, while jury of execu ives opinion is 

used more for medium term . Moving ave rages and trend- ine projection/ 

analysis is used most for medium- erm and very less for short-term . 
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Co cern1ng the reasons for us ' ng .e varia s me- .ods surveyed, 

mos -irms · nd ca ed tha they use them mainly because hey are easy to 

understand and less cost y in deve opment and application. The leas 

imporran reasons were detailed anal ysis and enhancernen of team spirit. 

For t:he prob l ems encountered in applying tne methods used, rapid 

and ionconsisten environmental changes was mentioned as the most 

serious, fo:lowed by inaccuracy of the methods. Difficulty in 

unders anding and expensiveness in developmen~ were cited as the leas~ 

serious problems . 

The -indings also indicate that production planning is the decision 

making s~~uation that requires forecas ing most . Sales analysis and 

materia:s resource requirements planning are other heavy users of 

forecast ing , while logis ics p arming was indicated as the leas user 

of forecasting . 

On the basis of the findings of the study, it was reconunended that 

the departments of managemen science in every institution take active 

role in enlightening the public about the existence and importance of 

us1ng quantitative methods of forecasting in combination with the 

subjective ones . 
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CHAPTER 1 

INTRODUCTION 

1. Bac kgr ound to the S t udy 

As a resul1: of trade ibera · zation al over the world oday, especially 

· .. he developing coun1:ries, the env · ronment in wh ::::- :rganizations 

{profi or non-profi making ) operate is increasingly becoming 

'- rb l en , hostile and complex . This is because the Phenomenon causes 

va!:"ious fundamen .. a changes- social, po itical and economic- which occur 

~c.t · uo1s 'anc s:~ ~ta~eo sly, making bus·ness life o be one of 

s rviva of the f . ttes1:. In such a environmen1:, ne~ technology is 

:rea:on1:ly being developed, government activity at a 1 levels keep 

i: ompeti tion in a areas is increasingly becoming stiff, 

ir ·- _ one. . -rade (globalization) is stepping up in almost al 

indus ries, socia he p and service agencies are increasingly being 

created and customer needs are changing al the time . These changes are 

qui e uncertain as they occur, are of varying magnit:ude and may lead to 

the col apse of an organization if effective corrective action is not 

taken well in advance . This means that the long-run success and survival 

a: any organiza ion depends entirely on how well management is able to 

predic -he future events hat will a"'fect i s operations and hence make 

sound s rategic plans and decisions to counter them . 

In order o achieve effective strategic planning and decision 

making, the most critical activities to any organization, organizations 

must, therefore, use ope·rations research/managemen science (OR/MS ) 

1 



ec . ques. _his s because OR/MS echn1ques ge era e several 

a ... er ative outcomes w 1c a1d organ · zat_ons i mak ng sound, ra 1ona 

and objective plans and decisions tha wiL enable hem o take advantage 

c: emerging oppor uni...ies by using heir scarce resources effec ... ively a d 

e.::icl.ently. 

One of the OR/MS echniques that: is cu!'ren ly considered as the most 

e::ec ive in aiding planning and decisio making and, therefore, reduce 

r:· e adverse e!'fec::s of a turbulent, hos1:ile and uncer ai e irorunen is 

:orecasting . As pointed out by Makridakis ( 1981 l :-

" ...... the forecastli.ng industry is flourishing and high 

i.n teres t is ~ ta.; nee &S s.b.ow:1 by recent books a..'le! a .rti cles 

published , the number of people attending conferences and the 

opportuni t~es for consul ti.nq in business and government ." 

A recent literature analysis of the use of OR/MS too s in. 

s rategicplanning by Clark (1992) showed that ou of 766 abstracts/papers 

o OR/MS too s in journa s, forecasting is the most frequent with 320 

papers followed by Decision Supper Systems with 19 papers . In this same 

a alysis, forecasting was found to be the most frequently used tool i 

every functional area in al the industries surveyed . The same analysis 

found the number of publications on forecasting from 1980 to 1990 to be 

.igher than any o:.her OR/MS technique, which confirms Makridakis (1 98 ) 

a!'gume!!t . Th..:.s c ea!'l demons1:rates that ::he opera::· ons and strategies 

o: an organizat · o. are absolutely dependent on forecas-ing . 

Forecast· ng means oolr.ing into the future basing on the exist~ng 

si uation . It is an OR/MS technique of translating past experiences/data 

in o prediction of things to come. I tries to evaluate the magnitude and 

signifi~ance of forces that wil l affect future operating conditions in 

an organization . 
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Forecasting is indispensable, cen ra and a l.Inport.an prerequisi e 

t o an~· form o p ann g a d dec · s1o making. o gh · may oe d1fflcul , 

poor or unre iab e, it is crucia l a dine · tab e asp a s and decisions 

canno be made · n total ignorance o ~ wha is likely t:o appen i . ne 

e iron:nent . For example , o reac a dec · sion on whe her or no~ tc build 

a fac ory, forecas s concerning fu re demand, technologica:. innova 10 , 

cos s, compe itors plans, labour, expected returns, legisla-cio and many 

o her fac ors are needed . I""' he forecas s are good, the 

be built, otherw se i will no~ . This means ha 

forecast · ng are inseparable . 

the f act.ory w · 11 

investme. and 

A ciear demonst:rat1on of t:he 1mport:ance o:: forecasting s the daily 

wea'-her forecasts undertaken by Meterological departments al over the 

world . Weather forecasts are very vital to farmers, businesses and even 

indi victuals as they use them in p l anning their ac i vi ties . This is why 

every radio and TV station in the world broadcats weather forecasts almos ... 

every hour . 

Barron and Target (1 988 } content that the rewards of good 

forecasting are ex remely high a..'1d the penal ties for bad forecasting or 

for no forecasting at all are greater than ever. 

It i s evident , therefore, that poor forecasting or lack of i 

results in missed opportunities and considerable opportunity cos 

because managers will not be able to identify and capitalize on emerg i ng 

opportunities . It also l eads to con inued repeat of past mistakes and poor 

p anning leading to inefficient operations and costs associated with 

attempts to compensate for inappropriate actions or failure to act, among 

..other i ssues . Ef~cti ve forecast i ng solves these problems. 

From all the aforesaid, it is clear that organizations must apply 

the OR/MS technique of forecasting so as to plan effectively . The message 
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t o managements of organ· zations, therefore, · s tha ey must stay anead 

o f c. a ges, tha 1s, antJ.cJ.pate nev..· actions ha i er al and especia ly 

others, before being forced, while there is st · 11 time, o exercise choice 

about how and wha time to influence , shape and/or redirect the events 

themselves . This they must do if t eir orga .i zations are o survive and 

o hers, before being forced, wh "le there is still time, co exercise choice 

about how and wha ime o inf uence , shape and/or redirect the events 

themselves . This they rnus do if their organizations are co survive and 

succeed especial y in a urbu ent environmen . 

Whereas there are several methods of forecasting that have been 

introduced, accepted as reducing .envi ro!'..me_l"l_al nncer -"';,..., __ie.= a.11d =.re !:"!~''"" 

taught in uni versicies and colleges a ll over the world, little 1s known 

about their application in the industry, yet planning depends on 

forecasting . Although i is very important in managing and controlling 

the effects of a complex environment , forecasting and other OR/MS 

techniques in general have not been widely applied, not applied at all 
• 

or poorly applied in the developing countries as i the developed 

(Western ) ones, according to Gass (1991 ) . This is likely to be the case 

as organizations in developing countries face problems that emanate from 

poor planning and decision making. 

In reference to Kenya, a developing country, recen s udies 

conducted in some of her organizations confi!1Il the above argument . In h.:.s 

s udy, Chepkoit (1992 ) found -dla~.. the prob em of commodity shortages i 

Kenya Na iona Trading Corporatio depots is due to lacY. of statist · cal 

or informed judgemental forecasting method . Murage (1992 ) found that the 

Thomas Barnado Children's Home for the Needy and other similar homes do 

not forecast the donations they receive and hence faced cash flow planning 

problems. Ira yah (1993) -also found tha the ack of effective planning 

and hence the long queues in the University of Nairobi clinics is due to 
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lac: o: a :orecas .. ng oo . 

In aod1 t o to the f · nd1ngs o · the above s~:udies, there are other 

indicators of poor forecas ing or lack o: i i the country and hence poor 

plan. g a d dec1s · o a~ ng. For exam. le, i~ · s commo. know edge t a:: 

elec\:r · city .:.s currentl in shor supply despi -ce he cons ructio of more 

powergenerating s-ca~_ions from t me to ime, a si ua ion tha has led to 

power rationing by the Kenya Power and Lighting Company Limited every year 

s.:. .ce 1992 t Da · y a- · o , ?hursday, June 995 and Sunday a io , Ju 

17, _ 995 ) . Water and other ser ices are not adequa ely provided b the 

CltyCounci of airobi o the ci y residents yet it is its duty to do so . 

Also, s udents in a 1 Kenyan state universities are wel in excess of the 

facilit:ies ava·lab e . 

The co lapse of Trade Bank (The Standard, Monday, April 19, 993 ) , 

and many other banks in 1993 , the closure of several textile and garrnen 

manufacturing firms and he remaining operating at low capaci ies (Da · ' y 

Nation, Thursday, June 1, 1995) and the serious liquidi y problems faced 
• 

by Trans-Nat ional Bank and Sanyo Armco in 1993 (Business Week1 Da · ly 

National, Tuesday, ovember 23, 1993), the frequent shortages of seed 

maize and medicine in Hospitals · n the country , the virtual collapse of 

the Cotton Board of Kenya and Kenya Film Corporation as well as newspapers 

and magazines remaining unsold each day are also attributed to poor or 

no forecasting . 

1.2 Statement of the Problem 

All of the problems highligted above and many others seriously affect 

Kenya'-s economic performance and have occurred at a time when the business 

environment in the country changed from one that was relatively stable 

to one that has become increasingly turbulent and complex due to trade 

liberalization in the country in 1993 . In this new, complex environment, 
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:orecas-c ng 1.s now needed mucr. more than before . 

Giver: -:ha:. t:he factors tha~ :r.:.ndered the a;::>p:..icatlon of forecas-lng 

methods .:. ;:be pas-, such as u..-.ava.::.labili t. of ski .: ed ma npower .:ron 

un1vers · ::ies and col eges across r.he world and compu er softwar~ wi;id. 

::an perforrr: .:..arge, complex anc -:edious ca lcu ar.ions, are no lo. ge:::- a 

problem, i r. is, ::nerefore, expec::ec t.hat: the several recommendec mer.hocis 

already a ai able are now w1.de:!.:; applied so that the problem may be ~at 

r.hey are not: used effectively . Bur. is this the case? 

This s::udy a._temp s to answer this ques~lo:: . I sets ou~ tc !1.nd 

r:he curren: s-:a:e o: ;:he apJ:l~car.ion and prac::i::e o: fo!"ecas_ir!c; ir:. .:..arg'= 

Kenyan manu:!:acr.ur.1ng firms . 

LaYge manufac-urfng f_:rms are expected to be using forecas-.:1.ng 

mos:, espec1a:ly now, because they are the mos:: h.:.t by the effects of :he 

!ecen:. trade .:..ibe:ralizatl.on ir: ::he country . Firstly , they face sr.:""f 

~ompe i tion :rom impor ed goods w ich have bee . .:ncreasing . Seconcly, 

;:hey encoun::er fore1gn exchange uncertaint1.es and local currency va:.ue 

:luc-cuar:r.ions, bcr.h of wh.:.c:. affect. thelr opera: ions, especia.i ly 

1mportat:on o"f ra\-; materials . Thirdly and most importaP.tly, :he se--tlng 

c::: o;::>ening up o: reg.:.onal m2rke:s s ·ch as Comma. HarkeL :or Easterr. a:1cl 

Sou.:he:::-r. J:. .. f:::::ica CSMES..n .. ,, Southe:::::r: f1.frica Developmen': Communi LY (Sll.DC , 

East A:r~can Co-ope:::::atlon (EAC and othe::::: pref:ren:ial trade areas 

! PTAs 1 pres en:: great challenge to hem . As "chey a "" e engaged :_r, ex:i,)o::-t 

trade, the~ .. wi · l need to know mt:cr. about the behavior and s:::.ze of these 

market as wel_ as 'Che opport.uni:ies and th:::::eats they are likely to present 

before enterir.g i~to them . Nex':, some of ~hese firms manu:acr.ure 

perlshab· e ::ommod:t1es that require quick disposal and therefore need 

accurate demand fcrecasts so as to avoid wastage. These firms also need 

forecasting most so as to avoid ever-and unde.r produc ion, unneccesa:::-y 

plant. expansion, huge stock ho d.:.ng cost s as ·well as losing markeL to 
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~ .e:.:- ::ornpe- i t:ors. Tne~· a~ so have eno g resources to t._re forecasting 

expen:s and/ o _ estab- sh 1:neir own forecas~ing systems . F~sc, wnolesa e= 

and re:.c:ti: business cons:.:. tute their market:s . 

For :.hese reasor..s, -: ere is therefore a need to ma e= ":nese= firmE 

aware o~ :he exis ~ng fcrecast1ng me:hods, if they a:e no- using o: 

a_ready aware o: , ana hov.: t:o use them e::fect:i vely so as to improve the1r 

s ra:eg1c plann1.ng and decision - making. Th2.s is why arge= manufactur.:.ng 

f1rms were chosen for the s udy . 

1.3 Obj ectives of the Study 

(il ';'o find out: ~he most conimonly use· forecast1ng meL.hod s 1 ~r. .!.arge 

,anuf a::t:· rl g f1rms in Kenya . 

( · · To !ind out -he si :uations in wh.:.cr. forecasting is used most: . 

(.~i: l To find out: t:he reasons behind t:he use of the forecas~:.ng methods 

1r: practice . 

(:. v . c ~ der. t:l. fy 1:he problems encou. ter ed when us :.ng fore cas t:.:.ng 

me:hods . 

1. 4 Importance of the Study 

T~e ou:~ome of the study ·,.,ril2. greatly hel? manufactur:.r.r; f:.:::-ms and other 

organ.:.zatl.ons to know the= existing forecasting methods, the si tuat1ons 

i wh1cr ':he_ are best: a. plied and how t:o select an appropriate me~:hod (s l 

so as t achieve e::ect:ive planning and decision making anc hence reduce 

the ad·..re:::-se ef fec:.s o: a turbulent: env .:.ronrnen;: . 

Tne f 1ndings of the study v.•ill also enable uni ve:si t :.es and other 

cent.res of training for forecasting to knoih the most commonly used methods 

so t.ha they place more emphasis on how these methods ca be ef:ectively 

useo -.:o ;..m:prove plann:.ng and other forms of decisior.-maki:1g . 
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Forecasting consul ants wi 1 a so benef · very m c :ro he :1nd ngs of 

:ne s · dy . They w~ be able o k ow the ro ems faced y : · rms- . 

app ying forecasting methods, if they do, so as to improve the·r 

consulting ser ices . 

The findings of the study wil l a s o be very useful to OR/MS 

researchers as they will be able to ide i fy the i ssues o be addressed 

whe developing new forecasting met: ods and how to mod · fy the exist ing 

ones so as to achieve high degree of forecast accuracy . 

1. 5 Overview of the Study Report 

.&:~ -·- -l.- -- ---
"'"' .L lit e .......... a..t"' '-"="" ~ . 

foregoing introductory chapter discussed .... he background to the study, the 

statement of the problem, the objectives of the study and its importance. 

Ch?pter two provides a revi ew of the literature ha · s relevan to the 

study . The issues considered in this chapter are the need for forecasting, 

forecasting application situations, review of forecasting methods, 

e::ecti ve forecasting, efficiency of forecast · ng, and some studies o 

:orecasting application and practice . 

The third chapter discusses the research methodology used in the 

study . In this chapter , the population of the study, the sample and 

sampling design, the data collection method and the data analys is 

techniques are covered . 

The fo ·rth chapter covers data analysis and presentation of t.he 

research findings . I also discusses the findings of the st1 dy , w __ ile the 

fi al chapter, five, wh · ch is a conclusion , covers the summary of the 

findin gs , recommengations, limitations of the study and sugges tions for 

further res earch. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 The Need f or Forecasting 

he need for forecasting ar 
0 

ses fro he fac tha organiza ions operata 

nan env rorunen that is surrounded b_ uncertain y, bot interna ly and 

especJ.a l y externally, so tha the greater the arnoun of uncertainty, he 

ore d 0 f: cult i r. becomes for the organ ° za ions to formulate p ans t a 

wi _ produce desired resu s . Organ · za ions mus , herefore, develop 

me ods of pred · c ing future outcomes, espec 
0 

ally in uncertain 

e v · ronments. Such methods include the use of forecasting techniques 

w· 0 ch provide he organ · zatJ.ons with good forecast:s . Good forecasts: 

il provide decision makers with an improved pic ure of probable future 

events and hence be able to plan accordingl y, thereby reducing some 

of the future uncertainties and avoid be 
0 

ng caugh unawares. 

ii l enab e organizations to study and analyze its past records/data and 

policies . This anc.lysis will reveal good s. d bad courses aken by 

management and hence provide a basis for avoi ding the same mistakes 

in the future. 

i ii} ena le. orgar.izati::>. s to formulate st=ateg · es that wil .... help them 

take advan~age of future opportunities and avoici t:hreats at the 

ear ies _ime possj_ble so as ~o gain compet · ti ve advantage. 

iv} enable organizatio s to alloca e their scarce resources effectively 

nd efficiently and hence avoid unnecessary wastage and costs. 

v) enable managements to l0ok at all the outside factors affecting 

their organizations, including r emote possibilities and therefore 

be aware of en ironmental change s . 

9 



Se eral scho ars have emphasized t: .e · porta ce o: forecas ~ng . 

Hamburg (1983 ) poin s ou tha : 

"~ciaiona in Private and Public Sector enterprises depend on 

perceptions of future outcomes that will a£fect the benefits and 

coats of poss~le courses of action . Not only must managers 

forecast these outcomes , but also they must plan and thinlc 

through the nature of activities . Clearly , managerial planning 

and deci sion making are inseparable from forecasting ." 

Wit the establ . shmem: of more and more organizations, competition 

:or myriad oppor unities become increasing s i ff . Unde= such 

circumstances, orga izations will succeed onl_ t:o he exten t:o which 

hey are led by managements which have vision to see these opportunities 

ana t:neir ao~l~t:y t:o st:rat:eg~cally pos~t~on their organizations to 

harvestthem . Harper (199 ) assertsthat:-

"Without vision, executives will continue to be hopel.essly 

caught in a perpetual quicksand type of existence and they will 

be seal.ing their company ' s fate if they assume that what worked 

well today will work wel.l tomorrow" . 

Harper argues that managers who con inue their perspective of trying t? 

improve today's results rather than cultivating tomorrow ' s 

opportunities, are accelerating their company's demise. 

Dilworth (1983 ) warns tha even if it is a fac th3t: we do no kno 

exactly what will happen or occur in the future, it is no excuse for making 

decisions in total ignorance . Hanke and Rei tsch (1992 ) argue that those 

organizations which cannot reac quickly to changing conditions and tha 

cannot foresee the future with any degree of accuracy are doomed o 

ex inction . This calls for continuous environmental scanning and 

moni taring so as · o be aware of emerging opportunities and threats and 

to dea wit}) them at the earliest time possible. 

In heir study entitled, "-Anticipating the future " , -Wajeratne 

and Harris (1987) concluded that bankr:uptcies and liquidity crises show 

that to forestall troubl~ , it is necessary for an enterprise to p an and 

arrange adequate cash flow forecasts . Gaither (1983 ) , while stressing the 

importance of forecasting, poin s out that:-

10 



"When Marut.qers plan , they determine in the present what courses 

their orga.n.1.zati.ons wi.1 1 take i n the future . The first step J..n 

p l anning is , therefore , forecasting or esti.matJ.nq the future 

demand for products and aemcea and the resources neceaaary to 

produce these output.&." 

Cohe (1987 ) poin sou._ a forecas ing e a es a organ · za o 

o es ab is n a marke ing plan more accurate goals and objectives and 

he stra egies and tactics for reaching hese objec ives, and therefore 

s cceeding under circumstances of poor forecast · ng would be a matter of 

ck . On his part, Leon ief (1964) argues that, no matter how well a 

company schedules i s internal opera ions, i t:s p ans will collapse if 

i ts sales forecasts are seriously i error . 

Fro al the afforesaid , it is clear that forecasting is an exercise 

and survive , especially in a turbul'E!nt environmem: , as it is central and 

prerequ · s · te to any meaningful form of planning and decision making . 

2 . 2 Forecasting Application Si tuati"ons 

Forecasting is an area of interes tha cuts across all professions and 

s, therefore, required throughout all the major sections of an 

organization and a al levels of p anning and dec· sion- making . I is used 

both formally and informally by all organizations (profit or non- profit 

making , small or large , public or private) , and even by indi victuals, 

because they must plan to meet the conditions of the future for which they 

have imperfec knowledge . Briefly , the principal planning and decision 

-making areas/situations L whic. foreca sting is needed most , e spec· ally 

in the man facturing sector are : -

(i ) Finance and accounting; to determine fu ure cas flows , investment 

project selections, and other future financial requirements and 

commitments; 

(ii) Marketing ; to de t ermi ne and/ or antici pat e the likely vol ume s o f 

sales (s ale s analysis ) and demand fo r produc t s, marke t s hare an d 

prices so as to plan promotional e ffo r t s; 
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L · ·) Person e ; to determ1.ne the number of employees and rai ing 

needs requ · red 1.n fut:ure; 

I· v) Produc ion ; to determine the volumes a d m1x of produc demand 

a a he ce effectl. ve y p a for proauctl.o schedu es and 

inventories, materials requirements, l abour scheduling, 

rna · ntenance requirements, facility layou , loca ion, ransport , 

distrib tio scheduling and plan capacity; 

( l Inventory control ; to determine stock holding levels , warehouse 

expans1.on , the quantity of raw materi a l s to order and the time 

of orde!:'ing ; 

(iv) Purchas · ng; to determine the lead t:ime for purchasing, monitor 

supplier 's and competitor 's moves , take advantage of discounts 

from bulk buying and negotiate forward contracts for buying raw 

materia s ; and 

( · 'ii) Research and Deve l opmen t (R&D) ; to predict technologica~, 

social , political and economic conditions of the future as well 

as the effects of developing a new product . 

In the servi'ce industry , forecasting also helps managers in their 

decision - making process . To achieve success in their operations , 

managers in the travel and tourism indus ry need seasonal forecasts of 

demand; univers i ty administrators need forecasts of studen enro l ment 

so as t:o ensure that faci i ies are adequate; city pl anners need forecasts 

of population trends to plan highways, mass transit systems, housing and 

other social amenities; restaurants need forecas sin order to be able 

to p an for food purchases; hospitals and health clinics need seasona l 

and average daily forecasts of diseases and patients in order to plan for 

drug purchases and job schedules. (Evans et al, 1987 ) . 
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2.3 A Revi ew of Forecasti ng Met hods 

T i s section re iews various me hods of forecast:i g. briefly d1sc sses 

he history of forecasting, the process of forecast:ing and class · ficatior: 

of various forecas ing methods. I should be no-ed ha each individual 

me hod is not described here and, herefore, -he reader is advised o 

consul relevant text books . 

,.3.1. J> ~rief Hi story of Forecasti ng 

The development of forecasting mode s has been over a l ong perioa o f 

t i me . For ins .ance, P. Fermat (1601-1665 ) and B. Pascal (1623-1662 } 

gambling problems . The probabi ity theory that: is used for forecasting 

pr esent y was proposed i. 1933 by A. Kolmogoro . However, many of the 

-O~ecasting me hods used today, such as regression analysis procedures, 

were developed in t:he 2Q tt Century . 

In the mid 1950s, the exponential smoothing methods were devel oped 

by a number of researchers led by Robert G. Brown . This method was first 

used b y the military before being applied in the business world. As 

_orecasting received more and more attention as one way of reducing 

uncertainties, new me hods continued to be developed . Jul ius Shi skin 

(1 957 , 1961 ) developed the census I package and engineered the 

devel opment of decomposition methods whic gainec sign.:.!ican_ int iti ve 

appea l to practitioners. 

The problems posed by the forecasting methods developed ; n the 1950s 

i nspired researchers in he field of forecasting to look for more reliable 

methods . In 1976, prof~ssors George Box and Gwilym Jenkins maQ~ed to 

develop the Box-Jenkins methodology which provides a s ystematic 

procedure for the analysis of time series tha is suf ficiently general 

to handle virtually all empirically observed time- series data patterns . 
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The 1960s and 970s also sa the deve opme of t:echnolog · cal forecast: .:.ng 

e . ods w· the ~ross-J.mpact rna rices method com ' ng · use in early 

.980s . With the real ' zation that forecasts are of no use unless applied 

.o! plann · ng and deci s io mak · ng and tha quanti a tJ.ve techniques assume 

cons ancy in the pattern and rela ionships of da a over time w ich 

ay no always be t:rue, judgemen a l (subJ ective } me hods of forecast:J.ng 

were developed and were · use from as early as 980s . 

. he De phi method is one such judgementa l or subj ect ive method. 

J dgemen al forecasting · s greatly usefu in changing circumstances . 

More and more soph · stica ed forecas ing me hods such as Parzens 

P. .. RnPJ.fA ~.vd<:: ls , Kalrr.c.r. Fi::.t.<::rs , and others continued to be deve.ioped . 

vJ: · several inconsistencies and problems inherent in the curren methods 

(see Yego , 1995 for some of these inconsistencies } and as environmental 

co pl ex · ties continue o increase , new forecasting methods w · 1 

com:inually be developed or existing ones modified from time to time to 

mee these chal l enges . 

Though quantitative methods of forecasting offer more benefits t:han 

judgemental methods - such as obj ecti vi ty , high level of accuracy and 

generation of better alternative courses of action- they do not provide 

decisions . In this case, human judgement is required. It is for this 

reason that the modern trend has bee to use a combination of quantitative 

a~d j dgementa methods in order t:o benefit: from t:he advantages of 

botr . ( C erne , 1989 ; Armstrong, 1989} . 

2 . 3 . 2 The Process of Forecasting 

The development_ o ..to.r.e.cas.ting method involves several steps.that form 

a process. Dennis and Dennis (1 991) suggest that the forecas ting process 

begins when the need to obtain a forecast is iden ified a the appropriate 

managerial level . This involves analyzing al l the decisions that will 
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Fi2Ufe 1 The Process ofForecasting 

IDENTJF). NEED/ PURPOSE 
OFTI:IE FORECAST 

EXAMINE OAf A 
PATIERN 

CHOOSE FORECASTING TEOINIQUES 

FOREC~TPASf PERIODS 

NO ~=-"" FORECASTFtiTURE PERIODS AND 
USE RESULTS IN DEOSIONMAKING 

FROM TIME TO TIME CHECK 
ACCURACY OF FORECAST 

EXAMINE DATA PAITERNS USING 
UPDATID HISI'ORICAL VALUES 

SOURCE: Adapted from Hanke and Reistsch. Business Forecasting, 4th Edition, Allyn and Bacon, 1992. 
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e affected y t e forecas so as o de errr.ine what he fo~ecas is 

~equ red to ao . Th1.s w · genera ly gover e amoun of resources that 

ca be j s f · ed for deve oping and maintain1.ng the forecast~ng method . 

The second step · n the forecasting process is the determina ion of 

dle :ime period over w· 1.ci: r.ne forecas 1 be made. Tn s is because some 

et:.hods work be er i the short-term, o hers i the medium- term and 

""' hers are bes su ed for long-range applications. 

The nex s eps are summarized by Hanke and Rei tsc ( 1992 as: 

• Data col ection 

· Ja a reduction bye iminating irrelevant data 

· Mode building . T is involves fitting he co lee ed and refined data 

1.n o a forecas ing mode that is appropriate in terms of minimizing 

:orecas ing errors. 

· Model ex rapo_a ion (actual forecasting ) . This refers to checking the 

accuracy of the process . In this step forecasting errors are then 

observed and summarized in some way . 

The forecasting process is , therefore, iterative for some steps as shown 

r: Fig . 1 above . 

2 . 3 . 3 Classification of Forecasting Methods 

here are several ways in which forecasting methods can be class · fied . 

For instance, they can be classified as short-term or long-term methods. 

Short-term methods are those used to forecast for a short time period, 

usually between one mont and one year while long-term methods are those 

used to forecast the general course of an organization for the ong run, 

usually for a period of more than one year . Forecasting methods can a so 

be classified as micro or macro . Micro methods are those that require 

small, specific details and are used to make forecasts for individual 

organizations , while macro methods are those that require l a rge, general 
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Figure 2: Classification of Forecasung Methods 

Jury ofExecutives Opinion 

Delphi Method 

~ketilesearch 

attern: 
Relevance Tree Method 

Fururistics 

Customer Expectations 

Subjective Probability 
Assessments 

Morphological Research 

FORECASTING METHOD 

TIME SERIES 

Simple Moving Average 

Exponential SmOOthing Econometric Models 

Trend Line Projection 
Input/Output Models 

Decomposition 

Leading Indicators 
Box-Jenkins 

I Autocorrelation 

I Parzens ARARMA Models 

AEP Filtering 

Kalman Filters 

Lewandowsk:is' FORSYS 

Multivariate Methods 

Life Cycle Analysis 
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of da-ca for forecas .. ing he genera_ s · -cua ... · o .s o: a cou t!"~ s c 

as. a .. · a na_ econo ic growth and deve opme , po_ ca events, soc · al 

a : -::.1 ~ des/ c anges and so o . 

Ana her classi:ica ion of forecas~ing methoas ~s in ~erms of 

g a _-a i ve, ~ech.o og ca and quan · ca-ive na ure . all. at · ve ana 

:ec· o ogica methods are used in predicting the en ironme and 

_ecnnology over a ong period of t me. They require · magina ion combined 

·,1 ·. 1nd1 v · dual ~.a ent, knowledge, foresight and informed judgemenL. 

,..Jc. .... ... ta-ive forecas ing me~hods are used wnen hist.oncal data are acking 

s· ch as when ex~erna ~actors p ay a s1gn~f cant. role, otherw se 

qua t i t:ati ve methods are used . Fig. 2 above surnmar · zes the classifica~io .. 

o: f orecas~1ng methods into qua · tative and quantitative . 

Other forecas ing methods include (i ) Probabili y Distribu ion 

wr.1c provides expected va ues ~o t:he decisio . makers to use as their bes 

g esses for critica nurnerica values i planning for the uncer-ai 

ure; ( ii ) Decisi o Theory which is done via a tree diagram and is 

used to help decision maker visualize a complex situation and hence make 

ra: ional decisions as well as enab ing the decision makers to see the 

·:a.: · ous choices a\iailab e, to identif} those uncertainties beyond -che 

organization ' s control and to explicitly determine the probabi ities of 

f ture events ; ( · ii ) Bayes Theorem which is designed to revise 

preliminary probab · li ties on the basis of sma 1 evidence and is used to 

oetermine the estimates of the probabilities of unknown future events and 

the modify them a..,ter collecting sample evidence; (iv ) The Markov Chain 

1s ribution, (v ) Simulation, (vi ) Discriminan~ Analysis and (vii ) 

Percentage-of-Sa es Method , among others . 

2. 4 Effective Forecas!:ing 

"P.s indicated earlier, forecasting plays a crucial role in the planning 
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a d decision aking processes in a orga iza 10 . I is from forecas s 

i: ha planning and decision-making are made. Good forecas s resul i the 

preparation of sound plans and decis ons which then i mprove the 

performance and growth of the organiza ion . Successfu planning and 

dec sio making , therefore , demands tha forecasts be accurate. However, 

as the future is quite complex and full of uncer ain ies , absolu e of 

'orecas ing accuracy can never be achieved . Ne ertheless, a fair degree 

o: forecas ing accuracy can be achieved if the forecasting process is we 1 

managed . 

T · s sec"- ion examines the possib e problems of forecasting and the 

a agemen issues chat should be addressed in order t:o overcome these 

pr-oblems and hence achieve effective forecasting . 

2. 4. 1 The Problems of Forecasting 

One of the Problems of forecasting emanates from the orga nizational 

env · ronment . From time to time , organizational environment becomes more 

and more complex . The result of th.ls increas ing complexity is that the 

variables required for forecasting are also increasingly changing and 

hence facts about them become difficult to get . In addition, these facts, 

even if got, are distorted or incomplete and, therefore, unsuitAble for 

preparing accurate forecasting methods. 

Fluctuations in information resulting from the constant changes in 

environmenta l variables demand that sophisticated forecasting methods be 

sed . These methods are sometimes hard to be understood by users . As a 

result , they will not use them or even if they use, hey will not use them 

as required and hence create forecas t errors. 

Wh en forecasting methods become difficult to understand, users 

leave the whole process of foreca s ting to the forecasting experts . 

However, more often than not , these experts d o not understand the user 
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.. eeds and specifica ions . Its a resu hey become unable to prepare 

f2recast ng methods ha mee the specifications of a ll the managemen 

systems hat they serve, hence poor forecasting results . 

A arge gap be ween che forecas ing exper _ and the user of t e 

:~recas ing methods also presents a problem in forecasting . This i5 

oecause consul a ions are de l ayed resulting into productio of 

1. e:fect · ve forecasting me hods. 

Ano~her problem is that accura e forecasting does not: necessaril 

=arr ..1. a igh pay back. As much as forecasting accuracy is required, 

forecasting methods that do not yield forecasts which influence decisio .. 

. a .1.ng are worthless no rna ter how accurate they may be . This presents 

a dilemma to forecast users . 

Wheelwright and Makridakis (1 985 ) in their discussion on achi eving 

fcreca s ing 's full potential by improving exis ing appl ica ion of 

foreca sting, summar i ze the problems of forecasting by putting them into 

five categories as presented below : -

l . Bias . Bias problems are caused by personal, political or self 

serving organizational goals incorporated in the forecasts, hence 

manipulation by those in control of forecasting. These factors bias 

forecasting representat ion of future outcomes and decrease its 

accuracy considerably . 

2 . Credibi i ty and Impact . Credibi i ty and impact problems result 

from communicati on failure between forecasting experts and users 

of forecas~s , organizational structures where forecasting is 

performed by top management which may have no much impact on 

decision maki g and also esult from high concentration or stable 

situations at the expense of the more ·needed dynamic situations. 

The problem here is the forecasting methods' lack of relevance in 

terms of what, when, how and in what form such forecasting methods 
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are provided, hence no confidence 1 heir use. 

3 . Lac. of Rece Improvemen s i forecasting . Forecasting 

problems of this type arise when forecasting is no longer improving 

because of exhausted or few resources to maintain on-go1ng 

forecasting procedures, and when there is li tle or no conunitmen 

by managers to attai the next level of subs antial progress . 

4 . Lack of a F · rm Base on which to Build . T is type of proble 

aris es due to indecision as to when to start the forecasting 

process, ins fficient resources, lack of commitrnen , poor 

forecasting practice, lack of good forecasting methods, absence of 

s1:rategy and insufficien database . 

5. Recognition of Major Oppor~unicies in che Present Approach . 

Wheelwright and Makridak · s (1985) argue that organizations 

fre quent ly describe their forecasting problems in terms of 

opportunities for substantia improvements . In this case , a problem 

exists if performance is not yet at the expected level or if the 

fore casting approach is ex remely vulnerable to changes in the 

environment and so on . 

2.4. 2 Managing the Forecasti ng Functi on 

The benefits of forecasting can only be realized if forecasting problems 

are eliminated or at least dras ically reduced . This is possible only if 

e:fecti ve managemen of forecast· ng methods is greatly enhanced, if the 

forecasting experts and the users of the forecas ing methods participate 

jointly in the forecasting process and if both possess the necessary 

s kil ls and abilities . The reasons for this mutual link are summarized by 

Barron and Targett (1 988 ) who argue that users: 

( · l Provide informat"ion and specify the results required. 

(ii) Play the role of managing the forecasting process and ensuring that 
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the forecasting methods are linked wit: the decisions they are 

req ired o ser 1ce and wi h the general needs of t:he organ1zatic . 

(1 . ·) Should also take the initiative in deciding the iming and level 

of detail required. 

Are the only ones in a posiLion to specify how the forecasting methods 

are to be used, to monitor them and to amend the forecasting process 

· f h1s is required. 

The importance of user involvement in he entire forecasting 

p::::-ocess and hence successful forecas · ing is .curther supported by researc 

: indings in other =ie ds. Robey and Farrow (1982 > content that the success 

of a information system depends o the invol vemen of d1e user in bo _h 

d.es1gning and influencing the process . Clearly, the exclusion of users 

:.!".the forecasting process will make even relevant forecasting methods 

to be misused or misunderstood . The forecasting expert/u~er interaction, 

- erefore, ensures forecast credibility and systematic and effective use 

o: forging such a link . 

• 
Production of good forecasts demand that users be aware of the range 

of forecasting methods available . Wheelwright and Makridakis (1985) 

argue that users should understand enough of the details of the 

forecasting methods 'in use so as to visualize new applications of them 

or make reasonable demands for modifica ions that will lead to greater 

sefulness . Given an understanding of the avai lable forecasting methods 

and how they differ in what they can do, the user can make an initial 

Judgement on those wh i ch best apply to his or her situation . This 

Y.nowledge will increase the user ' s confidence and credibility in 

d scussions with his or her forecas ing expert and in using the methods 

developed. 

Users also need to .be aware o- past for"ecasting errors so as not 

o repea them. Barron and Targett ( 1988) stress tha t a review of the 
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1r • .:..s akes made · n he orga .izatio as we _ as J. OLher orga · zat lo s must 

be done s1nce 'they wi 1 a ert the users of possl.b e unders . In effec , 

t.. erefore, users wil be able o provide qua : y i nformat1on to 

::::e~as g expert.s who i the prepare qua i - y forecas ing methods. 

S ccessful forecas ing requJ.res tha both sers a d forecas ing 

experts possess the necessa y sk · s and abilu: i es. Users mus be able 

r.c de sc r · be important issues in forecasting situa i ons . They mus also 

Y. .ow how to use forecasting methods. Forecast · ng experts, on the other 

and , m s be able to work ful ly withi the organization in obtaining 

forecasts . Besides , they should provide forecas i g methods in new and 

o -going situations. They should also participate in identifying the most 

appropriate forecasting method (s ) for a give situation . 

Full organizational supper ensures that good forecasting methods 

are prepared and used successfu ly . Management, and particularly users , 

mus h ave the will 'ngness and commitment to participate ful ly in 

forecasting development and imp ementation . 

Organizational politics and too much redtape results in preparation 

v: poor or inaccurate forecasting methods . Th · s is because there will be 

manipulation of the methods to suit personal interest a the expense of 

he organizational goals . Redtape and politics also delay the forecasting 

process . To produce good forecasting methods, it is imperative that 

management reduce the level of bureaucracy in their organizations and 

L troduce punitive measures to stop manipula ions of the forecasting 

ethods . 

Coordinatio is another issue that users must address if 

forecasting is to be effective . Without coordination, the parties 

i vol ved in the forecasting p.rocess will not ge c lear direction about 

their responsibility and where their emphas is should be placed . 
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;;::.eel:::-lg e al . ( 985 ) ad ice tha responsibi 1. y be give . to one perso 

:: see ha e forecast1.ng methods are prepared and distribu eo 

accordingly , and to ensure that feedback is obtained fro operating users 

a£o _heir usefulness. T is eliminates confusio and co f ic s. 

Behind every orga iza:: · on ' s success is eamworY. . It is impon:ant 

::. a a the staff of the organ · zat:ion be involved in the forecas ing 

:)rocess. Throug teamwork, elabora e ideas and needs tha are required 

:or preparing good forecasting methods can be obtained . Teamwork also 

:nc.f(es iropl emen~ation of forecasting methods qui e easy as it essens 

res · stance from he organization ' s staff . Managemen should, therefore , 

e courage teamwork .With an appreciation of the interface of forecasting 

".: th o her organizational syst:ems , us ers will be able to ensure that 

good, comprehensive and workable forecasting methods are prepared . To 

:acili ate this understanding, there must be a clear defini ti.on of the 

F i gure 3: The Major Functions of Forecasting 

FORECASTING • STRATEGIC 

UNDERSTANDING CONSIDERATION 

PLANNING AND 
MONITORING I OTHER OBJECTIVES 

ADJUSTMENTS 

OPERATIVE FINAL FORECASTING 
PREDICTION METHODS 

Source: 
---

Adapted from Makrida kis , S ., Forecasting Accura cy and the 

fl.ssumption of Constancy, Omega, Vol. 9 {1 981) No . 3, J?P . 307- 311. 
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forecas~... ng func ion. This will ensure tha forecas- g procedures are 

co. siste w· t other procedures and wi h the ob)ec.:1ves a d s ra egies 

of the organization. The major functions of forecas ing are summarized 

l the d · agram above. 

To further enhance forecasting effectiveness, both che forecasti g 

expe s and the users should be trained . Training enab es them o acqu · re 

~he required ski ls for forecas ing , increase the levels of their 

1nnovatio or creativity and acquire technica abil . ties to monitor and 

reac ... dec · sively to changes in the environmen . In addicion to training, 

management should conduct on-going forecas ing seminars in their 

by forecasting consultants, then management should, as much as possible, 

e~able their forecasting staff o participate . The seminars will 

di~ersify their skills and hence improvement i forecasting methods . 

The availability of he necessary resources greatly determines t:he 

completion and hence the success of the entire forecasting process . 

Inadequate resources such as funds , ski led personnel and others w · 11 

ob~iouslyhamper the forecasting exercise. As a result , poor forecasting 

methods , or none a all, will be prepared . If timely forecasting me ... hods 

are to be prepared, then management should provide adequate resources at 

Lhe time they are required . 

Like many other managemen iss fore::asting involves ~~ade-cffs . 

o:able ~ . his case is the trade- f"" between the cost and accuracy of 

forecas ing methods . Sophisticated methods give high forecasting 

accuracy but are very expensive . Sophisticated methods also require a lot 

of time __ to prepare and may then be less useful by the time they are ready . 

On the other hand, simple forecasting methods may _not yield high forecast 

accuracy bu are l ess costly and take a short time to prepare . To reap 

maximum benefits from forecast ing, management must, therefore, ensure 
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~.. a cos -effective forecasting methods are prepared. 

I summary, a c l ear knowledge o~ he s eps of the forecas · ng 

. rocess and the resources and information required are prerequisites to 

e=fec ': i e forecas 1.ng . T is is recognized b:. Hanke et al. {1992) 

wno cone ude tha proper managemen of the forecas ing process and hence 

e:fec- i ve forecas ing requires ha rnanagemen , forecast:ing experts and 

ne sers of the forecast:ing met:hods have a clear knowledge of the 

o owing : 

il t e need for forecas ing methods 

11 the users of forecasting methods and their specific requirernen s 

~: i~ j t!'ic level uf detai~ !'"equireci anci proper ~lrne Oor1zon. 

(lv ) the ava ilable data to see · f it is sufficient to generate he 

needed forecasting method or not . 

( ) the cost/benefit of the forecasting method. 

' vi) the required evel of accuracy . 

(vii) the time taken to prepare the forecasting method. 

(vi· i l the most appropiate forecasting method to be used in the 

organization . 

li x) the availability of feedback process to evaluate he forecasting 

method after it is made and adjust it accordingly . 

2. 4 . 3 The Time Span and Update Frequency of Forecasting Methods 

As · t has bee mentioned elsewhere in th1.s paper, the environment in which 

an organization operates is increasingly becoming turbulen_ so that from 

ime to time, changes occur on the information that the organiza io 

ses to forecast its future prospects . This si uation renders e~~sting 

forecasting methods inappropriate and hence calls for the preparation 

of new ones, an exercise that is very costly . 

To deal firmly with the problem of environmental turbulence, 
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a .agemen should be reviewing and revising t: e ... r :areca ing me hods s o 

as o accommoda e ev.: c anges. i wor ( 1983 > argues ... ha , a designated 

t._me periods, new activity records should be comp ' led and actual ac ivi ty 

co pared wit forecas ed activi y for the period . B_ doing so, managemen 

~,-.-1.:..1 be able to r.now w ether the forecast:ing me hod is working 

s at· s:actorily and, therefore, be in a po~ition of deciding if any plans 

a o s~ra egies need to be revised due to unant · cipated levels of activity . 

Ga1ther (1 983 ) argues that as changes occur or are sensed, forecasting 

e;: ods sho ld be modified to a low users to c a ge t:hei syst:ems . 

Managemen is a so advised to prepare di:ferent forecasti g 

me '-hods for different time horizons if i is t:o reduce the effec s of 

c. -uroulent: env~ronment: . This ~s because dec~s1ons made are d~fferent 

a d focus on differen time spans . Some decisions and plans are made for 

s hort-term, some for t:he medium- term while others for the long-term and 

t .ere fore require d · fferent forecasting methods, hence the significance 

~f preparing forecasting methods that are appropriat:e to differen t:ime 

spans. 

It is therefore important to note tha forecasting methods must 

be updated every time new relevant informat:ion surface from the 

environment, internal or external , if accept:able levels of accuracy are 

o be rea ized . 

2. 4 . 4 Monitoring and Controlling Forecasting Methods 

It: 1s of great: importance for users to know whether or not the forecasting 

tnethocis they use i t:heir organ~zations are performing adequately . This 

~s because methods which perform below expectat · on adversel· · affec-;: the 

p erformance of the organization . Users should , therefore , monitor and 

c ontrol the forecasting methods they us e so as o detect and control 

f orecast errors as they occur . Forecas ting is , therefore , a continuous 

P:!:'ocess 

The significance of moni taring and cont:rolling forecas ting methods 
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1S greatly emphas i zed . Dennis and Dennis (199: poin ou tha : 

"It i.s frequently as illportant to ~~~~ea..ure and trac:k foreca.st error 

as it is to JMxi mj ze fo:rec:.aat ACCU%a.cy. " 

T 1s s gges s tha forecasting errors should be moni ored to ensure that 

: .. e forecas · ng me hod used is performing as :. :. ic: required and ha it 

responds adequately to changes in data pa terns . 

Hanke et a . ( 1992) s ress the necessity of pau s ing in the 

:crecasting process from ime o time so as to reconsider the procedures 

e ·ng used . They sugges the fo lowing s eps in carrying ou the 

man oring exercise : 

( · 1 Discard his torical values and use the most recen ly available values . 

(i ·) Re-calculate the parameters used in the forecasting me thod . 

t.i.L ' 

accuracy . If the accuracy i s seen 1:0 be suffici e11t, then the 

method is used until the nex t update but · f not , then a new method 

can be used . 

By monito r ing the performance of forecas ing methods , their 

weaknesses will be revea l ed . This will enable users to institute 

corrective actions . However, users should set realistic standards of • 

perfo rmance for each forecasting method whic wil l ac t as yardsticks 

again.s which forBcas t pe::formance · ll be measured . They s hould also 

ins- i tute effective ·control measures and ensur~ continuous monitoring of 

foreca s ing s o as to achi eve good results from forecast i ng methods . By 

doing this , effect i ve forecasting will be achi eved . 

How then can users of forecasting methods monitor forecasting 

errors? Some commonly used me hods for this purpose include : ( i) Mean 

Absolute Deviation (MAD), (ii) Mean Square error (MSE) , (iii) 

racking Signal and ( i v ) Control Charts . These methods h ave upper and 

lower ·J:imi ts wh i c def1ne the range o-f -acceptability of errors. Aily 

forecas t value beyond these limits signals the existence of systemat ic; 

or nonrandom errors thereby calling for revaluation of the activity 

pattern and the forecasting method, identification of the causes of the 

28 



e~~o~s and a correc ive actio taken in e: ec . These methods of 

mcn:~~ri g forecas ace racy are a so used tc eas re forecas i g 

accuracy and are, therefore, discussed in sec ion 2. 4 . 5 . 4 below . 

2. 4. 5 Appraisal of Forecasting Methods 

~.e avai ability of severa alternative forecasting methods makes 

fc:re:::a st appraisal or eva uation to be of grea impor ance to managers . 

T .1s :..s because different methods have different levels of accuracy ye 

~he_ perform the same function. Since forecas ace racy, among other 

fac ors, is ... he most important in determining the selection and use of 

o fort: -asting method, 'forecasl: eva.iua1:ion becomes necessary so as 1:0 know 

and rank the level of accuracy of each method . This exercise wi 1 

fac :. r.ate the selec ion of an appropriate forecasting method . 

2 . 4 . 5 . 1 The Accuracy of Forecasts 

Ordinarily , accuracy means free from error, or more precisely, exact . 

Fro ~ is ordinary definition, forecast accuracy can simply be defined 

as the equality between the actual (observed) value and the forecasted 

va ue of a variable, that is, no forecast error. 

The prime objective of any forecasting process is to achieve 

~orecast accuracy since accurate forecasts enable managers to make sound 

a d e:fective plans and decisions . However , the quest ion of perfect 

accuracy is one that any organization should never expect, even l.f it has 

- e bes forecasting experts . This is because o~ the dy"TTamic nature of 

t. e environmental forces affecting the operations of the organization . 

Organiza_ ions ~hQJllcL J:her.e.fore, .be concerned with minimizing_fru:ecast 

errors so as to achieve a reasonable degree of accuracy . In support of 

this argwnent, Stevenson (1 989 ) points out that:-
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"In the real wor~d , the important queati..on l.S not : wi.~~ the 
forecast be perfect?, but rather : Bow far off DU.ght the forecast 

be?" 

. the same toke , Dilwort (1 983 ) argues t a absolu e accuracy i 

;;~ed.:.:: inq he future is no ach · evable and, herefo e, here 1.s a lim1 

:::- ;:he be efi s one should expec from forecast · ng me hods and the effor 

cr e sho ld pu into · t . Hanke e a . ( 1992 ) conclude tha pred1.c ... ions as 

::c he future outcomes rarely are precisely o the mark and so forecasting 

exper s ca only endeavour to make inevi able errors small . 

I is, therefore, eviden that forecas ing me hods have errors, 

w; - the degree of i naccuracy varying between he . This then brings us 

2. 4 . 5 . 2 Forecasting Errors and their Sources 

Forecast error is the numeric difference between t:he actual value and the 

: orecast value . Mathematically, it is calculated as below: 

Forecast Error= Ac~ual Value - Forecast Value 

:or ecast error ·s a measure of effect iveness ~hat is sed to 

evaluat:e the success or failure of the method in use and other different 

methods . For decis ion making purposes, a method that results in large 

foreca s errors is less desirable than one yield · ng fewer errors . The 

sources of forecas-.: errors are out:.lined below: 

.... . Causes of projecting past trends into t:.he fut:ure , that: is devia ions 

from predic_ed line on trend caused by the p::esence o! extreme 

values or outliers . 

2 . Bias errors . They are caused by: 

(i ) Failure to include the right variable (s ) , 

(ii ) Using wrong r!=lat:i:onships among variables , 
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( · il Employing he wrong trend- ine, 

(ivl Consistently shifting seasonal variable (s from where i 

(they) normally occur, and 

( } The existence of some undetected sec ar rends. 

Ex· stence of rando varia io s i he aai:a used 1. forecas ng. 

Rando errors ( or varia ions ) canna be exp ained by the 

forecasting me hod being used and re:ma1 the data af er all 

causes of varia io have been accounted for . They are attributes 

o measurement errors and o her c ance factors. 

~ . Irregular and unforeseen variations such as terrporary shortages, 

elec-rici ty blackouts, change in govern:men policy, prolonged and 

The method being used may be inadequate due to the appearance of 

a new variable . 

Improper or incorrect use of the forecasting method . 

7 . Misinterpretation of forecast results . 

8 . Undue optimism or pessimism which prejudice the forecasting 

expert' s judgement . 

9. Fau y and inaccurate assumptions from the data and information 

the forecas ~ · ng expert has been s.:..ng. 

·G . Forecasting expert's failure to include all :managerial specifications . 

Failure to update forecasting methods as soon as changes occur . 

2. 4 . 5. 3 I mprovement of Forecasti ng Accuracy 

S nee Perfect forecas accuracy cannot be attained, organizations should 

s-:..::ive to achieve the highest possible degree o- i 't . This can be achieved 

by reduc · ng, as much as possible, forecast errors through effective 

' mprovement of for~c~sts . Managers ~hould, therefore, cOft~rol the 

sources or causes of .forecast errors outlined above in addition to 

e. suring effective management of forecasts as discussed earlier. 

Another way of increasing forecast accuracy is by using a 
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s op · s:icated forecasting method . Usually, t . . e more sophis~.- · ca ed .... e 

foYecas i ng method used, t e higher the level o: accuracy achieved a d 

_ce vers a . Sophis ticated methods a re of high qua i ty and are costly. This 

res 1 s into trade-offs between cos and quality and cost and accuracy . 

,., . s i s because managers would ike o achieve ig degree of accurac 

s i g quality forecas ing me hods and a the same time keep coste: a 

:Cl . Normal l y , there is a imi to which managemen can spend on 

:orecast · ng methods so as o maximize benefi ::s . According to Dilwort 

· ~983 ) , the values of perfect and ·mperfect inforrnatio o an 

organ · :.a ion has a finite limit and yet the amount of money one can spend 

~.rying o predic the future is alrnos infinite , limited only to the amount 

c: money available . 

The level of forecast accuracy can also be increas ed by using 

combined forecasting me thods . A considerable amount of research evidence 

in support of improving accuracy in this way exis .. . Clemen (1989) states :-

"Considerable literature has accumu.la.ted over the years 

regarding the combination of forecasts . The primary 

conc.luaion of this line of research is that forecast accuracy 
can be substantially improved through the combination of 
multiple individual forecasting methods " . 

Armstrong (1989) conducte d research f rom over 200 studies and found 

out: t at combining forecasting methods produces consist:ent, but modes 

* gains in accuracy . Ba es and Granger (1969 ) , Newbold and Granger (1974 ) 

a d Bunn (1975, 1981 ) examined the principles behind the co!tlbina_io o f 

: o::::ecasting methods from theore ical standpoint, while Makridakis and 

* Winkler (1983) empirically examined the effects of combining several 

s t atistical forecasting methods . Bri e fly , Makridakis and Winkler found 

+ 
lnformat:ion extracted from Lawrence et a . ( 198 6) . 
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· Accuracy 1ncreases and var · ab · 11 y in accu!::ac decreases 

as 

forecasting me hods are combined . This tendency was also found 

o con inue as more methods are · ncluded in the comb1 a io 

These benefi -s are most pronounced for me hods or cornbina io s 

of methods wh · ch have errors associat:ed wi h hem. 

Other researchers who agree that the accuracy of combinat ion 

:: :'orecasting methods is general y always greater tha that of 

s :.. p e forecasting methods include Lawrence, Edrnundso and 0 ' Connor 

2. 4 . 5. 4 The Methods for Measuring Forecasting Accuracy 

Se eral measures for analyzing forecast err:ors and he ce the l evel o: 

: orecast accuracy of quantitative methods are available to forecasting 

experts and users . These measures are:-

Mea P~solute Deviation (MAD). This is the average of the 

absolute deviations for al l the forecast errors . It is calculated as 

below:- n . 
MAD =i~ 1 1Actual Value - Forecast Value I 

n 

Where : n =Number of periods for which errors may be determined . 

MAD is useful when the analyst wants to measure forecast 

error in the same un i s as the original values . 

2 . Mea Squared Error (MSE) . This is the average of all square 

forecast errors. I is calculated as below :-

MSE ==i~I (Actual Value - :orecast Value) 2 

n 
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r·. · s ethod provides pen a y for large errors beca se · squares 

eacn . : s · mportance is due t:o he fact t: a a met od tha produces 

moderate errors may well be preferable to one that usua y has 

smaller errors but occasional y yields extemely arge ones . 

Mear. ?ercencage Error (MPE). This me~ oa is used ~o der.erm e 

whe her a forecas ing met:hod is biased, ha is, cons:s en ly 

forecas ing high or low . r:: the forecasting method is unbiased, then the 

value of MPE is close to zero . A large nega ive value of MPE mea s 

t a~ the forecasr.ing method is consistently overestimating and if 

i is arge and posi i ve, r.he1 it is cons is ently underesr.irna ing . 

MPE is calcular.ed as follows :-

i ~I (Actual Value - Forecast Value) 

MPE= 
______________ A_c_~_u_a_l ___ v_a_l _u_e __________ XlOO 

n 

~ - Mea Absolute Percentage E~ror (MAPE). This is the average of 

the absolute percentage errors for all forecasts and is found using 

the following fo.rmula:-

MAPE= 

.f !Actual Value - Forecast Value I 
I =1 

_________ A_c_t_u_a_l ___ v_al __ u_e ___________ XlOO 
n 

MF~E s a re ative measure and is thus preferred o MAD . I is 

sef 1 when the size or magnitude of the forecast variable is 

iropor ant in evaluating the accuracy of the forecas ing method . It 

also provide s an indication of how large the forecast errors are 

comparison to the actual values observed. i is .a useful measure 

for comparing the accuracy of the same data or series. 
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5. Tra cki ng Signa . This is the ratio of the " running sum of 

forecast errors (RSFE)" to the mean absolute deviation (MAD) and 

i s derived as below : -

S
;g al =RSFE =·1~1 (Ac ual Value - forecast Value) _racking ... 

MAD 

6 . _::;:::: rol Chart . This is a chart that defines the range of 

cceptabili y of forecast errors . It has lower( - ) and upper 

{ + ) imi ts which serve as decision rules for each new error . A 

·a- e beyond e~ther imit is taken as probable evidence that 

e rr ors are no longer random and hence a need for a corrective 

action . Figure A below · llustrates a control chart . 

Figure 4: A Control Chart 

Forecast out 
o f Control 

--~---R!nge of Random 
Variability 

\ "' Forecas t out: 
of Control 

~· e Prediction-Rea ization Diagram . If forecasting methods were 

a ways perfec , then the predicted and he ac ual values wou d be 

eq a all the time . This situation is represented i n the diagram 

p 

Figure 5: The Prediction-Realization Diagram 
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above by the straight line rawn through the or1gin at a slope of 45 

~egrees-line of perfect forecasts (PP) . AA is the line of actual observed 

7a es . By transforming this ine 45 degrees, the horizontal axis becomes 

t!"le l ine of perfect forecasts while Perfect forecasts fall on the 

;: .... rizontal axis whereas any point above he horizontal axis (sections I, 

:: : and I I) ref ect act al changes which are smaller than predicted . 

.s: .. rai _arlj, points be ow t e line of perfect forecasts or horizontal axis 

sec ions I , V and II ) reflect ac ual changes ·.vhic. are arger than 

~r=dicted . '!'hus, po.:.n s above the line of perfect forecasts indicate 

:YJer-estimates of the level of the series, and points below the line are 

·..:.nder-es imates of the evel of he series . 

The Prediction-Realization diagram can be used to keep a running 

record or check of the distribution of forecast errors and as a flag to 

·.-.~arn the forecas ing experts and users of the existence of systematic 
• 

9ac ern of these errors . Some advantages of the diagram are: 

i ) It is easy to onstruct . 

i i ) It provides a lot of information on direction of change. 

Some of its disadvantages are :-

.:.) It oes not provide handy means &or obtaining a useful 

quantitative measure of forecast accuracy. 

i ·) It oes not give any summary measure of accuracy that would 

permit a meaningful comparison with errors obtained using 

al ernative forecasting methods . 

The Forecaster's Batting Average . This mechod uses the Theil 

· nequali y coeff.:.cient, u-. It is calc lated as follows :-

u: = 

Where:-

I -:' _, ( _ ..... Ac 
c= 

Value-Forecast Value} -

al a e) -

. } U- = 1 l.S t e dividing line . 
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ii) u- < 1 indicates that the forecasts are 

"better" than those wh · ch would have 

been obtained using the naive alternative 

methods . 

iii ) u2 > 1 Indicates the opposite of (ii) 

above . 

9 . Naive Methods . As quantitative measures of forecasting accuracy 

facilitate he comparison of the results of different procedures, 

a meaningful comparison of the results of different forecasting 

methods requires that the forecasts should have been made under 

the same conditions . 

These conditions are unrealistic and therefore comparison may 

not be possible . It is , however , made possible by using naive 

mechanical methods which utilize little in the way of initial 

assumptio.ns that might distort their performance and thus provide 

the basis for reasonably pure bench-marks for measuring the accuracy 

of the alternative forecasting method . 

he most commonly used naive method is the autoregressive 

equation which imposes fewer initial restrictions on the bench 

mark, that is , they let r:he past data speak for themselves . They 

are sual y preferred as a basis for the comparison of forecasting 

accuracy . n this method, current period changes are related to 

prev1ous changes by a mathematical model as shown below:-

A . = BA .. ;. M. 

here : 

A, =Current period ' s change . 

A._. = Previous period' s change . 

B = Consta n es imated from data using the Least 

Squares Method . 

M. = Random error erm 
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he Bench-Mark forecast for time period a head would then be found 

Di s i ng he estimated value of B times the most recent change. This is 

a fi rst order auto-regressive equation .A second order auto-regressive 

equat · on can also be used . 

A = B1A,_:. + B. A M 

Wheelwr· ght and Makridakis (1985) define two very simple naive 

. e hods against which the performance of more sophisticated methods can 

be eva uated . They named them as naive Forecast 1 (NFl) and Naive Forecast 

2 (NF2 ) . 

(i ) Naive Forecast 1 {NFl) . This method uses as forecast the most 

recent · nformation available concerning the actual value . It is 

known as a random walk model in statistics . It assumes that r!o 

pattern in the data series to be forecast exists. It is calculated 

as follows :-

where 

NFI MAPE - (n-l) 
XlOO 

x t = The current actual value . 

x ._
1 
= The latest actual value. 

n- 1 Means that Ram forecasting begins in year 2, 

not year 1 . 

{1: ) Naive Forecasc 2 (NF2). This method , unlike NFl , considers 

t he possibility of seasonality in the series . It allows one to 

ec i de whe her or not the improvement obtained from going beyond 

a simple seasonal adjustment of the data is worth he time and 

cost involved . is alculated as below : -

n 

2: 
i=2 

N F2T :-:: =----(,.....n-=-1+) ---

I - I X . X . 
1 L L-

X' 
XlOO 
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where x' 
1 

= Seasonally adjusted value of x
1 

:o . Mean Error (ME) . This is the average of all forecast errors. It 

· s derived as below:-

ME (Actual Value - Forecast Value ) 

n 

Standard Deviation of Error (SDE) : - This is the squareroot of 

he MSE . It assesses the reliability of the forecasting method used 

a nd serves as a basis for control of variability of forecast 

e rrors . It is mathematically expressed as follows :-

SDE -

n 

L (Actual Value - Forecast Value) 2 

i=l 

(n-1) 

12 . Perce tage E:ror ( PEJ. This is the percentage of forecast errors as 

a t a particul ar time . It is calculated using the following formula:-

(Actual Value - Forecast Value ) 
PE = XlOO 

Actual Value 

.3 . 81. as . Thi s · s the average of the sum of the algebraic f orecast 

e rro rs for a l periods . It is expressed as:-

Sum of algebraic errors for all periods 
Bias """ 

Total number of periods evaluated 
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2. 4. 5. 5 Criteria for Evaluating the Quality of Forecasts 

hS t he main purpose of forecasts is to help formulate and improve 

:nanagerial decisions, they ought to be assessed according to the degtee 

to wh1ch they succeed in reducing errors in these decisions . Several 

:~ctors must be taken into consideration so as to achieve effective 

measu rement of forecast accuracy. These fact:ors are : -

.:.. 1 Study the average performance of a forecasting method over a 

sufficiently long stretch of time , including different environmental 

changes so as to know the power of accuracy of the forecast and its 

degree of reliability . 

ii) Appraisals of forecasting methods should include predrctions of 

various environmental developments or changes and diverse 

variables . 

l.:.il The forecasting experts should clearly and carefully state the• 

assumptions of using the forecasting methods and combine quantitative 

analysis of forecast errors with qualitative analysis and see how 

each prediction was derived . 

i7) Distinguish forecasting errors of measurement that contribute to 

forecas1:ing errors and those attributable to chance or are random . 

-,) Use large samples of comparable predictions to establish the 

presence of systematic errors . 

• 1) Establ · sh realistic bench-mark values against which the values 

f rom f o recasting methods are compared with. 

vii) AccuracJ must be concerned with post-sampling periods and how well 

statistical forecasting methods can do in the future , beyond the 

avai l ab e data . 

·iii) Sophisticated statistical forecasting methods should always be 

compared with naive approaches (such as random walk mode ls , equal 

weighing schemes or simply deseasonalizing data) to know if the 
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former · s an improvement of the latter and by how much . This is the 

best way of deciding on the cost/benefit of simple versus 

sophis.ticated methods . 
... 

.:.x Whatever the accuracy qr inaccuracY. of a quanti.tati ve method, a 

comparison should be made to other alternatives, notably informal 

and subjective predictions before any judgements about its usefulness 

and effectiveness are made. 

2. 4 . 5. 6 Selecting an Appropriate Forecasting Method 

I. choosing an appropriate forecasting method, one has to consider 

se eral factors . Researchers and experts in the field of forecasting have 

o-uclined or disc ssed these factors . ~ote that a chosen method need not 

. ave satisfied all the fac ors, but a good number of them, especially the 

mo s t crucial ones like accuracy, cost and availability of data. 'rhese 

fac tors are : -

a , Ava i lability and relevance of hard data . Quantitative methods of 

:orecasting depend on hard data . If historical data is not 

ave:ilable, and no exper:Unent can provide the data , it will probably 

be necessary to use a qualitative method. Also, the type of data , 

i f available, determines the type of method to be used as different 

methods require different typ.es of data . 

b 1 The desired level of accuracy . Generally, the greater the level of 

accuracy required , the greater the need for sophisticated methods 

s ince t hey have fe.w forecast errors . Also , short-term forecasts 

r equire greater accuracy than long-term forecasts . Sophisticated 

methods are costly and therefore there should be a balance between 

cost and accuracy required . 

c he i mportance of the forecast. It is necessary to know the nature 

and importance of the forecast because it will give some indication 
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o f the resources that could be used to prepare the forecasting 

method to be used and the required degree of accuracy . 

Reliability of the method . The method should adhe~e to ehe 

conceptual assumptions underlying it . In addition, it should be 

able to produce good and consistent results (forecasts ) . 

The cost involved. This refers to the total costs of the forecasting 

method itself from start to finish , and the cost to the firm of 

making inaccurate forecast . The method which minimizes total 

forecasting costs is better or appropriate . 

: ) he time horizon . This refers to the length of time into the future 

for which the forecast is desired . Different methods have different 

forecasting time horizons. 

11 The level of the user's understanding . A good method should be easy 

o understand and be applied by the user . 

11 Ease of implementation and interpretation of results . 

The time aken to prepare forecasting method . Sophisticated methods 

sually take longer time to be prepared relative to the less 

sophisticated ones . 

) 1 The availability of the resources required . It is necessary that 

the requirements of the forecasting method be matched with the 

resources available . 

k) The user's experience . Experience enable users and forecasting 

experts to know the most reliable methods for different situations . 

_) apabili t · es and limitations of the method . 

• J The user's attitude towards the method . 

n J he level of etai required.· Macro forecasting methods are more 

etailed than the micro ones . The method should be complete on the 

issues perceived to be important by the users . 

o) Ease of communication . A good method is one that the user can be able 
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to change ser specified input information easily and obtain (US) 

that model output in a simple form with equal facility. 

p l Ad.aptabil ' y or flexibility . A good method should be able to accept 

fresh information and use it to update the value of parameters . 

ql Robustness . An appropriate method should be specific so that it 

gives answers to plausible input information . 

I n general, the forecasting method selected shou d be one that 

:nost ... y produces the information needed in a particular situation, with 

': .e esired leve of accuracy, in the time available , at the minimum cost 

possible and with he data available . Thus , decisionmakers must also 

derstand the comparat i ve advantages , costs and applications of the 

a t ernative forecasting methods available . Also , if a simple method 

o fers an acceptable level of accuracy using the available data , then 

sers should not try to "gold plate" it by using a more advanced method 

that offers potentially great accuracy but that requires non-existent 

information or information that is costly to obtain . This i s the 

::ontent ion of such researchers as Chambers et al. (1971) 1 Hanke et al. 

' l9 92 ) , Dennis et al. ( 1991) 1 Bails et al. ( 1992 ) and others. 

2. 5 Efficiency (Performance) of Forecasting Methods 

some inconsistencies i n reported empirical evidence regarding t he 

perfo rmance of explanatory and time series forecasting methods exist . In 

h s analysi s of twelve published studies that reported sixteen different 

comparisons between explanatory and time series methods, Armstrong 

· 978) ·-found no single study where econometric method was significantly 

accurate o r superior, six of the comparisons showed the econometric 

.. ec.hod to oe super lOr , t hree suggested no difference and seven found that 

· twas i n fe r ior . 

·:nforroation extrac~ed f rom Wheelwrigh~ and Makridakis (1985). 
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Spivey and Wrobleski (1980) ... concluded from their findings of past 

s dies of econometric models developed in the United States of America 

(• ".S) that non-econometrically based forecasts appeared generally to be 

a l east or as accurate as those based on the econometric models. They 

a so found that the accuracy of econometric forecasts for time horizons 

of three or more quarters deteriorated considerably. This result made the 

au hors doubt the ability of econometric models to forecast far beyond 

a e year . 

The above findings suggest that time- series methods are more accurate 

than explanatory models, though the latter are more complex, accurate and 

expens · ve. Explanatory models are, nevertheless , supported by McNees 

!1982) .• who argues that time- series methods might do better than 

econometric ones but only for a period of less than one year (short-term) . 

McNee~ points out that econometric methods perform better in the longer 

r:erm . This argument contradicts hat of Spivey and Wrobleski ( 1980) ... . 

Wheelwright and Makridak · s (1 985) attribute the above 

· consistencies on he comparison of explanatory and time series methods 

o . he basis of predictive accuracy alone . They argue that explanatory 

:no els provide information on how important factors affect the variable 

- c be f orecast and thus how changes in those factors will influence the 

forecast , something that time series methods cannot do . For this reason, 

::here fore, the authors believe that explanatory methods (regression and 

~conometric) can play an extremely important role in the overall 

for ecasting effort , while short-term extrapo lations are left to time 

series methods . 

. !bid . 
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Published empirical evidence suggest that large explanatory models 

do. ot perform much better than small ones (Armstrong, 1978; McNees, 1982; 

Zarnowit z, 1984) ·• . This suggests that forecasting accuracy does not 

necessari l y i mprove with increases in complexity and statistical 

sophistication {Wheelwright and Makridakis, 1985 ) . This is so inspite of 

::he fact that l onger explanatory models provide additional understanding 

of t he factors influencing the variable to be forecast. Wheelwright and 

Makridakis ( 1985) , therefore, advice that in choosing an explanatory 

model 1:0 use, users should recognize the important differences between 

greater predictive accuracy and additional explanatory power . 

One common conclusion that can be made from a review of several 

empirical tests on various time- series methods by Makridakis, et al. 

(19 B2 and 1984 ) · -, i s that increasing complexity and statistical 

sophistication do not automatically mean an improvement in forecasting 

accuracy as some simple methods performed extremely wel i n many 

situa tions . The results indicate that single exponential smoothing 

ethod was the best for short-term but poor for long- t erm forecasting 

.. ori ·zon . Similar conc l usions were reached by Makridakis, et al . (1983) . 

o= a ll the forecasting methods available, the subjective me thod of 

_ e jury of execut ives opinion i s one of the simplest and most wi dely used, 

according to the results of he Conference Board (1978 ) ""· , despite its 

drawback of personality influence and inaccuracy compared to 

quanti at i ve methods. The studies of the conference Board and others also 

:~dica ce that the s a les fo rce omposite method i s frequ encly used . 

Ar:othe r method that i s shown to be popular is customer expectaL..ons . 

.. !bid. 
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Inspi e of heir wide popularity, subjective forecasting methods 

~ave been empir.:.cally proved to be less accura~e compared to quantitative 

ones. his is mainly because of biases and limitations of human judgement 

(S!.Inon, 1971; Kahneman et al ., 1982; Hogarth and Makridakis, 1981 ; Slavic 

e a . , 1977 ; Lewin, 947; Janis and Mann , 1977) ·· . 

2. 6 Studies on Forecasting Application and Practice 

;u.chough quite a nUitlber of studies have been done on forecasting in Kenya, 

:~.on e attempted to find out the extent of usage of forecasting methods . 

::n other countries , especially in the U.S and the United Kingdom (U. K) , 

nowever, several surveys of forecasting application and practice have 

been undertaken (e . g Mentzer and Cox , 1984 ; Sparkes and McHugh, 1984; 

Da rymple, 1975 ; and Wheelwright: and Clarke , 1976) .._ . 

Given that there are several formal forecasting methods, it i s 

~3-ura that some of them will be more popular and hence sed more 

regularly than others . In a survey of 175 major U. S firms conducted by 

alrymple ( 197 5 ) -· , it was found that the jury of executives opinion 

e hod was the most popular with 52 % of the respondents using, followed 

by sales force composite with a score of 48 %. The results also show that 

exponent i al smoothing and leading indicators were the least popular 

et:hods (13 and 12 . respectively) . Whereas the popularity of the 

s b jec ive methods is consistent with empirical evidence, that of 

~xponent ' al smoothing is inconsistent . Empirical evidence show that 

':XPOnential smoothing is more popular among the set of quantitative 

.. e-hods. 

. lbl.d. 
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n their survey of 127 major U.S firms, Wheelwright and Clarke 

:976 ) ·-asked responding firms to indicate th~ extent to which they used 

various forecasting methods to determine their forecasting status in the 

indus t ry. heir findings indicate that those firms w ich rate themselves 

as oe i ng behi nd industry most commonly use the methods of the jury of 

execut: ves opinion (68 %) and sa l es force compos ite (50%) and least use 

t. e Box-Jenkins Methodology ( 11%} . Those firms which view themselves as 

bei ng a verage in the industry most commonly use the jury of executives 

opinion ( 84%) , time series smoothing (71 %) and sales force composite 

( 65~) i n t hat order. The Box- Jenkins was also used least by these firms 

!.8 9 ) • As for those firms which •Jiewed themse lves as being a head of 

i dus try , they most commonly use regression analysis ( 7 6%) , jury of 

execut ' ves opinion (7 1 %), sales force composite (71 %) , time- series 

smoothing ( 6 6%) and econometr i c mode l s ( 63 % in that order . The Box-

Je k · ns me t hodol ogy i s agc.in used l east. These results are consistent with 

~t er emp i ri c a l evi dence . 

In a related study undertaken in the U.K by Sparkes and McHugh (1984 ) , 

l.lsers were f ound to prefer simp l e forecast i ng methods to sophisticated 

o es which i s c ons i s t ent with o t her empirical evidence . 88 % of t he 

:-espondents i ndicated t hat they were not aware of the existence of the 

Box- J enkins methodology , whereas 63% of the respondents indicated that 

:hey use t rend anal ys i s mos t f requent ly and ma i nly fo r medium- t erm 

:orecast: · ng. Regarding appl icat i on areas, subjective methods and t rend 

3.r.a ys1s were found o be sed · n all' t he situati ons surveyed . Regression 

analys1s was t he l east applied method, only used i n one situation (market 

sha re etermi nat ion ) . The results also show that forecasting i s mostly 

47 



Jppl.:ed n eterm1ning market share . It can also be seen hac none of he 

. et o s 1s sed ex ensl.vely in a 1 situations or func.: onal reas . Th . s 

_s :.:r e s1nce -!lere is a great iversity of requ1rements in plann_ng -nd 

ecis on-making situatlons . 

The results of the 1ent::er and -OX £198.) ·study ind·cate -hat 

cvera l , 1 subjective -nd simple quam:l.t:atl.ve "'orecas · ng mechods re 

~ice popu ar among managers . From che sec of antl.cative methods 

s r· eyed, movi!lg averages is the most popu ar · 85% of "'"he respondents) . 

~~e 90x- .:-enk:.::1.s :1ethcdclogy is the .:east: popu ar .::>r familiar 12 a 1 , 

:o: _owed by classical decomposit.:on method £ 42 ~) . The popularit:y of 

:lass1cal ecomposition et:hod contradicts other empirical findings . 

~egarding ~he avera l level of satisfact1on when the rar ous 

:orecasting methods are used, Mentzer and Cox 1984) found -hat 

:orecascing users are less satisfied with the subjective met:hods 1:han 

ich -he quantitat:ive ones . he resu ts indicate that regress1on is the 

11et.:10d with wnic sers have the highest eve of sacisfact:ion 6 

:o_:owe.d by exponent.:al smooL ing ( 60 1 , :no ing averages (58 · l and 

simulaL. on (5 <:) . The Box-Jenkins methodology was the one with whichusers 

He :nost dissatl.sfied . Slightlj more than half of the respondents >Jere 

5at::.s ied with the j rj o f executives opinion method . 

:n he same study, • ent::er and Cox 1984) surve' ed he use of 

:ii::erent forecasting methods zor ifferent :orecascing r:ime hori:ons . 

The resu ts of the sur.,e: .: . dica te that he jury of _xec ci ·1es opinion 

:ne~.:1od was sed a most: ni:ormly across 1 he forecasting :ime 

. cr;. :.ons. h s me !'lod was a.iso he most: -widely used . . he ot: er subj ect:i ve 

:ne hods, sa es :orce cornposi te nd c scorner expec ac1ons are sed :nore 

f::,r shor - ter. and medium-term · ime hor:.zons chan or ~he _ong-'=erm 

:1c r:. ::on . 

· :b: . 

:a 



From the set of quantitative methods surveyed, exponential smoothing 

an · mov ing averages are used more for short-term, less for medium-term 

' 
and even esser for long- term horizons . Trend-line analysis and trend-

l..:..ne-p-roj ection are used almost- onircrrnrly- for all rorecasting time 

hcri zons. 

Regression s used more for medium-r.erm and long-term horizons and 

very ... e ss for short-term horizon . The Box-Jenkins, simulation and life 

cycle analysis are not used very much for any forecasting time horizon . 

Another dimension of forecasting practice that was surveyed by 

Mentzer and Cox (1984 ) ..... was the application areas where various 

fo recasting methods are being used. The results of the survey indicate 

- at production planning is the heaviest user of forecasting followed by 

~ dge t ing and strategic planning in. that order . Materials resource 

~equirements p l anning and product planning are the least users of 

: orec a sting . 

The various issues discussed in the literature above re ate to 

developed countries . These issues may or may not be experienced in 

-l~ ·;e.!.v?:i. -.g cou.-nt ri.::s liice ~enya . J:t is wi-ch t:his in mind r.har. r.ne research 
. . 

~as conducted so as to find out if the issues are similar in t he two 

::ategorie s of countries . 
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CHAPTER 3 

RESEARCH METHODOLOGY 

:-:::s c hapter eliberates on how the research study was designed . I covers 

::1e population of the study , the sample and sampling design, the dar.a 

::c lee ion method, the respondents and the data analysis echniques used . 

3.1 The Population 

:'he population of the study consisted of all large manufacturing firms 

:.ocated in Nairobi . In determining the size of a firm, several different 

~easures have been used and accepted as approp~~ate . One of these 

easures is the number of employees in the firm [(KirkPatrick, (1984) ·~· ; 

'"':eel and Page, ·( 198 4) - ~-; Kenya Industrial Research and Development 

::-:sti t te (KIRDI) J . Other measures of size are capital employed, volume 

o- sa l es t urnover and level and ype of technology used (Kuka is, 1991 ; 

'ccd.burn, 1984; Steel and Page, 1984) ··'" . In their survey of forecasting 

pract i e in US firms, Mentzer and ox (1984) ··used sales turnover as a 

., eas re of size, while Aosa (1992 ) combined sales turnover and number of 

-: .. 9 oyees. 

Fo r al l those cases where the number of employees is used as the basis 

... r er.ermining the size of firm , a large manufacturing firm is defined 

as one vJith at east 50 employees . The current study adopted this 

... ef · ni · i on, although a combinat.:.on of two or more measures could have 

]:.vena better efinition . This criteria of number of employees was sed 

::; r t:•.vo r easons . Fi rstl:J, he shor.t ime available foz; he study could 

: b i d . 

Info rmation extra ted from A.osa 11-92 ) . 
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no al ow the researcher to establish the volume of sales turnover, 

:::apita employed or level and type of technology used by the firms . Even 

1: there was reasonable ime , this information could not have b~en 

ob ained easily as firms usually treat such information as sensitive and 

c fidential, especially i n this era of sti ff competition . Secondly and 

perhaps more importantly, the list (names ) of the firms constituting the 

popu- at:lon of t e study was obtained from KIRDI' S Directory of 

~ a11ufacturing Industries of 1993 . The directory was chosen mainly because 

: L. appeared more comprehensive and organized compared to various business 

d1rectories. Also, the directory categorizes manufacturing firms 

according to t he number of persons they employ and so it was easy to pick 

ho se with at least 50 employees which i s their definition of a large 

manufacturing firm . This categorization is shown in Table 3 - 1 below. 

I n ord!=r to capture the very large manufacturing firms , the study 

:-estricted itself to sizes D, E and F with over 100 employees . Ownership .. 
and type of Product manufactured were not considered i n choosing or 

_:mstruct ing the sampling frame for the study . 

Tabl e 3.1: Size of Firms 

Size Class Code! Number of Employees 

A 

B 

c 

D 

E 

F 

Source: 

5 - 19 

20 - 49 

50 - 99 
-

100 - 199 

200 - 499 

Over 500 

Kenya Direc ory of Manufacturing I ndustries, Revised 

Edition , KIRDI, 1993 . 
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The choice of airobi as the area to be covered by the study was 

a~ ly ue o convenience in terms of accessibil " ty, time schedule and 

:.:... ancial res ources avai able to he researcher . These factors were quite 

restrictive and as such, the study could not be ex tended to cover the whole 

co.:n..tJ:• . Also, according to KIRDI' s director.:.y of manufacturing 

ndustries, most large manufacturing firms are located in Nairobi . 

3. 2 The Sample and Sampling Design 

A.f':er considering the diverse distribution of large manufactur ing firms 

:.n airobi's industrial area , the field of the study, and the limited 

bu ·get and time available , a sample of 45 firms was settled for . This 

sample was considered large enough to provide a general view of the state 

o- forecasting in the manufacturing sector of the country and hence 

provide a basis for valid and reliable conclusions . 

A random sample of firms was picked from the sample frame . The firms 

· n t he sample frame were numbered and the starting point was determined 

t rough he use of random numbers . Thereafter , every third ( 3rd) firm was 

~ncked until the required 45 were picked . During the study fieldwork, it 

~~~ned out that some few firms were not wil ing to respond to the 

questlonnaire s . This necessitated the researcher to use convenience 

sa:..r:;l i:-.; -~&sigri . :;:,. s ·u.cJ:· cases, the firms which ref sed to accept 1:he 

questionnaires were replaced with those within the reach of the 

~esearc er and wh~ch are included i n he populat ·on of the study. This 

·,;as aimed ac maintaining the sample number of 5 firms . However, despite 

: .1s effort, only 35 firms took the ques ionnaires and eventually 29 of 

:. em responded . 

3 . 3 Data Collecti on Method 

""' e required data for t.he study was primary data . This was collected using 

a sem· -scruccured ques ionnaire consisting of both open- ended and closed 
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ques tions. The open-ended questions were aimed at obtaining qualitative 

da a on the general view of the forecasting situation in the manufacturing 

sec or of the country and suggestions from the respondents , while clo ed. 

questions were aimed at obtaining quantitative data for statistical 

analysis . 

The questionnaire was not divided into sections . However, the first 

seven questions (Ql to Q7 ) sought to obtain data pertaining to the general 

~. aracteristics of the firms and the forecasting methods used for the 

p rpose of qualitative analysis . Such questions included the ownership 

of :he firms , type of products manufactured, the period of e xistence of 

:i!:'ms, whether the firms carry out forecasting and ho:v they do it , the 

ate of establishment of he forecasting method (s) they use and whether 

c: ey have independent forecasting units . 

The l ase eight questions (Q8 to Ql5) asked for data specifical y 

:el at1ng to the forecasting function in the firms. The questions asked 

in- ded the level of fami l iarity with various methods of forecasting , 

: e extent of usage of the various methods , the reasons for using the 

. e hods, the si uations in which forecasting is used and the problems 

e countered when applying the various forecasting methods . These 

quest ons prov ded quantitative data for statistical analysis . 

I n preparing he questionnaire, reference was made to the relevant 

:_terature. Due co limited time, however , a pilot study was no-c undertaken 

an herefore he questionnaire was not pretes ed with the target 

r espon ents . evertheless, copies of he questionnaire were distributed 

'- c some members of staff of the Department of management Science and MBA 

cc· eagues wit -he aim of impr~ving it in wording and clarity of 

ue st 1ons . The recommendations made were incorporated in the final 

ques t ionnaire . 

The quest1onnaires were largely administered on he basis of "drop 
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and pick later". In some cases, the researcher was present when t:he 

ques tionnaires were being filled and in others, he was avai able to 

:arify some issues to he respondents . In· these latter cases , e 

researcher picked the questionnaires as soon as they were completed . 

3 . 4 The Respondents 

':'he r.argeted respondents of the questionnaires were planning, marketing 

:::>r production managers as it was assumed that firms do not necessarily 

a ·e forecasting managers . Thus, these various managers were assumed to 

be · n charge of forecasting in their firms . However, as it turned out in 

qui -e a number of firms , general managers and/or managing directors were 

he ones respons1ble for forecas ting and therefore became the 

respondents . In general , the respondents were all those officers who use 

forecasting methods in their firms . 
• 

An attempt was made to use respondents who had acquired some 

exper ~ence with the firms . A two year working experience was thought 

· seful i n providing reliable answers to the i terns in the questionnaire . 

3. 5 Data Analysis Techniques 

The data co l l ected was analyzed by use of descriptive statistics . In 

partie ar, frequency tables and proportions or percentages were used . 

Fo r data that could not be quantified, qualitative analysis was 

a_ plied . These ata analysis echniques were used i n similar studies by 

.1e. - zer and Cox ( 198 ) , Wheelwright and Clarke ( 197 6) and Sparks and 

1c~ugh ( 198 4 ) , among others . 

Of co rse, descripr.ive statis_tics do not provide a clear cut basis 

Of ma ing conclusions as would have bee n the case if more robust 

s atistical methods were employed . Nevertheless, being an exploratory 

ype of study, the summaries obtained through descriptive statistics 

54 



sho ld provide a general picture of the forecasting methods used by most 

of the firms and the reasons for using them . Through descriptive 

sra ist.:.cs, t:he problems associated with the use of various methods cmd 

ocher issues of forecasting should also be identified . 

The analysis and responses were summarized and classified to fit the 

fo owing sections : 

verview of data collected and analyzed. 

Fa.rniliari ty with various forecasting methods . 

The most commonly used forecasting methods . 

The reasons behind the use of forecasting methods . 

The time horizon for various forecasting methods 

The situations in which forecasting i s used . 

The problems encountered when using forecasting methods . 
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CHAPTER 4 

DATA ANALYSIS AND FINDINGS ' 

Thls chapter analyses the data collected . It also presents and discusses 

t.!:e findings of the study . It is divided into eight sections namely: -

Over iew of the data collected; familiarity with various forecasting 

!Tte~. ods; the most common y used forecasting methods ; the situations in 

,,i :c forecasting is used; the forecasting methods' time horizon and the 

oroo ems encountered in using the forecasting methods . 

4. 1 OVerview of the Data Collected and Analyzed 

1.. ... : of 35 questionnaires that were distributed , 29 were returned , two 

(2 of which. were incomplet.e . This represents a response rate of 82 . 9%. 

Tanles 4 . 1 . 1 and 4 . 1.2 below show a summary of the questionnaires 

r~:· rned as per company ownership and type of manufacturing firms . As it 

is seen from he tables , the majority of these firms are locally owned, 

~:::i are in the category of food manufacturiAg and chemical processing 

::: should be noted that the data was analyzed on the bas1.s of t.he 

:nber of respondents to particular questions in he quest.ionnqire . As 

::,, o o ~ :he questionnaires returned were incomplete , the findings of 

Table 4 .1.1: Summary of uestionnaires Returned as per Firm Ownership 

'rype of Ownership Number of Questionnaires Returned 

Foreign o wned 3 

=.ocally owned . 20 

Joint Venture 6 

Total (n ) 29 

source Research Da a 
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Tao es 4 . 4, .. 5, 4 . 6, and 4 . 7 were, therefore, calculated as a 

pe~centage of 27 respondents rather than 29 . 

Table 4 .1. 2: Summary of Questionnaires Returned as per 

Category of Manufacturing Firms 

Number of Questionnaires 
Category of Firm 

Returned 

Food Processing I Manufacturing 8 

Chern1cal Process1ng 7 

Text:ile Manufacturing 2 

Steel Manufacturing 1 

t1etal/Plastic Manufacturing 3 

Paper/Wood Products Manufacturing 1 

Auto.bat:t:eries and Solar Lighting 1 

Rubber Products Manufacturing 1 

Bu l ding Materials Manufacturing 3 

Toot:h Brush Manufacturing 1 

Cigarettes and Tobacco Manufacturing 1 

Total 29 

Source: Research Data 

4. 2 Familiarity with Various Forecasting Methods 

:L:-.::-encly, most:, if not all , management staff in any organization in the 

cc· n ry are either n1versity or college graduates . Since almost all of 

c:: •• ese i nstitutions offer OR/MS and business related courses, most 

. anagernent staff are here for e expected to possess formal knowledge of 

f -:: recasting and other OR/MS tools . It is against this background that 

:!:".e researcher .:ound 1 necessary· to test the level of farnil ' arity of 

" r · ous forecast: · ng methods among the respondents as starting point 

~ owarcts the establishment of the most commonly used forecasting methods 

wh: ch was the main objective of the study . Table 4 . 2 below presents the 
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res 1 ts of this test . 

Table 4. 2 Familiarity with Forecasting Methods 

I 

... 

Level of Familiarity 

- - Very Vaguely Completely 
Method 

Familiar Familiar Unfamiliar 

Qual i ta ti ve (Subjective) No % No % No % 

Jurv o f Executives Opinion 13 44 . 6 6 20 . 7 10 34 . 5 

Sales Force Composite 24 82 . 8 0 00 . 0 5 17 . 2 

ustomer Expecta1:ions 26 89 . 7 0 00 . 0 3 10 . 3 

.orphological Research 2 6 . 9 0 00 . 0 27 93 . 1 

Subject · ve Probability . 

Assessments 6 20 . 7 13 48 . 6 10 34 . 5 

Quan t i ta ti ve (Objective) 

Moving Averages 16 55 . 2 7 24 . 1 6 20 . 7 

I 
Exponential Smoothing 4 13 . 6 7 24 . 1 18 62 . 1 

' :'re d-line 
I Proj ectioni_Analysis 13 44 . 6 6 20 . 7 10 34 . 5 

::lassical Decomposition 1 3 . 4 8 27 . 6 20 69.0 

B.egress ·on Analysis 10 20 . 7 5 17 . 2 18 62 . 1 

ll L.:.. fe Cycle .rmalysis 10 34 . 5 7 24 . 1 2 41.1 

1 C:conomerric Horiels q 13 . 6 5 17 . 2 20 69 . 0 

ll Simu l ation 6 20 . 7 1 3 . 4 22 75 . 9 

1

1 3ox- J enkins 1 3.4 2 6 . 9 26 89 . 7 

ll n=29 

Sour c e : Research Data 

I t can be observed from the al?le that the respondents are generally 

f~iliar with both subjeccive and quantitative forecasting methods . They 

are , however, more familiar with the fo rmer than the latter, a result t hat 

s conslstent wi h empirical findings . 
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On l.ndividual methods, most of the respondents are very familiar with 

r..e subjective methods of customer expectations (89. 7 %) and sales force 
.. 

ccmposi e (82. 8%) . Jury of executives opinion is the third most familiar 

e hod ( 44.8 ~ ) among the subjective methods surveyed . Morphological 

research is the least familiar subjective method . Empirical findings show 

.at t:he jury of executives opinion is always the most popular among 

sers, yet the findings of the study show that is the third most familiar . 

Tt-.i s is, however, a slight and insignificant di~ference between the two 

:in ings . 

Regarding the set of quantitative methods Surveyed, the results 

indicate that most respondents are very familiar with moving averages 

\ 55 . 7 '~ ) followed by trend-line project:l.on/analysis (44 . 5%) and life 

::ycle analysis (34 . 5%) . Box- Jenkins method is the least familiar among 
. 

:he respondents followed by classical decomposition . These results 

::on form to a great extent with empirical findings . 

From the above results , it appears chat the majority of the 

respondents are familiar with simple methods which do not involve a ot 

of calc lations and almost completely unaware of or avoid using hard 

echods. ~hat require numerous calculations as those shown in the Box

enkins method . 

4. 3 The Mos t Commonly Used Forecasting Methods 

.""'"s the resul s o f able 4 . 2 above show that some methods of forecasting 

are ve ry f amiliar among users than others , it follows chat some of these 

, echo s are also used much mere than others . Table 4 . 3 below shows che 

research findings on the extent of usage of ·Jan.ous forecasting methods 

i.n Kenyan Manufac uring -irms surveyed. 

The fin i~gs indicate that firms use subjective methods of 

:orecasting much more an quantitative ones . Among al the forecasting 
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Tabl e 4 .3 Extent of Usage of Various Forecasting Methods 

. 
Extent of Usage . ' 

Method Most Rarely Never 

Corrmonly Osed Used Used 

Qual itative (Subj ecti ve) No % No % No % 

J ur y of Executives Opinion 17 58 . 6 4 13 . 8 8 27 .6 

Sales Force Composir.e 20 69 . 0 4 13 . 8 5 17 . 2 

Customer Expectations 22 75.9 3 10 . 3 4 13 . 6 

Morphologica l Research 0 00 . 0 2 6 . 9 27 93 . 1 

Subjective Probability 

Assessments 8 27 . 6 8 27 . 6 13 44.8 

Quanti t ative (Ob j ective) 

MovJ.ng Averages 14 48 . 3 9 31.0 6 • 20 . 7 

Exponential Smoothing 1 3 . 4 4 13.8 24 82 . 8 

rend-line 

Projection/Ana ysis 13 44.8 3 ro . 3 13 44 . 8 

C assical Decomposi r.ion 1 3 . 4 3 10 . 3 25 86 .3 

Regression Analysis 2 6 . 9 3 10.3 24 82 . 7 

Life eye e Analysis 5 17 .2 7 24.2 1 7 58.'5 

Econometric Models 1 3.4 6 20 . 7 22 75 . 9 

Simulation 0 0 . 0 7 24 . 1 22 75 .9 

sox-Jenkins . 0 0 . 0 1 3 . 4 28 96 . 6 

n = 29 

Sour c e: Research Data 

:rre::hods included in the study, customer expectations is the mostly 

-::cmmonl Y used ( 5 . 9 ':) followed by sales force composite ( 69 %) and jury 

o executives opinion (58 . 6%) . Morphological research is the least us ed 

~Ubj ec::ive mechod follo~y subjective probability assessments . 
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From the set of quantitative methods, moving averages is the most 

com:non y used ( 48 . 3%) followed by trend-line projec ion/analysis and life 

c:.:c~ e analysis ( 4 4 . 8% and 17 . 2 %. respectively ) . The findings also sftow 

ha the Box- Jenkins method is the least used - almost not used at all . 

These findings are somewhat consistent with empirical evidence . 

. 'L. ::hough in the overall , the popularity and wide use of subjective methods 

-,:.:: - a- v lz quantitative ones is consistent with empirical findings , the 

orae r of popularity of the subjective methods is incons istent . Whereas 

': e findings of the study show that customer expectations is the most 

crnmonly used method , mo"st empirical findings show that the jury of 

executives opinion is the most widely used . As for quantitative methods; 

apar t f rom the finding of c..lassica.l decomposition, the f2.ndings are 

:;Jenera l ly consistent with most empirical studies reviewed while moving 

averages and trend- line projection/analysis are more popular, which is 

-· e c ase in the study . 

'!'he results presented in Table 4 . 3 further show thac , despite some 

quan t itative forecasting methods being more familiar than some subjective 

ones , hey are less used than the latter . One possible reason for this 

~es lt 1s given by the information provided by the respondents of the 

ques t ionnaires retur ed . Most of them indicated that top management has 

ence on t he f orecasting methods used in these organizations . As 

~cp management sually require quick results , they tend to dismiss the 

1-se of quantitative methods as they are compl i cated and take alot of 

~-me ir. development and applicacion . 

Ano ther possible reason for the low use of quantitative methods of 

:-:!:"ecas t · ng i s ~ack of awareness o f he fact that quantitative methods 

:::,f forecasting produce objective , reliable and more accurate forecasts 

: .. an subject i ve ones , a situation that raises the question about the 
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r ~e of epartments of management science in the country ' s institutions 

of ~ngher learning . They are expected to promote education about the use 

ana importance of management science tools,· such as forecasting, n 

planning and decision making in such organizations . 

Still another reason which could explain why quantitative methods 

a r e . ot very much used , is the fact that most firms indicated that they 

es "t:ablished t:heir forecast · ng systems long before the liberalization of 

: he economy . During that time, forecasting was not much needed as it is 

:-ow sJ.nce the business environment was more stable and hence subjective 

me ods did very well . 

. 
4. 4 The Reasons Behind t he use of Various Forecasting Methods 

As iscussed in one of the sections of chapter two, the selection of a 

forecasting method (s) by any firm depends on several reasons or factors . 

! ab e 4. 4 below shows some of the reasons which were given . 

From the table, it can be seen that simplicity is the main reason 

ne :nd he choice of forecasting methods to be used . The results 

:. di ca te t:ha t 77 . 8% of the respondents used their methods because they 

are easy to understand and apply, an equal proportion of 62 . 9% use 

-~eir methods because they are both flexible and less costly to develop 

an.a apply, whJ.le 59 . 3% use their methods because they produce results 

l for ecasts ) that are easy to interpret and implement . Accuracy or 

re.;, abil ity of the methods used was rated fifth while detailed analysis 

ana en h ancement of teamwork spirit are the least important reasons 

< ~8 .5 ~ and 3 . 7% respectively) 

h e se results are quite consistent with the literature cited in 

:: .. ap t:er two which gJ. e cost, ease of use , ease of interpretation of 

resu s , f l exibility and accuracy as some of the principal reasons for 

::noos i ng forecasting methods to be used . Empirical evidence also show 

: at simple forecasting methods are mostly preferred to sophis icated 

c .es even tho gh he la ter are superior in terms of accuracy . This 
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Table 4. 4 Reasons for Using Various Forecasting Methods 

I Reasons Frequency Proportion 

I Accurate/Reliabl.e 13 48 . 1% 

Easy to understand and apply 21 77 . 8% 
Less costly in development and 

aoplication 17 62 . 9% 

I Results are easy to interpret 

II and implement 16 59 . 3% 

Detailed analysis 5 18 . 5% 

Flexible 17 62.9% 

I, Enhances teamwork spirit 1 3 . 7% 

Source.: Research Data 

means that forecasting methods that have moderate (reasonable) degree 

::Jf accuracy but are simple to use and less costly in development are 

~referred to those with high degree of accuracy but are expensive and 

ti e consuming in development and are difficult to understand . This 

implies that accuracy i s not the sole determinant of the choice of forecasting 

me:.'fKxi ( s ) . 

7ne f1.na1.ngs of Table 4 . 4 also justify the findings of Table 4 . 3 

....,. 1ch indicate that subjective methods are used most commonly in 

forecasting than quantitative ones . Subjective forecasting methods, 

~ompared to quantitative ones , are really less costly to develop and 

apply , easy to understand and apply, provide results that are easy to 

1n:erpret and implement , are not very accurate or reliable and are 

:_exlb le (allows adjustment in response to environmental i nput and 

·:J 1:puc. requirement:s ) . 

In a fairly stable environment, accuracy and reliability of 

:crecasting may be relegated to the fifth place as the results of this 

s .. udy i ndicate . However , in a more turbulent environment, accuracy and 
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re_ abi i ty of forecasts will begin to assume more importance . It is 

ex:;ected that with a more liberalized environment, manufacturing firms 

in : enya w1.ll begin to require quantitative forecasting tools more 

beca se they p r ovide f a irly accurate and reliable information for 

:::=ec i ve planning and decision making 

4. 5 The Situations in which Forecasti ng i s Used 

3e .. ·era foreca s ting application situations , each of which require 

.:o=:-ecast:ing, e x ist · n any organization . In manufacturing firms, the 

pr~ c ·pal ones are listed in Table 4 . 5 below . The information presented 

~n che t able indica tes that some situations require foreca s ting much 

. o.:-e han others. It can be observed that production planning is the 

sl-uation that requires the heaviE7st use of forecasting with a score of 

as . 2% of the respondents . Other situations with heavy uses of forecasting 

ar e sales analysis (81 . 5%) ; budgeting (77. 8%) ; marketing planning (74 . 1%) 
• 

ana purchasing (70 . 4%) . The results indicate that forecasting is least 

~sed · n human resource planning (22 . 2%) ; research and development 

' 22 . 2 s ) ; and logis~ics planning ( 18 . 5%) . 

vr t exception of production planning, the findings of the study as 

shown i n Table 4 . 5 are inconsistent with empirical findings which 

· ~dicate that budgeting is second while strategic planning and mater1.al 

requirements planiling are l east users of forecasting . 

I t i s t he view of he researcher that the findings of Tab l e 4.5 

::-ef:ect rea i ty . Gi en that manufacturing firms are primarily concerned 

N~~n pr oduction of goods and the fact that production of the needed 

goo s depends on the raw materials available , it is not surprising that 

_foreca s cin g is used mostly i n these situations . As production expansion 

a. d cont rac t i o n depend on sales forecasts , sales analysisalso becomes 

a:J.o er si ation hat uses foreca·s ing most . The high score recei ved 

oy oudgeting is because every activity in a manufacturing firm requires 

a :o o f funds . These reasons are therefore e xpected, in the opinion 

~f : he r esearcher. 
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Table 4. 5: Forecasting Application Situations 

Sit:uat on Freque_ncy Proportion 
' 

Prod ct · on planning 23 85 . 2 % 
-

Budgeting {Finance and Accounting) 21 77.8 % 

~uman Resources Planning 6 22 . 2 % 

~esearch and Development 6 22 . 2% 

l ~ :=a egic Plann ·ng 14 51.9% 

.... a les Analysis 22 81 . 5 % 

~ventory Control 17 62 .9% 

[Mar keting Planning 20 74 . 1 % 

[Log sties Planning 5 18 . 5 % 

P rchasing 19 70 . 4% 

Ma t eria s Resources Requirements 22 81.5% 
• 

Pr oduct Planning 11 40.7 % 

n = 27 

Source: Research Data 

4. 6 The Time Horizon for Various Forecasting Methods 

C:.. -fe rent methods ~f fo!:ec:ast1.::g a.:-e s'..:i':a.Cle ':~ d.izzerent sit-uations 

i me horizons . Some of them perform better when used to forecast 

::j r he short - term, others perform better when used to forecast for 

:--ed · - errn, whi e others do well when used to forecast for the long-

:erm. 

"'able 4. 6 below summarizes the findings of the study regarding the 

- , e ho r i zons in which various forecasting methods are applied in 

!<enya n manufacturing f irms . The results presented in the table indicate 

:~a t among the subjective methods included in the study , the jury of 

execu tives opinion is used almost uniformly across all the time horizons . 

.. he results also show that sales force composite and customer expectations 
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a e used more for shor -term and medium- erm fo ecas ing and very less 

o long-term . These results are qui e consis en wi h enpirical evidence 

and li e ra ure in general which indicate ha quali ative and explana o y 

forecasting methods a re suitable o a great exten formed· urn-term and 

lo g-term fo r ecasting time horizons . 

Table 4.6: Forecasting Me thod Vs Time Horizon 

Forecasting Time Horizon 

, Short-term Mediwn- long-
erm erm 

Method (Up o 3 (3 months (over 2 

mon hs) to 2 years) years) 

Qualitative (subjective) NO % NO 't; NO I 

J ur y of Ex ecutives Opinior 5 18 . 5 7 25 . 9 5 18 . 5 

Sal e s Force Composite 11 40 . 7 9 33 . 3 1 3 . 7 

Cus omer Expectations 11 40 . 7 0 37 . 0 1 3 . 7 

Sub j ective P obability 

As sessments 2 7 . 4 3 11 . 1 3 11.1 

Quantitative (Obi ecti ve) 

o v i ng Averages 4 14 . 8 7 25 . 9 5 18 . 5 

Expo nential smoothing 0 0 . 0 2 7 . 4 2 7 . 4 

Trend-Line 

Pro jec tion/Analysis 3 11 . 1 9 33 . 3 6 22 . 2 

Cla s s ·cal Decomposition 0 0 . 0 1 3 . 7 2 7 . 4 

Reg ession Analysis 0 0 . 0 1 3 . 7 1 3 . 7 

IJi f e Cycle Analysis 2 7 . 4 2 7 . 4 5 18 . 5 

Econometric Models 1 3 . 7 2 7 . 4 2 7 . 4 

Sim la ion 1 3 . 7 2 7 . 4 2 7 . 4 

Box - Jenkins 0 0 . 0 1 3 . 7 0 0 . 0 

n = 27 

sourc e: Research Data 
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From the set of quantitative methods surveyed, moving averages is 

app · ed almost uniformly across all time horizons. It is, however, used 

~est: y for medium-term. followed by long-term forecasting situation..s . 

:'~o gh the findings shown earlier indicate that exponential smoothing 

an c l assical decomposition are not widely used in Kenya, the few firms 

·"'h-ch use hem · ndicate their forecasting t ·me horizon as medium-term 

an long-t:erm . These results contradict empirical evidence which shows 

:~at these methods ·n general, are best suited for short-term forecasting 

::me horizons 311d o some extent medium term . 

The results in Table 4. 6 further indicate that trend-line projection/ 

ana ys is is used more for medium- term and long-term and less for short

:erm, •.Yhich is consistent with empirical evidence . Like in other empirical 

.s:· d · e s, t he results of the study indicate that: the Box-Jenkins is almost: 

::a used at all for any forecasting time horizon . 

4. 7 The p roblems Encountered i n Applying Forecasting Methods 

=~ applying their forecasting methods, firms encounter several problems 

·"'· i c h , i f not checked, will result into serious forecast inaccuracies 

:J::- e r r ors and hence poor firm performance. The problems mentioned by 

:.."e manufacturing finDs surveyed are shown in Table 4 . 7 below . It can be observed 

::::..-:-. ~'-• .:: table: t:hat ;:,uu-e probJ..erns are very serious while m:ners are not: . 

The fi ndings i n the table i ndicate that the most serious problem 

:aced by firms in applying their forecasting methods is rapid and 

:.:-.consi s ten t environment al changes with 81 . 5% o f t he respondents citing 

hi s i s fol l owed by i naccuracy of t:he methods (55 . 6 ~ ) , insufficient 

:::d irrelevant dat:a (48 . 1 ) and l ack of resources and ski l ls (44.4 %) . 

: :her p r oblems that are c ited as serious are communicat i on breakdown 

40 . 7 ) and l ack of good forecastinq methods ( 40. 7 ) . lack of organizational 

s ppor , expensiveness in developing and difficulty in understanding the 

forecasting methods are cited as the least serious problems of forecasting 

a?plica tion (14 . 8%, 11.1 , 11 . 1 ~ respectively) . 
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Table 4. 7: Problems of Forecasting 

Problem Frequency Proper ion 

' :nsuff ' cient and/or i rrelevant data 3 48 . 1% 

:. ace racy 15 55 . 6% 

:::xpensive/Costly to develop 3 11.1% 

J . ff ·cult to understand 3 11. 1% 
=~adequate or lack of 

resources/ski ll s 12 44.4 % 

.:..ack of organizational support 4 14 . 8'1; 
:ommun~cat~on raJ.lure between 

forecasting experts and sers 
of forecast 11 40.7 % 

:..ack of staff commitment 5 18 . 5% 

:..acJr of good forecasting methods 11 40.7 ~ 

:..ack of forecasting consul tancy services 5 18 . 5% 
Rap~d and inconsistent 

environmental changes 22 81.5% 

n = 27 

Source: Research Data 

These resul s are absolutely consistent with literature as well as 

:~e fi~dings presented · n Table 4 . 3 and Table 4 . 4 of this study. 

:...:.:erature -cites environmental dynamism as the principal cause of all 

~rcblems of forecasting as does the findings of this study. As the 

ear· ier findings of he current s~:udy indicate that subjective forecasting 

. ethods are most common y used by manufacturing firms in Kenya, it is 

:-.c':. s rprising hat e xpens ivene.s s in developing and difficulty in 

n erstanding he methods are cited as the least problems . Subjective 

. e hods are norma ly not expensive to develop, they are easy to unders and 

.:1.nd apply and are not as accurate as quanti ative ones. 
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Rap1d and inconsisten environmental changes affec the perfonnar.ce 

of quant1.- at:i ve and especia 1 y subjective methods of forecast1.ng. T .:s 

:s ecause under such circumstances, acquisition of relevan dat:a 

.cecomes d.:..fficul and even · f obtained, are quickly rendered absolute y 

use:ess. As a r e sult , forecasts produced become inaccurate . I s 

because of this problem hat objective, effective forecasting is needed . 

1s is provided by quantitative methods . 

The fairly high response given to lack of skills and lack of good 

=orecasti ng methods as some of the serious p~oblems encountered in 

app .:..ying the forecasting methods in use, further justify the findings 

presented in Table 4 . 4 . They explain why quantitative methods are not 

co only used in forecasting and explain the wide use of subjective 

met ods in the country's manufacturing sector. They also mean tha most 

respondent s are only aware of the existence of various quantitative 

forecasting me thods but actually do not know how to apply them . 
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CHAPTER 5 

SUMMARY, RECOMMENDATIONS ANP LIMITATIONS .. 

n· . ..:.s chapt:er main y summarizes the find'1ngs of e e-study in relation to 

c.he ob j ectives put forward in chapter 1 . It also discusses the 

recommendations of the study, its limitations and suggested areas for 

furr.her research . 

5. Summary and Conclusion 

Th1s st. dy sought o achieve four objectives namely, to find out the most 

commonl used methods of forecasting by lar ge Kenyan manufacturing firms , 

t~e reasons behind the use of these methods, the situations in which 

forecasr.ing is used most and the problems encountered in applying 

fc:-ecasr.ing methods . The study also addressed two other issues . Thes~ are . 
the t · ~e horizon in which the various forecas ting methods are applied and 

the level of familiarity '"i th the various methods . 

he results of the study show that most Kenyan large manufacturing 

::=:ns are ve~y familiar with many subjective forecasting methods and a 

:e· . ..; of the simple quantitative ones . The findings show that the five most 

;~. _iar methods are customer expectations , sales force composite, 

:r.c--1ng averages , jury of executives opinion and trend- line projection/. 

ar:al:.tsis in that order . The east familiar methods are morphological 

research and Box-Jenkins . 

Regarding the extent of usage, subjective and simple quantitative 

fc:-ecast.ing methods are most commonly used . Specifically, the findings 

s cw tha t the most commonly used methods are customer expectations, sales 

fcr~e composite , jury of executives opinion, moving averages, and trend-

11::e projection/ analysis. The Box-Jenkins and morphological research are 

t l east used met:hods - almost not used at all . •. e 

As for the reasons behind the use of the various forecasting methods 
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surveyed, most respondents indicated that they are easy to understand and 

apply, are flexible and less costly in development and application and 

res 1 ts are easy o interpret and implement . The findings also indicate 

tha users are not quite satisfied with the performance of the methods 

as -ess than half indicated that the methods are ·accurate . 

For the s · tuations in which forecasting is used, the findings 

i::1c.:. cate +.:hat t .. e heaviest users of forecasting are in production 

p lanning , sales analysis, materials resource requirements planning, 

budgeting and marketing planning, while the least users of forecasting 

are in l ogistics planning, human resources planning and research and 

e·1e lopment. 

In the case of the forecasting time horizon in which the various 

:ne hods used are applied, the findings show that among the most commonly 

used methods , jury of executives opinion is used almost uniformly across 

a 1 t ime horizons, sales force composite and customer expectations are 

Jsed more for short term and medium term than long-term while moving 

a ·erages and trend- line projection/analysis are used more for medium-

t:erm than short- and long-terms. 

he principa problems encountered in using forecasting methods in 

i~cons1stent environmental changes, inaccuracy, insufficient and 

1rre evant dat:a and i nadequate or lack of resources and skills. Cost and 

.:c .. plexi ty of . e methods are not considered as serious problems . 

From all che findings of the study, some conclusions can be made . 

r~= st: y, the f · ndings are to a very large extent in conformity with 

theoretical and empir i ca evidence in forecasting licerature . Secondly 

ar. ::::ontrary o expec ation, quantitative forecasting methods are not 

wi ·el y sed · n arge manufacturing firms in Kenya, a situation that 

;:cn.:irms he arg :nent presented by Gass (1991) that OR/MS tools in general 
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are not as widely sed in developing countries as in the developed ones . 

h1s imp ies that even in small manufacturing firms, less use of 

quantitat ive forecasting methods is expected to be he case . The th.i..rd 

~o elusion is that, though users of forecasts in Kenyan manufacturing 

::ns are aware of a reasonable number of quantitative methods, they have 

:~a equa e forecasting app ication skills and more so ack 

organi zationa support, especially from top management who seem to have 

great influence on the finns' forecasting function. This is why most firms 

ex ensively use subjective methods as they are easy to understand and 

apply . Another observation is that users seem not to be aware that 

quantitative methods are obj ect:ive, more accurate, reliable and offer 

:nore benefits than subjective ones . 

Next , a 1 the firms surveyed do not have independent forecasting 

departments or nits and hence the limited use of quantitative 

.:orecasting methods . They seem to be contented with subjective methods, 

r:ho gh they acknowledge that these methods are not very accurate. 

As the firms are expected o face stiff competition due to a 

llbe ra li zed environment, he need for them to put into practice more 

acc~rat:e and reliable methods of forecasting will be greater . Although 

such a need will arise, those ' nvolved in applying forecasting tools muse 

r::..:-st be exposed co the knowledge.and skills required before wide sea e 

app ication of such tools is to be expected . This is where he role of 

:nar:3 gement science departments i n the higher institutions of learning in 

:h.!.S country is required -o be ex tended to the organization of seminars, 

:.-;or}~shops and courses to cover the apprqpriate knowledge and skills in 

h1.S area. These departments must also help organizations to develop and 

impJ.ement forecasting methods chat are appropriate to them . 
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5.2 Recommendations 

Ar:s ing from the findings of the study, some pertinent recommendations 

a. be made . These recommendations are aimed at imp roving the state of 

" : o:recasting and hence effective planning and decision - making . As OR/MS 

~ec. ni@es, forecasting being one of them, have been empirically shown 

::~ _-nprove planning and decision- making , manufaccuring firms and other 

or ani zations are advJ.sed to establish independent OR/MS sections . In 

adai tion, they should let their OR/MS staff attend OR/MS seminars on a 

:: :::inuous basis and train them effectively. In this way , planning and 

-ecis ion- making will improve . 

_.no her reconnnendation is that he Departments of Management Science 

:he coum:ry ' s educational institutions , especially that of Faculty of 

_ommerce of the Universi y of Nairobi which is well established, should 

a ke an active role (as they are supposed to) in educating organizations 

on che i mpon:ance of quantitative methods of forecasting as opposed to 

sub ecti ve ones . They should also provide to these organizations the best 

vJays vf achieving effec ive forecasting and application of OR/MS tools 

i._ eneral . The findings of the study indicate that these institutions 

ha ve :10t been fulfilling his role , yet they offer several courses in this 

area , at least to their own undergraduate and 

postgraduate students . 

5t:ill another recommendation of the study is tha1: the departments of 

mar.agemen_ science should have links into manufact ring firms where 

st:CLdents from the epartments would carry out research i n forecasting and 

ha· e these results published and shared into the firms . The importance 

an benefits of forecasting methods will be clearly demonstrated to these 

:::::-ms sing this approach . 

5. 3 Lirni tations of the study 

li1hen analyzing the significance of the findings o.f t h is study , s e veral 

1.:ni -:a t ions have to be taken into account . The most significant 
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:onstraint to the study was time . The short time schedule given to the 

s dy c ould not allow a comprehensive survey to be carried out . As a 

res. t, few companies were visi ed . 

Also, some respondents refused to fill or accept the questionnaires 

:1 J.ng short time given to them to complete all the questions as their 

:oason . This affects genera ization of the results of the study . 

Anocher limitat1on pertains to the answers provided to the questions 

Ln ':he questionnaire . Some respondents may have given biased or dishonest 

~ .swers or they may not: nave clearly understood the questions as there 

·.-tas no other way of providing another source of interaction such as 

: n e rvi ews or use of company documents to counter- check the information 

provided . This may have affected the quality of the research findings. 

5 . 4 Suggested Areas for Further Research 
• 

J e o f the i ssues that he study addressed but did not materialize is he 

s.:.~uations in which pan:icular forecasting methods are applied . Clearly, 

:::e r a in methods are applied to certain situations . Further research 

shou d, t herefore, attempt to tackle his issue. 

As the findings of the study show that forecasting methods are not 

:1i ·e.iy sed, 1 t: coul d be of 1nterest part1cularly to the Departments of 

~.fa agement Science, hat a survey o f the use of other OR/MS ools be , 

:arr.:.ed out . This wi 1 give a clear picture of the state of OR/MS 

3PPl ication and practice 1n the country . 

Ano ther area that future research could address itself , is to find 

:) t che methods used by f oreign and l ocal firms and test whether or not 

:he se of certain forecasting methods is independent of firm ownership . 

A so , a survey should be carried out to see if the same category of firms -se the same methods of forecasting or not . 
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St · another possib e area for furl:her research is a survey of the 

ex ent of usage of various forecasting methods in the retail and wholesale 

o sinesses , public sector organizations as well as in non-profit making 

:Jrganizations . 
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APPENDIX A 

COMPLIMENTARY LETTER TO THE RESPONDENT 

UNIVERSITY OF NAIROBI 

FACULTY OF COMMERCE 

DEPARTMENT OF MANAGEMENT SCIENCE 

' 

:e ephone: 732160 Ext . 205 
:'eleqrams : "Varsity" Nairobi 

P . O .. Box 30197 
Nairobi, Kenya 

Date .... /9/1995. 

Jea!:" K.espondent:, 

am a Postgraduate student in the Faculty of Commerce, University 

J~ Nairobi . Currently, I am conducting a Management Research Project: on , . . 

" The Extent of Usage of Forecas tinq Methods in Kenya: A Survey 

of Large Manufacturing Firms i n Nairobi". This is in partial 

:· f~ ment of the requirements for the Master of Business and 

Adm · nistration ( 1BA) Degree . 

Your company i s one of t hose selected for the study . I am, here fore , 

~indly request1.ng you to fill the attached questionnaire the soonest 

possib e and to the best of your knowledge . The i nformation you give is 

~eeded purely for academ~c research purposes and will therefore be 

::::-~at.::d w-ith stricr confidence . In no way wJ.ll your name or t:ha t: of your 

~ rgan~zation appear in the final Report . 
A copy of he fina l Repor will be made available to yo u upon 

reques t . 
Your assistance and cooperation will be highlJ appreciated . 

- anking you i n advance. 

'ours Fai hfully, 

Kiprop Sirikwa Yego 

.. BA :: Student. 

6 

Dr . I . M. Mbeche 

Mr . J . K. A. Kenduiwo 

Supervisors, 

Seniour Lecturers, 

Department of Management Science . 



APPENDIX B 

QUESTIONNAIRE 

?~ease answer the following questions by placing a tick in the space 

/rov_ ed . 

f. a ) How wou d you classify your firm with regard to ownership? ,. 
Foreign Owned 

Local y Owned 

-oint enture (foreign & local) 

/" n case your firm is a joint venture between foreign and local 

investors, what is the proportion of ownership? 

Largely Local Owned 

Largely Fore~gn Owned 

Equally Owned 

2 . I n wh1ch of the followin.g categories does your company fall . 
· nder? 

C'ood Processing or Manufacturing Industry 

Chemical Processing or Manufacturing Industry 

Textile Manufacturing Industry 

Steel Manufacturing Industry 

Metal/Plastics Manufacturing Industry 

Paper or Wood Products Manufacturing Industry 

OthE?r (Specify) ................ . ......... : . ..... . . 

3 F0 r how long has your company been in existence? 

Less than 10 years 

Between 1 Years and 20 years 

~ore than 20 Years 

. (a 1 :::>o you carry out forecasting in your firm? 

Yes 

No 
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b) How o you forecast or predict the demand for your products/ 

or services, your resource requirements and other var1ables 

needs ) ? 

Through experience (judgemental) ( ] 

By use of statistical methods or tools [ 1 

(c ) Please give a brief description of the method you use . 

.. . . . .. .. . . . . . . . . . . . .. .. .. . .. .. .. . .. . . .. . . .. .. . . . . . . .. . . . .. . . . . . . . .. . I When did your company establish the forecasting method or methods 

hat you are currently using? 

More r:han 10 years ago [ 

Between 5 years and 10 years ago · ( ] 

During the past 5 years ( ] 

I don' t know [ ] 

-6 . Who develop~d or designed r.he forecasting method or methods that 

You are using in your company? 

Forecasting consultant(s) 

Your company's staff 

Others (spec ' fy)- --------------

[ ] 

[ ] 

7 . {a ) Does your company have an independent and active Forecast:ing . 

Department or Section? 

Yes 

0 

(b ) If o, who is responsible for forecasting in your company? 

78 



hich of he following forecasting or prediction methods are you 

:am.1 · ar with or aware of? 

Jury of Executives Opinion 

Sales Force Composite 

Customer Expectations 

Subjective Probability 

Assessments 

Morphological Research 

Moving Averages 

Exponential Smoothing 

Trend Line Projection/ 

Analysis 

Decomposi tion Methods 

Box- Jenkins 

Regression Analysis 

Yery 

Familiar 

. [ 

Vaguely Complete]S 

Familiar Unfamiliar 

( ] 

[ ] 

[ 

[ 

[ ] 

[ ] 

Econometric Mode s [ 

Life Cycle Analysis [ 

Others (Specify) .................................... . ... . 
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., . (a ) To what extent do you use these forecasting/prediction methods 

in your company? 

Jury of Executives Opinion 

Sales Force t.:omposi _e 

Customer Expectations 

Subjective Probability 

Assessment 

Morphological Research 

Most 

Conunonly 

Used 

[ ] 

[ ] 

[ 1 

[ 1 

1 

Trend-line Projection/ Analysis [ 

Exponential Smoothing ( 1 

Regression Analysis [ ] 

Simulation 

- ife Cycle Analysis 

Classica Decomposition 

Box-Jenkins 

[ 1 

[ ] 

[ 1 

[ 1 

E onometric Models [ ] 

Rarely 

Used 

[ l 

] 

[ 1 

Nev.er 

Used 

[ ] 

r 
l 

[ 1 

[ 1 

r ] 

[ 1 

( ] 

Ot:.hers (specify) ........... . ............................... . 

Please indicate the appropriate reason(s) for using the 

method (s) 

Accurate/Reliable 

Easy to nderstand and apply 

Easy and ess costly to develop 

Easy interpretation of results 

Detailed in analysis 

Flexible ( accepts fresh information) 

[ ] 

Others ( please specify) ...................... . ....... ...... . 
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0 . (a) Do you us e the same forecasting method for different time 

horizons (periods ) e . g for short-term and long-term? 

Yes 

No 

( 

( 

(b) Please · ndicate the forecasting time horizon (period) in which 

you 1 se yo r forecasting method ( s) . 

Forecasting Time Horizon 

Short- Term Medium- Long-Term 

(Upto 3 Term (3 (Over 2 
ethod months) months to years) 

2 years ) 

Jury of Executives Opinion [ ] [ ] ( ] 

Sales Force Composite ( ] [ ] [ ] 

Customer Expect ations [ ] [ ] . [ ] 

Subject.:. e Pr-~babil.:.ty 

Assessment [ ] [ ] [ ] 

Morpho log· cal Research ( ] ( ] ( 1 . 
Trend-line Projection/Analysis ( ] ( ] ( ] 

Exponen · al Smoothing ( ] ( ] [ ] 

Regression Analysis [ ] [ J ( 1 
Simulation ( 1 ( ] ( ] 

Life Cycle Analysis [ ] [ l [ ] 

_lassical Decomposit ·on [ ] [ ) [ 1 
Box-Jenkins ( ) [ ] [ j 

r. ---- -"--..;.- '.• -...l , - . . . . . 
l J l J l J 

Others (specify ) 

(a ) Do you se simi iar forecasting methods for all situations I 
funct:iona areas of your company? 

Yes 

0 

b l Please give a brief explanatio n of your response in 

( a } above . 

. . .. .. . . . . . .. . . . . . .. . .. . . . . . .. . . .. . . . . . . . .. . .. . . . . . .. . . . .. . . . . . . . . . 

.. . . .. . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . . .. . . . . . . . . 
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,.:2. Which of the following situations do you apply forecasting or use 

forecas s most? 

Production Planning ............................... : ..... ( .. 
Budgeting (Finance andAccounting) ...................... [ 

Human Resource Planning ........... . ...... .. ............. [ 

Research and Development ................................ ( 

Strateg1c Planning .............. . ........ . ............ .. ( 

Sales Analysis .................. . ....................... ( 

Inventory Control . .... . ................................. [ 

Marketing Planning ...................................... ( 

Logistics Planning ................................ .. .... [ 

Purchasing .................... , .......................... [ 

Materials Requirements Planning ......................... [ 

Product Planning ........................................ [ 

Others (specify) ................ .. ........................ . . 
~-3 . Which situation(s) I functional area (s ) do you apply the 

forecasting method(s) that you use most common yin your company? 

Please the abbreviations in the table below are defined as :-

DP Distribution Planning 

PP Produc ·on Planning 

BG Budgeting 

HRP Human Resource Planning 

GP Strategic Planning 

SA Sales Analysis 

IC Inventory Control 

MP Marketing Planning 

LP Logisti s planning 

MRP Materials Requirements Planning 

FTP Facili ies and Transportation Planning 

RD Research and Development 
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~t>.E_lied Situations/Functional Areas 

Method DP PP BG HRP GP SA IC MP LP MRP ITP RD 

T ry of E:xecut:ives -
Opinion [ I [ 1 [ 1 [ J ( ] ( ) [ I [ ] [ ) [ I [ ] [ I 

Sales fo rce Composite ( I [ ] [ 1 [ ] [ 1 ( 1 [ ) [ ) [ ] [ 1 [ 1 [ 1 
: ustomer Expectations [ 1 [ 1 r 1 [ J [ J r [ I [ r ] [ ' ( I [ I . J l < J 

SubJe~~ve Probability 

Assessment [ ] [ ] [ J [ ] [ 1 [ 1 [ I ( 1 ( ] [ ] ( 1 [ 1 
:~rphological Research [ 1 [ ] [ ] ( J [ J [ 1 [ I [ ] ( ] [ ] [ 1 [ 1 
Trend-line Project~on 

/Analysis [ I [ ] [ J [ ] [ 1 [ 1 [ ] ( J [ J [ J £ I [ I 
~ponential Smoothing [ J [ ] [ J [ ] [ ] [ ] [ 1 [ ] [ J [ ) [ ] [ 1 
~egression Analysis [ I [ ) [ J [ 1 [ J ( ] ( I [ ] [ 1 [ I ( ] [ ] 

5 mulation [ ] [ ] ( ] [ J [ I [ ) [ 1 [ 1 [ ] [ ] [ 1 [ J 
!.. fe Cycle Analysis [ 1 [ ] ( 1 [ 1 [ 1 ( I [ I [ J [ ] [ 1 [ ] [ I 

assical Decomposition [ ] ( ] ( ] [ 1 ( 1 [ ] [ I ( 1 ( 1 [ I ( ] [ I 
Box-Jenkins [ I [ ] [ ] [ 1 [ 1 ( J [ I [ 1 [ ] [ 1 [ ] [ 1 

1 ::conometric Models [ I [ ] [ I ( ] ( 1 ( ] [ J ( ] [ ] ( ] [ ] ( J 

Others (specif_ ) .. .. . 

1 . What are some of the problems that you encounter while using 

your forecas-cing mechoci \ s 1? 

Unavailability and irrelevance of data ....... .. . ... ........ [ 

I naccuracy ................................................ [ ] 

Expensive to evelop and apply . ....... .... ... .. ... ...... .. . [ 

Dlfficul t to understand . ........ .. ...... . .... ........... .. [ ] 

I nadequate or lack of resources I skills .... ...... ......... [ 

ack of organizacional support ............................. [ 

Communicat ion failure between forecasting 

expercs or staff and users of forecasts ..... .... .... [ 
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Laclc of Staff Commitment: ................................... [ ) 

ack of good forecasting methods ...................... . .... [ 

Absence of st:rategy and insufficient: database ......... ..... [ 
' 

Lack of forecasting Consultancy services ................... [ 

Rapid and i nconsistent environmental chang-es ............... [ 

Others (please specify) .................................. [ ] 

:'?_u .. J!<: ·:ou :oR YOJR COCPSRATIO ... . 
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