
Chapter 2

L IT E R A T U R E  R E V IE W  &  T H E O R E T IC A L  ISSU ES

S u pp ly  o f  M o to rv e h ic le s

Th is  thesis concerns the automotive parts w h ich  selected fo r the 

study is car fabric  upholstery. Demand fo r the upholstery consists o f  tw o  

categories. They are demand as o rig ina l parts and demand as replacement parts. 

As it  is a strong in ten tion  o f  th is study, the research aims to  produce a system 

prepared fo r the op tim um  production in  w h ich  deserving the autom obile  industry 

in  Thailand. I t  is meant to provide on ly  the o rig ina l parts, it  is c lose ly related w ith  

the demand o f  m otorvehicles especially passenger cars and one-ton p ick  up 

trucks in  Thailand.

A s  Figure 1.1 presents the supply data fo r the entire autom otive 

sector, however, includes the land vehicles such as tractors, tra ilers, etc. in  

add ition to the passenger cars and one-ton p ick  up mentioned above. Due to 

hardly fabric  upholstery usage in  the heavy com mercial vehicles, that group is not 

considered in  th is study.

R eview  F o recas tin g  T ech n iq ue

Before  becom ing discussed in  the basis o f  forecasting too ls and 

applications, i t  is w o rth w h ile  to  discuss the purpose o f  forecasting from  the 

perspective o f  a business organisation. The goal o f  a business forecaster is to 

provide management w ith  in fo rm ation  that w i l l  fac ilita te  the decision m aking 

process. Forecasters do not know  w hat w i l l  happen in  the future, but they can
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w o rk  to reduce the range o f  uncertainty surrounding a business decision. 

Therefore, the appropriate forecasting method must be determined.

Forecasting technique can be grouped in to  tw o  general categories - 

qua lita tive  and quantitative.

Q ualitative techniques, or technological methods sometimes referred to 

as judgm enta l, nonstatistical, nonscien tific  w h ich  generally re ly  on expert 

op in ion. Since th is techniques require litt le  or no statistical analysis o f  h is to rica l 

data, experts are called upon to present in tu itive  judgm ents and to  assign 

subjective probab ilities  to the alternative scenarios. The inputs required depend 

on the specific  m ethod and are m a in ly  the product o f  in tu itive  th ink ing , judgm ent, 

and accumulated know ledge.

Technolog ica l approaches often require inputs from  a num ber o f  

specia lly tra ined people. This technique can be d iv ided in to  tw o  subdivisions o f

1) exploratory methods and 2) norm ative methods.

E xp lora tory  methods

The more com mon o f  these approaches make use o f  the D e lph i M ethod,

S-curves, analogies, and m orpholog ica l research. These methods begin w ith  the 

past and present as the ir starting po in t and move tow ard the fu tu re  in  a heuristic 

manner, o ften lo o k in g  at a ll available possibilities.

For example o f  situations, pred icting the speed o f  transportation around 

the year 2000. A lso  forecasting how  a large increase in  o il prices w i l l  a ffect the 

consum ption o f  o il.

N o rm ative  methods

These approaches make use o f  the decision matrices, relevance trees, and 

system analysis. Starting w ith  the future by determ ining fu tu re goals and 

objectives, then w o rk  backwards to  see i f  these can be achieved, g iven the 

constraints, resources, and technologies available.
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For example o f  situations, pred icting  how  autom obiles w i l l  lo ok  in  the 

year 2000. A d d itio n a lly , having predicted the o il embargo w h ich  fo llow e d  the 

A rab-Is rae li war.

Technologica l o r qua lita tive techniques vary w ide ly  in  cost, com plexity , and 

value. They can be used separately but are more often used J1 com bination w ith  

each other in  conjunction w ith  quantitative methods.

I t  is d iff ic u lt  to measure the usefulness o f  technologica l forecasts. They 

are used m a in ly  to provide hints, to aid the planner, and to  supplement 

quantita tive forecasts, rather than to provide a specific  num erica l forecast. 

Because o f  the ir nature and cost, they are used almost exc lus ive ly  fo r  m edium  

and long-range situations such as fo rm ula ting  strategy, deve lop ing new products 

and technologies, and developing long-rang plans.

Quantitative techniques, or statistical techniques are based on the 

assumption o f  constancy or h istorica l continuity. The underly ing  econom ic 

patterns in  the h istorica l data f ile  must continue in to  the future. Th is need not 

im p ly  that econom ic ac tiv ity  is static or unchanging, but i t  does assume that the 

pattern or structure o f  institu tiona l relationships that exists in  the h is to rica l data 

continues in to  the future. That means quantitative forecasting can be applied 

when three conditions exist ะ

1. In fo rm ation  about the past is available.

2. Th is in fo rm ation  can be quantified in  the fo rm  o f  num erica l data.

3. I t  can be assumed that some aspects o f  the past pattern w i l l  

continue in to  the future.

There are tw o  m ajor types o f  forecasting models ะ 1) tim e-series, and 2) 

regression models.
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Tim e-series m odels, o r autoregressive models, forecasts fu tu re  values 

are based entire ly on the past values o f  a variab le and/ o r errors. The ob jective  o f  

such time-series forecasting methods is to  discover the pattern in  the h is to rica l 

data series and extrapolate that pattern in to the future.

For example, a sim ple time-series m odel fo r  autom obile sales m igh t be 

form ulated as ะ

A S t+i =  c 0+  C jA S t +  C2A S t_i.......................................................... ( i)

AS  t refers to  the sales in  the current period, AS  t-1 to last pe riod ’ s sales, and AS 

t+1 to  sales in  the next period. Since the forecast o f  autom obile sales is based 

sole ly on h istorica l observations, this type o f  m odel is m ost satisfactory when 

cyc lica l conditions are expected to remain the same.

Generally, the practical significance o f  th is technique is the classical 

time-series analysis in  w h ich  attempts to  segregate and analyze in fluenced factors 

in  a systematic fashion. That means, this process involves nol on ly  decom position 

in to  component parts but also an analysis o f  the manner in  w h ich  these forces 

interact.

The most w id e ly  re lied upon m odel fo r time-series data is ะ

Y t =  T t +  Ct + S t + H t ;

Y t =  the observed value o f  the series in  period t 

T t =  trend component in  period t 

c t =  cyc lica l component in  period t 

s t =  seasonal component in  period t  

H t =  horizonta l component in  period t
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A ctua lly , in  other words, an im portant step in  selecting an appropriate 

time-series method is to  consider the types o f  data patterns, so that the methods 

most appropriate to those patterns can be tested.

Four types o f  data patterns can be distinguished as fo llo w in g  :

1) A  tre n d  (T )  p a tte rn  exists when there is a long-term  secular 

increase or decrease in  the data. The sales o f  many companies, the 

gross national product (G N P), and many other business or 

econom ic indicators fo llo w  a trend pattern in  the ir movement over 

time.

2) A  cyc lica l (C ) p a tte rn  exists when the data are in fluenced by 

longer-term  econom ic fluctuations such as those associated w ith  the 

business cycle. The sales o f  product such as automobiles, steel, and 

m ajor appliances exh ib it this type o f  pattern. The m ajor d is tinction  

between a seasonal and a cyc lica l pattern is that the form er is o f  a 

constant length and recurs on a regular period ic basis, w h ile  the 

la tter varies in  length and magnitude.

1

3) A  seasonal (ร )  p a tte rn  exists when a series is in fluenced by 

seasonal factors (e.g., the quarter o f  the year, the month, r  day o f  

the week). Sales o f  products such as soft drinks, ice creams, and 

heating o il a ll exh ib it th is type o f  pattern. Far quarterly seasonal 

pattern the data m igh t be s im ila r to figure  illustrated below.

4) A  h o r iz o n ta l (H )  p a tte rn  exists when the data values fluctuated 

around a constant mean. (Such a series is “ stationary”  in  its mean.) 

A  product whose sales do not increase or decrease over tim e w ou ld
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be o f  this type. S im ila rly , a qua lity contro l situation in vo lv in g  

sampling from  a continuous production process that theoretica lly  

does not change w o u ld  also be o f  this type.

The process o f  iso lating time-series components is com m only referred to  as the 

decomposition o f  a tim e series. A cco rd ing ly , an understanding o f  the h istorica l 

movements o f  a tim e series is a necessary prerequisite to  forecasting. In  fact, an 

understanding o f  w hy a specific ac tiv ity  behaved as it  d id  sharpens our insight 

into its future behavior.

Time

HORIZONTAL DATA PATTERN SEASONAL DATA PATTERN

Time

CYCLICAL DATA PATTERN T R E N D  DATA PATTERN
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Regression models

In  the preceding section, described the forecasting technique 

im p lic it ly  assigned a causal ro le  to the passage o f  tim e. H ow ever, in  many 

circumstances, the analyst has access to econom ic data that d isp lay a cause-and- 

e ffect re lationship. Thus, regression models are based on insights from  econom ic 

theory. In  other words, th is method assume that the facto r to  be forecasted 

exh ib its a cause-effect re lationship w ith  one or more independent variables. The 

purpose o f  th is  m odel is to  discover the fo rm  o f  that re la tionsh ip  and use it  to 

forecast fu tu re  values o f  the dependent variable.

For example, in  place o f  the time-series m odel fo r autom obile sales 

in  equation (i), a regression m odel m ight take the fo rm  that :

Sales =  /( in c o m e , prices, advertising, com petition, etc.)

Therefore,

ASt =  bo + b ,D I t +  b2C P It ......................................................... ( i i)

A t  th is po in t, the sales in  the current period (A st) are linked  ไ0 disposable income 

(D I t) and the current value o f  the customer price index (C P I t). The goal in  f it t in g  

a regression equation is to fin d  the exact fo rm  o f  the re la tionship between sales, 

income, and prices -that means, it  is necessary to  derive estimates o f  the 

regression coeffic ients (bo 5 ๖1 , b2) that embody the h is to rica l o r structural 

re la tionship among the three variables.

Regression analysis is the most w id e ly  used technique fo r 

quan tify ing  the behavioral relationships between tw o  or m ore econom ic factors. 

A s previous example o f  m odel s im ila r to  equation ( i i)  can be used to  p rovide  

management w ith  an estimate o f  the change in  sales resu lting  fro m  a change in

pnces.



17

The variab le to be estimated, the autom obile sales, is referred to as 

the dependent variable, and the other variables (disposal incom e and prices) are 

called independent variables. The equations that u tiliz e  more than one 

independent variab le as equation ( i i)  are referred to as m u ltip le  regression 

equation.

Fundam entally, the study begin w ith  the sim plest possible case : the 

tw o-variab le  linear regression model. The starting po in t is an equation (m odel) 

that postulates a causal re lationship between variables.

These relationships are quantified by means o f  an equation such as ะ

Y  =  p o + p . x ..................................................................................... ( i i i )

This equation provides estimates o f  an unknow n variab le, Y  (the dependent 

variab le), when the value o f  another variable, X  (the independent variab le), is 

know n and the parameters, Po and Pi, have been specified. The unknow n 

parameters, Po and Pi, are estimated w ith  available sample data, and a fitted  

equation is obtained.

As an example, the 16-year sample data o f  autom obile sales that 

related to  the real disposable income o f  ind iv idua l are described as fo llo w in g  ะ
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Auwmobile sales and real disposable income, 1962-1977

Year

X

Real Disposable Income 

(  $ B illions )

Y

R etail Sales o f Cars 

(Thousand units)

1962 522 6,700

1963 539 7,316

1964 577 7,658

1965 613 8,784

1966 644 8,408

1967 670 7,583

1968 695 8,600

1959 713 8,442

1970 741 7,158

1971 769 8,683

1972 801 9,317

1973 855 9,675

1974 842 7,542

1975 860 7,084

1976 890 8,612

1977 926 9,119

Soiree : “Business Fluctuations -Forecasting Techniques and Applications,” ch.5, p.144

Le t us define the best regression line, there are many possible ways to  m in im ize  

error but the most frequently re lied upon c rite rion  is the least-square m odel. That 

is. to  f in d  values fo r  Po and Pi , these values are referred to  as the regression 

cc e ffic ie n t es tim ated .
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M athem atica lly, i t  may be shown that the estimated values o f  Po and 

Pi must sim ultaneously satisfy the fo llo w in g  expressions, referred to  as the 

norm al equation :

Z Y i =  ท Po + Pi Z X i 5 and

I X iY i  =  p o IX i +  p, z x 2i

So lv ing these tw o  equation, then the fo llo w in g  de fin ition  fo rm u la  :

p. =  n X X iY i - T X i y Y i 
n X X 2i - ( I X i ) 2

Po =  1 X 1 -  P i IX L  5 or
ท ท

Po =  Y - P . x

In  the last three equations, the symbols are defined as fo llow s :

ท =  num ber o f  sample observations 

X  = summation o f observations 

X i = independent variable 

Y i =  dependent variable 

Y  = arithmetic mean o f  Y  

X  =  arithmetic mean o f X

Calculations fo r Po and Pi are carried out, the regression equation can now  be 

stated as ะ

Y i =  5,807 + 3 .2 4  X i ........................................................................ ( iv )

This estimated line  is graphed, along w ith  the actual data points, as illustra ted 

fo llow in g .
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Y

That means, h is torica l estimates o f  autom obile sales fo r an> g iven income level 

are easily obtainable from  equation (iv ). For example, i f  disposable incom e o f  

$801 b ill io n  were used, the estimate o f  autom obile sales w ou ld  be :

Y i =  5,807 + 3.24 X i

=  5,807 + 3 .24 (801 )

=  8,402 .

I t  represents that i f  we inpu t the actual value o f  income $801 b ill io n  in  1972, we 

can estimate sales at 8,402 m ill io n  cars, compared to  the actual va lue o f  9,317 -an 

under-estimate o f  915 thousand cars.

W hat, precisely, do the regression coeffic ients te ll US ? The slope 

o f  the line, P i , is an estimate o f  the change in  Y  resulting from  a one-unit change 

๒  X . That is fo r every $1 b ill io n  change in  disposable income, autom obile sales 

w i l l  change by 3,240 units. The in terpretation o f  the intercept, Po 5 depends 

entire ly on whether observations near x =  0 are available. I f  so, Po m ay be
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interpreted as the estimated o f  Y  when X  equals zero. S tric tly  speaking, we 

w ou ld  pred ict sales o f  5,807 m illio n  cars when disposable incom e equals zero! 

However, i f  su ffic ien t observations near X  =  0 are not available (genera lly true in  

business and econom ic data, and clearly true in  this case), then the in tercept is 

s im ply the height o f  the least-squares regression line. The m a jo rity  o f  com puter 

programs s im ply  re fe r to  po as the constant; in  most cases, therefore i t  has no 

m eaningful econom ic interpretation.

To u tilize  the regression line, one must d is tingu ish between 

in terpo lation and extrapolation. The form er uses the regression equation to 

estimate Y  based on an X  value w ith in  the data-base range, whereas extrapo la tion 

produces an estimate based on an X  value fa llin g  outside the actual data base.

The estimate o f  8,402 m illio n  units fo r autom obile sales was based 

on income o f  $801 b ill io n , an income level actually contained w ith in  the data 

base. I f ,  however, we were to estimate automobile sales basée on an incom e level 

o f  0, we w o u ld  obtain ะ

Y i =  5,807 + 3.24 X i

=  5,807 + 3 .2 4 (0 )

=  5,807

The re lia b ility  o f  th is  estimate is questionable both sta tis tica lly  (we have no 

sample observations w ith  w h ich  to compare) and log ica lly  (we w o u ld  no t expect 

people to  buy alm ost 6 m illio n  automobiles w ithou t income).

O bviously, as a result the quantitative and qua lita tive  m ethod can 

be used separately bu t are more frequently used in  com bination w ith  each other or 

in  conjunction. P a rticu la rly  in  the qua lita tive forecasting, it  o ften provides very 

useful in fo rm ation  and/ o r h in t fo r  management. Therefore, forecasters has a 

w ide range o f  methods available that vary in  accuracy, scope, tim e  horizon, and 

cost. K ey tasks are decid ing w h ich  method to apply in  each situation, how  m uch
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reliance to  place on the method itse lf, and how  much m od ifica tion  is required to 

incorporate personal judgm ent before predictions are used as a basis fo r p lann ing 

future actions.

Econom ics /  Business Cycles and Forecasting

This concept reflects fo r h istorica l experience contributes to  the 

acquis ition o f  the perspective so necessary fo r w o rth w h ile  analysis and 

forecasting. I t  represents a survey o f  some o f  the im portant h is to rica l features o f  

the fluctuations or cycles in  the aggregate economy. Even today, these early 

theories prov ide  valuable insigh t into the process o f  forecasting ac tiv ity .

P articu la rly  whether in  business or governm ent p o licy , w ith o u t 

some e x p lic it o r im p lic it  forecast, the goal should be to  maxe the best forecast 

possible w ith  the techniques and in fo rm ation  available.

C a p a c ity  P la n n in g

T o  determ ine the optim al capacity o f  production, i t  is planned in  

order to m atch ing w ith  its forecasting volum e produced at a specific  tim ing .

S h o rt-T e rm  O p e ra tin g  B u dge t

Th is budget states management’ s p lan o f  action fo r  the com ing year 

in  quantita tive terms. A lso  th is budget is a useful too l fo r p lann ing, perform ance 

evaluation, and employee m otivation.
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Budgets, T oo ls  fo r  F in a n c ia l P lann ing

To b u ild  up the financia l p lan o f  the investm ent, management 

develops a fo rm al integrated plan o f  action, called a budget. The budget is like  an 

arch itect’ s set o f  drawings. I t  presents management w ith  a com prehensive p icture 

o f  the expected financ ia l effects o f  its decisions on the f irm  as a w hole . In  other 

words, budgets are estimated o f  financia l statements prepared before the actual 

transactions occur.

As tools fo r planning, budgets are generally static ; that is, the firm  

develops budgets fo r a particu lar expected level o f  a c tiv ity , ' such as sales, 

m anufacturing costs, selling and adm inistrative expenses, and p ro f it  in  the static 

budget.

M oreover, budgets provide estimates o f  expected perform ance. As 

such they serve as standards fo r evaluating performance. C om paring budgeted 

w ith  actual results provides a basis fo r evaluating past perfcrm ance and gu id ing  

future action.

F in a n c ia l P la n n in g

Basically, accountants record the revenue received and expenditure 

incurred by a company so that its overa ll performance over a period  o f  lim e  and 

its financ ia l pos ition  at a po in t in  tim e can be ascertained.

The financia l accounting system, w h ich  is frequently  integrated 

w ith  the management accounting system, classifies, records, and interprets in  

term  o f  money, transactions and events o f  a financ ia l character. These facts and 

figures are summarized and presented to management and outside parties in  the 

fo rm  o f  period ic  financ ia l reports and statements.
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The period ic reports o f  a m anufacturing company w i l l  norm ally  be 

prepared in  three p rinc ipa l financ ia l statements as fo llo w in g  :

1) Balance Sheet

2) Incom e Statement

3) Cash f lo w  or fund f lo w  Statement

O v e ra ll C om prehens ion

A cco rd ing  to  the forecasting system, there are able to  g ive the 

sys'.em fo r pred icting  the future movem ent o f  the system in  w h ich  in fluenced by 

changing the s ign ifican t factors.

System F low  Chart

In  other words, actually it  is planned and contro lled in  order that the p rinc ipa l 

features o f  business operation may be supplied to the dem anding m anufacturing 

by an optim al quantity, at m axim um  benefits.
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