
C H A P T E R  2

THEORETICAL ASPECTS AND LITERATURE REVIEW

This chapter relates to theoretical aspects to develop KPIs and also determine 

the appropriate KPIs for controlling the production performance in squid snacks 

process. This starts from using SWOT Analysis to evaluate internal and external factors 

affecting the case study factory. Then, perform critical success factor to conduct the 

relevant success factors and develop KPIs according to CSFs. Additional, to verify the 

influence KPIs, statistical methods have been performed. The details are as follows.

2.1 SWOT Analysis

SWOT analysis is a tool for auditing an organization and its environment. It is the 

first stage of planning and helps to focus on key issues. Once key issues have been 

identified, they feed into objectives. It can be used in conjunction with other tools for 

audit and analysis, such as PEST analysis and Porter's Five-Forces analysis. It is a very 

popular tool because it is quick and easy to analyze.

SWOT stands for strengths, weaknesses, opportunities and threats. Strengths 

and weaknesses are internal factors. On the other hand, opportunities and threats are 

external factors.

This analysis is a very effective way of identifying the strengths, minimizing 

weaknesses and examining the opportunities and threats the company face. Carrying 

out an analysis using the SWOT framework helps business to focus their activities into 

areas where they are strong and where the greatest opportunities lie. The sample of 

SWOT Analysis diagram is shown in Figure 2.1. (http://www.marketingteacher.com)

http://www.marketingteacher.com
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S tre n g th s W eaknesses

O p p o rtu n itie s T h re a ts

S W O T  A n a ly s is

F ig u re  2.1 S W O T  a n a ly s is  d ia g ra m

2.2.1 Strengths

E v e ry  o rg a n iz a tio n  h a s  s o m e  s tre n g th . เท s o m e  c a s e s  th is  is  o b v io u s , fo r  

e x a m p le , d o m in a n t m a rk e t sh a re s . เท o th e r  c a se s , it is a m a tte r  o f  p e rs p e c t iv e , fo r  

in s ta n c e , a c o m p a n y  is  v e ry  s m a ll a n d  h e nc e  has  th e  a b ility  to  m o v e  fa s t. It is  im p o rta n t 

to  n o te  th a t c o m p a n ie s  th a t a re  in a b ad  p o s itio n  a ls o  h a v e  s tre n g th s . W h e th e r  th e s e  

s tre n g th s  a re  a d e q u a te  is an  is s u e  fo r  a n a lys is . T h e  e x a m p le  q u e s tio n s  th a t  th e  a n s w e rs  

w ill in d ic a te  th e  s o u rc e  o f  s tre n g th s  a re  as  fo llo w in g .

•  W h a t a re  th e  m a jo r  s o u rc e s  o f a c o m p a n y 's  re v e n u e  a n d  p ro f it?

•  W h a t is  th e  m a rk e t s h a re  o f th e  c o m p a n y  in its  v a r io u s  p ro d u c t l in e s ?

•  D o e s  th e  c o m p a n y  h a ve  s tro n g  b ra n d s ?

•  Is th e  m a rk e tin g /a d v e rt is in g  e ffe c tiv e ?

•  W h a t is  th e  m a jo r  fo c u s  a re  o f th e  c o m p a n y ?

•  D o e s  th e  c o m p a n y  h a ve  a p oo l o f  s k ille d  e m p lo y e e s ?

•  Is th e  m o ra le  o f  th e  e m p lo y e e s  h ig h ?

•  A re  th e re  re w a rd s  in p la c e  to  c re a te  an  a tm o s p h e re  c o n d u c iv e  to  

e x c e lle n c e ?
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•  W h a t is th e  c o s t o f c a p ita l?

•  W h a t is th e  s to c k  p r ic e  tra c k  re c o rd ?

•  D oes th e  c o m p a n y  h a rn e ss  in fo rm a tio n  te c h n o lo g y  e ffe c tiv e ly ?

•  D oes th e  c o m p a n y  m a n a g e  its in v e n to r ie s  e ff ic ie n tly ?

•  Has th e  c o m p a n y  d e m o n s tra te d  th e  a b ility  to  a d a p t a n d  c h a n g e ?

•  Is th e  c o m p a n y  a b le  to  in n o v a te ?

•  H o w  ha s  th e  c o m p a n y  w ith s to o d  in te rn a tio n a l c o m p e tit io n ?

2 .1 .2  W e a k n e s s e s

E ve ry  o rg a n iz a tio n  a lso  has so m e  w e a k n e s s . เท so m e  c a se s , th is  is o b v io u s , fo r  

e x a m p le , a s tr ic te r  re g u la to ry  e n v iro n m e n t. เท o th e r  c a s e s , it is a m a tte r  o f  p e rs p e c tiv e , 

fo r  e x a m p le , a c o m p a n y  ha s  9 9 %  m a rk e t s h a re  and  is o p e n  to  a tta c k  fro m  e v e ry  n e w  

p la ye r. It is im p o rta n t to  n o te  th a t c o m p a n ie s  th a t a re  e x tre m e ly  c o m p e te n t in w h a t th e y  

d o , a lso  ha ve  w e a k n e s s e s . H o w  b a d ly  th e s e  w e a k n e s s e s  w ill a ffe c t th e  c o m p a n y  is  a 

m a tte r  o f  a n a lys is . T h e  e x a m p le  q u e s tio n s  th a t th e  a n s w e rs  w ill in d ic a te  th e  s o u rc e  o f 

w e a k n e s s e s  a re  as fo llo w in g .

•  W h a t a re  th e  le a s t p ro fita b le  p ro d u c t lin e s  fo r  th e  c o m p a n y ?

•  เท w h a t a re a s  is th e  c o m p a n y  n o t a b le  to  re c o v e r c o s ts ?

•  W h ic h  a re  th e  w e a k  b ra n d s ?

•  Is th e  m a rk e tin g /a d v e rt is in g  e ffe c tiv e ?

•  Is th e  c o m p a n y  n o t fo c u s e d ?

•  Is th e  c o m p a n y  a b le  to  a ttra c t ta le n t?

•  W h a t a re  th e  b ig g e s t e x p e n d itu re s  o f th e  c o m p a n y ?

•  Is th e  c o m p a n y  a b le  to  ra ise  m o n e y  w h e n  it n e e d s  to ?

•  D oes th e  s to c k  p ric e  h is to ry  in s p ire  c o n fid e n c e ?

•  W ill th e  c o m p a n y  b e  a b le  to  s ta n d  p ric e  p re s s u re  fro m  c o m p e tito rs ?

•  H as th e  c o m p a n y  b e e n  a b le  to  b ring  n e w  id e a s  and  p ro d u c ts  to  th e  

m a rk e t p la c e ?
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•  Do e m p lo y e e s  fe e l fa c ilita te d  to  p e rfo rm  th e ir  b e s t?

•  Do e m p lo y e e s  ha ve  fa ith  in m a n a g e m e n t?

•  A re  th e  c o rp o ra te  g o v e rn a n c e  s ta n d a rd s  h ig h  e n o u g h ?

•  Is th e  c o m p a n y  lo s in g  o u t to  c o m p e tito rs  on th e  te c h n o lo g y  fro n t?

2.1.3 Opportunities

A ll o rg a n iz a tio n s  h a v e  so m e  o p p o rtu n it ie s  th a t th e y  can  g a in  fro m . T h e s e  c o u ld  

ra n g e  fro m  d iv e rs if ic a t io n  to  s a le  o f  o p e ra tio n s . Id e n tify in g  h id d e n  o p p o rtu n it ie s  is th e  

m a rk  o f  a n  a s tu te  a n a ly s t. T h e  e x a m p le  q u e s tio n s  th a t th e  a n s w e rs  w ill in d ic a te  th e  

s o u rc e  o f  o p p o rtu n it ie s  a re  as  fo llo w in g .

•  W h a t is th e  c o m p e tit iv e  p o s itio n  o f th e  c o m p a n y ?

•  A re  th e re  n e w  te c h n o lo g ie s  th a t th e  c o m p a n y  c a n  u s e  to  in n o v a te  o r 

lo w e r c o s ts ?

•  A re  th e re  o p p o rtu n it ie s  to  e x te n d  b ra n d s  in to  re la te d  a re a s ?

•  A re  th e re  in e x p e n s iv e  a c q u is it io n  o p p o rtu n it ie s ?

•  C an  th e  c o m p a n y  u se  th e  in te rn e t as a c h a n n e l o f  m a rk e tin g ?

•  Is th e re  ro o m  fo r  im p le m e n ta tio n  o f in c e n tiv e  p la n s  to  b o o s t e m p lo y e e  

p e r fo rm a n c e ?

•  C an  th e  c o m p a n y  s p re a d  its  w in g s  in te rn a tio n a lly ?

•  C a n  q u a lity  o f  o p e ra tio n s , p ro d u c ts  a n d  in v e n to ry  m a n a g e m e n t b e  

im p ro v e d  w ith o u t in c u rr in g  s e r io u s  c o s t?

•  C an  th e  c o m p a n y  m o ve  up  th e  v a lu e  c h a in ?

•  Is th e re  an o p p o r tu n ity  to  d e m a n d  b e tte r  p ric e s  fro m  s u p p lie rs ?

•  C an  th e  e m p lo y e e s  b e  m u lt i-s k ille d  to  re d u c e  th e  le ve l o f  re d u n d a n c y ?

•  Is th e  t im e  r ig h t fo r  u p s tre a m  o r d o w n s tre a m  d iv e rs if ic a t io n ?

•  A re  th e re  o p p o rtu n it ie s  to  c o o p e ra te  w ith  n o n -c o m p e tit iv e  b u s in e s s e s  fo r  

m u tu a l b e n e fit?
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•  Can d e a d -w o o d  w o rk - fo rc e  o r p ro d u c t lin e s  be  re d u c e d  to  b o o s t 

p ro f ita b ility ?

•  Can th e  c o m p a n y  g e t m o re  p re d ic ta b le  ca sh  f lo w s  b y  e s ta b lis h in g  b e tte r  

re la tio n s  w ith  c u s to m e rs?

2.1.4 Threats

No o rg a n iz a tio n  is im m une  to  th re a ts . T h e se  c o u ld  b e  in te rn a l, s u ch  as fa llin g  

p ro d u c t iv ity . O r th e y  c o u ld  be  e x te rn a l, s u ch  as lo w e r p r ic e d  in te rn a tio n a l c o m p e tit io n . 

The  e x a m p le  q u e s t io n s  th a t th e  a n sw e rs  w ill in d ic a te  th e  s o u rc e  o f th re a ts  a re  as  

fo llo w in g .

•  D oes th e  c o m p a n y  h a ve  a d e q u a te  re s e rv e s  to  w ith s ta n d  su d d e n  

c h a n g e s  in th e  e n v iro n m e n t?

•  W h a t is th e  le ve l o f  re g u la tio n  in th e  in d u s try ?

•  Is th e re  tra d e  u n io n  a c tiv ity  th a t c o u ld  h a ve  an a d v e rs e  e ffe c t?

•  Do th e  p ro d u c ts  o f  th e  c o m p a n y  h a ve  e n o u g h  b ra n d  e q u ity  to  w ith s ta n d  

p ric e  c o m p e tit io n ?

•  A re  in te rn a tio n a l c o m p e tito rs  e a tin g  a w a y  m a rk e t s h a re ?

•  A re  e m p lo y e e s  a d e q u a te ly  tra in e d  and  m o tiv a te d ?

•  Is th e  c o m p a n y  c o n s id e re d  a g o o d  e m p lo y e r?

•  Is th e  c o m p a n y  s p re a d  to o  th in ?

•  A re  a c c o u n tin g  p ra c tic e s  n o n -c o n s e rv a tiv e ?

•  A re  th e  f in a n c ia ls  on  th e  v e rg e  o f illiq u id ity ?

•  If  th e  in v e s tm e n t e n v iro n m e n t b e c o m e s  n o n -c o n d u c iv e , can  th e  

c o m p a n y  w o rk  w ith  in te rn a l a c c ru a ls ?

•  Is th e  c o m p a n y  k e e p in g  up w ith  te c h n o lo g ic a l c h a n g e s ?

•  H a ve  m a rg in s  b e e n  u n d e r p re s s u re ?

•  Is th e  s ize  o f  tra n s a c t io n s  d e c re a s in g ?

•  H as th e  c o m p a n y  b e e n  a b le  to  ke e p  up  w ith  c o m p e tito rs  in c y b e rs p a c e ?
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C a rry in g  o u t th is  a n a ly s is  w ill o fte n  be illu m in a tin g  b o th  in te rm s  o f p o in tin g  o u t 

w h a t n e e d s  to  be d o n e  and  in p u ttin g  p ro b le m s  in to  p e rs p e c tiv e .

2 .2  C ritica l S u cce ss  Fac to rs

C r it ic a l s u c c e s s  fa c to rs  o r C S F s  a re  th o s e  a re a s  o f o n e ’s b u s in e s s  in w h ic h  th e  

d e c is io n  is e x p e c te d  to  b e  c ru c ia l to  th e  s u c c e s s  o r fa ilu re  o f  a p a r t ic u la r  b u s in e s s . T h e  

o n e  th a t a re  b e lie v e d  to  b e  c r it ic a l, h o w e v e r, s h o u ld  g e t p r io r it ie s  in t im e s , e ffo r t  a n d  

m o n e y . T h e y  a re  th e  o n e s  th a t  re a lly  have  to  be rig h t.

T h e  C S F s  m e th o d  is n o t new . It is b ased  on th e  c o n c e p t o f  “ s u c c e s s  fa c to rs ” 

in tro d u c e d  b y  R o n a ld  D a n ie l in 1961 . T h e  id e a  o f  id e n tify in g  c r it ic a l s u c c e s s  fa c to rs  is 

v e ry  s im p le . เท a n y  o rg a n iz a tio n  c e rta in  fa c to rs  w ill be c r it ic a l to  th e  s u c c e s s  o f  th a t  

o rg a n iz a tio n , in th e  s e n s e  th a t, if  o b je c tiv e s  a s s o c ia te d  w ith  th e  fa c to rs  a re  n o t a c h ie v e d , 

th e  o rg a n iz a tio n  w ill fa il.

C S F s  a re  th e  fe w  k e y  a re a s  o f a c tiv ity  in w h ic h  fa v o ra b le  re s u lts  a re  a b s o lu te ly  

n e c e s s a ry  fo r  a p a r t ic u la r  m a n a g e r to  m e e t th e ir  g o a ls . T h is  m e th o d  h a s  a lso  b e e n  u se d  

s u c c e s s fu lly  to  a id  e x e c u tiv e  te a m s  in e s ta b lis h in g  and  p r io r it iz in g  th e ir  s h a re d  s tra te g ic  

a g e n d a . B e c a u s e  th e s e  a re a s  o f  a c tiv ity  a re  c r it ic a l, th e  m a n a g e r s h o u ld  h a v e  th e  

a p p ro p r ia te  in fo rm a tio n  to  a llo w  th e m  to  d e te rm in e  w h e th e r  e v e n ts  a re  p ro c e e d in g  

s u ff ic ie n tly  w e ll in e a c h  a rea . C S F s  c o n c e p t h a s  b e c o m e  a w id e ly  u se d  a p p ro a c h  to  

d e te rm in in g  th e  in fo rm a tio n  n e e d s  o f  m a n a g e rs  a n d  to  c o n d u c t s tra te g ic  p la n n in g  fo r  

th e  c o m p a n y . T h e  lis t o f  C S F s  fo r  a n y  b u s in e s s  w ill va ry , d e p e n d in g  o n  th e  s p e c if ic  

b u s in e s s , w h a t is th e  o w n e r ’s  p e rs o n a l o b je c tiv e  o f g o in g  in to  b u s in e s s . E a r ly  

c o n s id e ra tio n  o f w h a t  s h o u ld  re a lly  be im p o rta n t in th e  p la n n in g  a n d  d e v e lo p in g  a 

b u s in e s s  w ill h e lp  m a n a g e rs  fo c u s in g  a tte n tio n  to  c r it ic a l a rea  o f th e  b u s in e s s .

D a n ie l (1 9 6 1 ) s u g g e s te d  th a t in m o s t in d u s tr ie s , th re e  to  s ix  fa c to rs  d e te rm in e d  

s u c c e s s  a n d  th a t k e y  jo b s  re la tin g  to  th e s e  fa c to rs  m u s t be d o n e  v e ry  w e ll fo r  a 

c o m p a n y  to  be s u c c e s s fu l. R o c k a rt (1 9 7 9 ) s u g g e s te d  th a t C S F s  a n a ly s is  w o u ld  b e  

b e n e fic ia l in id e n tify in g  th e s e  fa c to rs . T h u s , C S F s  a re  th o s e  fe w  th in g s  th a t  m u s t g o  w e ll
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to  e n s u re  s u c c e s s  fo r  a m a n a g e r o r  an o rg a n iz a tio n , a n d , th e re fo re  th e y  re p re s e n t a re a s  

th a t m u s t be g iv e n  s p e c ia l a tte n tio n  to  b ring  a b o u t h ig h e r p e r fo rm a n c e .

2 .2 .1  C r itic a l S u c c e s s  F a c to rs  A n a ly s is

A c c o rd in g  to  M o rr is e y  (1 9 9 6 ), th e re  a re  fo u r  s te p s  in c r it ic a l s u c c e s s  fa c to rs  

a n a ly s is :

1. Id e n tify in g  is s u e s

T h e  f ir s t  a n d  m o s t o b v io u s  s te p  is to  id e n tify  th e  p e rc e iv e d  is s u e s , w h ic h  c o u ld  

re p re s e n t e ith e r  p ro b le m s  o r  o p p o rtu n it ie s . It is im p o rta n t to  re c o g n iz e  th a t th e s e  is su e s  

a re  c o n s id e re d  o n ly  a s  p e rc e iv e d  un til th e y  h a ve  b een  v a lid a te d  th ro u g h  th e  a n a ly s is  

p ro c e s s . T h e re  a re  s e v e ra l e ffe c tiv e  te c h n iq u e s  fo r  id e n tify in g  issu e s :

1. A s k  th e  m e m b e rs  o f th e  p la n n in g  te rm . In d iv id u a l re s p o n s e s  to  th e s e  

q u e s tio n s  m a y  b e  s h a re d  a n d  c o n s o lid a te d  in to  a lis t o f  issu e s .

2. B ra in s to rm in g  to  id e n tify  p o te n tia l issues .

3. E x is tin g  s tra te g ic  and  ta c tic a l p la n  sh o u ld  b e  re v ie w e d  to  id e n tify  a n y  

a d d it io n a l fa c to rs  th a t n e e d  to  b e  a d d e d  to  th e  is s u e s  lis t.

4. A s s u m p tio n s  m a d e  a b o u t m a rke ts , p ro d u c t a c c e p ta n c e , c o m p e tit io n  a n d  

o th e r  e x te rn a l fa c to rs  s h o u ld  b e  e x a m in e d  to  d e te rm in e  th e ir  c u rre n t v a lid ity .

5. C u rre n t p e r fo rm a n c e  re p o rts  m a y  id e n tify  so m e  issu e s .

6. P u b lic a tio n s  re la te d  to  th e  c o m p a n y  o r  m a rk e ts  m a y  re v e a l o th e r  fa c to rs  th a t 

n e e d  to  b e  c o n s id e re d .

N e x t s te p  is to  re v ie w  a ll o f  th e  p o te n tia l is su e s  o n  th e  lis t a n d  e lim in a te  o r 

c o m b in e  th o s e  th a t  a re  d u p lic a tio n s .

2. P r io r it iz in g  is s u e s

D e te rm in e  th e  m o s t im p o rta n t p e rc e iv e d  issu e s . T h o s e  a re  lik e ly  to  h a ve  th e  

g re a te s t im p a c t. C h o o s in g  a lim ite d  n u m b e r th a t tru ly  re p re s e n t th e  v ita l fe w  is s u e s  

e n s u re s  th a t  th e y  a re  lik e ly  to  re c e iv e  th e  a tte n tio n  th e y  d e s e rv e . A  s im p le , b u t e ffe c tiv e , 

te c h n iq u e  fo r  p r io r it iz in g  is as fo llo w s :
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1. H ave  ea ch  in d iv id u a l te rm  m e m b e rs  e v a lu a te  e a c h  o f  th e  re m a in in g  is su e s  

us ing  a 3-2-1 w e ig h t in g  fa c to r , w ith  3 b e ing  b o th  im p o rta n t a n d  u rg e n t, 2  

b e ing  im p o rta n t b u t n o t u rg e n t and  1 re p re s e n tin g  is s u e s  th a t c o u ld  be 

d e fe rre d  o r  th a t th e  c o m p a n y  n o t h a ve  th e  a b ility  o r  re s o u rc e  to  a d d re s s .

2. O n a c h a rt, re c o rd  th e  w e ig h tin g  fa c to rs  id e n tif ie d  b y  e a c h  in d iv id u a l te rm  

m e m b e r a lo n g s id e  e a c h  issu e .

3. C o m p ile  p rio r it ie s  b a se d  on b o th  th e  n u m b e r o f  re s p o n s e s  a n d  th e  w e ig h te d  

a ve ra g e .

4. D isc u ss  th e  is su e s  to  e n s u re  te rm  a g re e m e n t on p r io r it ie s .

O th e r id e n tif ie d  is su e s  n e e d  to  be d is p o s e d  o f  in so m e  w a y  s u c h  as c o m b in in g  

th e m  w ith  re la te d  is su e s  on  th e  lis t, re ta in in g  th e m  fo r  la te r  c o n s id e ra tio n  o r e lim in a tin g  

th e m .

3. A n a ly z in g  is s u e s

T h is  is th e  m o s t c ru c ia l s te p  in th e  a n a ly s is  p ro c e s s . It in v o lv e s  b o th  v a lid a t in g  a 

p a r tic u la r  issu e  a n d  d e v e lo p in g  e ffe c tiv e  w a y s  fo r  a d d re s s in g  it.

4. S u m m a riz in g  is s u e s

T h e  s p e c ific  c o n c lu s io n s  a n d  a lte rn a tiv e  c o u rs e s  o f  a c tio n  n e ed  to  be 

s u m m a riz e d  in a w a y  th a t w ill m a ke  it e a s y  to  p re p a re  th e  o b je c tiv e s  and  a c tio n  p la n s .
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2 .3  Key P e rfo rm ance  Ind ica to rs

G e n e ra lly , K P Is  a re  used  to  d e s c r ib e  a p a r t ic u la r  v a lu e  o r  c h a ra c te r is t ic  

d e s ig n a te d  to  m e a s u re  in p u t, o u tp u t, o u tc o m e , e ff ic ie n c y  o r e ffe c tiv e n e s s . T h e y  a re  

c o m p o s e d  o f a n u m b e r a n d  a u n it o f m e asu re . T h e  n u m b e r p ro v id e s  th e  m a g n itu d e  

(h o w  m u c h ) a n d  th e  u n it is w h a t g ive s  th e  n u m b e r its m e a n in g  (w h a t).

K P Is  a re  lin k e d  to  a b u s in e s s  g o a l. T h e y  ty p ic a lly  c o n s is t o f  a n y th in g  e ls e  th a t is 

d e e m e d  c r it ic a l to  a c o m p a n y 's  s u c c e s s  and  used  to  m e a s u re  th e  p ro g re s s  th a t th e  

c o m p a n y  is m a k in g . เท g e n e ra l, e v e ry  K P Is w ill h a ve  a ta rg e t v a lu e  th a t  m a y  c h a n g e  

o v e r  tim e . T h e  a c tu a l v a lu e  o f th e  K P Is  is c o m p a re d  to  th e  ta rg e t v a lu e  to  d e te rm in e  h o w  

m u c h  p ro g re s s  has b e e n  m a d e  to w a rd s  a c h ie v in g  th e  b u s in e s s  g o a l.

A c c o rd in g  to  M o rr is e y  (1 9 9 6 ), K P Is sh o u ld  m e e t th e  fo llo w in g  c r ite r ia :

1. T h e y  s h o u ld  b e  m e a s u ra b le  fa c to rs . T h e re  a re  m a n y  fa c to rs , s u c h  as  c a sh

flo w , q u a lity  s ta n d a rd  and  d e liv e ry  s c h e d u le s , th a t  m a y  p ro v e  v e ry  u s e fu l fo r

tra c k in g  p e rfo rm a n c e  a t th e  to ta l o rg a n iz a tio n .

2. T h e y  m a y  b e  s e le c te d  fro m  a n y  o r  a ll o f th e  fo llo w in g  ty p e s :

•  H ard  n u m b e rs , su c h  as sa les , un its  o f p ro d u c tio n , p ro d u c ts  s h ip p e d  a n d  

c lie n ts  se rv e d

•  P e rc e n ta g e s , su c h  as  p ro fit m a rg in s , m a rk e t s h a re , s a le s  to  n e w  

c u s to m e rs , re p e a t b u s in e s s  and  p ro d u c tiv ity  in c re a s e s

•  S ig n if ic a n t a c h ie v e m e n ts , such  as  m a jo r  p ro je c t c o m p le tio n s , 

c e rt if ic a t io n s , n e w  s e rv ic e  c a p a b ility  and  p e r fo rm a n c e  a w a rd s

•  S e rv ic e  fa c to rs , su c h  as re s p o n s e  tim e , f re q u e n c y  o f  c o n ta c t a n d  

c u s to m e r  a c c e p ta n c e

•  P ro b le m s  to  be o ve rc o m e , such  as e x c e s s  in v e n to ry , s c h e d u le  

s lip p a g e s , q u a lity  d e fic ie n c ie s  and  c o s t o v e rru n s

•  In d ire c t in d ic a to rs , w h ic h  m a y  s u g g e s t e ffe c tiv e n e s s  in s u b je c t iv e  a re a s  

su c h  a s  tu rn o v e r  o r a b s e n te e is m  (re la te d  to  e m p lo y e e  m o ra le )  a n d  

s u rv e y  re s u lts  (re la te d  to  c u s to m e r se rv ic e )
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3. T h e y  s h o u ld  id e n t ify  w h a t w ill be m e a s u re d , n o t h o w  m u ch  o r  in w h a t 

d ire c tio n . F o c u s in g  s p e c if ic a lly  on th e  fa c to r  to  b e  m e a s u re d  u s u a lly  

p ro v id e s  fo r  g re a te r  o b je c t iv ity  in m a k ing  s u re  s e le c te d  th e  m o s t a p p ro p r ia te  

K P Is . Id e n tify in g  th e  s p e c ific  n u m b e rs  o r re s u lts  d e s ire d  b e fo re  c o n s id e re d  

o th e r  a lte rn a tiv e s  m ig h t le ad  to  p re m a tu re  s e le c tio n  o f K P Is  b e c a u s e  o f its 

e m o tio n a l a p p e a l.

4. T h e y  s h o u ld  re p re s e n t fa c to rs  th a t can  be tra c k e d  on an o n g o in g  b a s is  to  

th e  e x te n t p o ss ib le . K P Is  th a t can  o n ly  be m e a s u re d  a fte r  th e y  ha ve  b een  

c o m p le te s , s u c h  as a c q u is it io n , a re  a c c e p ta b le  in c e rta in  a re a s . H o w e ve r, 

w h e n  K P Is  can  b e  id e n tif ie d  in su c h  a w a y  th a t th e y  c a n  be tra c k e d  as 

o n g o in g  tre n d s , s u c h  as s a le s  g ro w th  o r p e rc e n ta g e  o f  re p e a t b u s in e s s , th e y  

a re  m u c h  m ore  u se fu l as  a p a rt o f th e  to ta l p la n n in g  p ro c e ss .

5. T h e  c o s t o f id e n tify in g  a n d  m o n ito r in g  K P Is  s h o u ld  n o t e x c e e d  th e  v a lu e  o f 

th e  in fo rm a tio n  o b ta in e d . A  re p re s e n ta tiv e  s a m p lin g  w o u ld  p ro b a b ly  be 

n e a r ly  as  u s e fu l a t a m u ch  lo w e r cost.

2 .3 .1  D e ve lo p in g  K ey  P e rfo rm a n c e  In d ic a to rs

D e v e lo p in g  K P Is  has  4  s te p s . It s ta rts  w ith  id e n t ify  c r it ic a l s u c c e s s  fa c to rs , 

e s ta b lis h in g  K P Is , la u n c h  o f K P Is  and  m o n ito r in g  p e rfo rm a n c e . H o w e v e r, to  be 

s u c c e s s fu l in d e v e lo p in g  K P Is , th e  c o m p a n y  m u s t d e fin e  ta rg e t p e r fo rm a n c e  le ve ls  and  

th e n  d e c id e s  th e  b e s t w a y  to  re p re s e n t v a r ia n c e  fro m  th a t ta rg e t.

S te p  1: Id e n tify  c ritica l s u c c e ss  fa c to rs

T h e  f ir s t  s te p  is to  id e n t ify  th e  sp e c ia l s e t o f  c r it ic a l s u c c e s s  fa c to rs . T h e  

c o m p a n y  m u s t th in k  d e e p e r  and  b ro a d e r  th is  th ro u g h  in th e  p a s t. It is c r it ic a l th a t th e  

K P Is  s e le c te d  m u s t s u p p o rt th e  C S F s  th a t th e  c o m p a n y  w a n ts  to  a c h ie v e . If g e t th e s e  

w ro n g , e v e ry th in g  th a t fo llo w s  w ill be o u t o f  a lig n m e n t.

T o  a n a ly z e  C S F s , th e  c o m p a n y  m u s t e x a m in e  th ro u g h  th e  o rg a n iz a tio n  su c h  as;

•  C u s to m e r  fo c u s

•  F in a n c ia l

•  P e o p le

• In n o va tio n



14

T ab le  2.1 E xam p le  o f c r it ic a l s u c c e s s  fa c to rs

Critical Success Factors

■  Im p ro v e d  c u s to m e r  s a tis fa c tio n

■  Im p ro v e d  p ro d u c t a n d  s e tv ic e  d e liv e ry

■  In c re a s e d  p ro d u c t a n d  s e rv ic e  ra n g e

■  In c re a s e d  s a le s

■  N e w  b u s in e s s

■  H ig h e r  e a rn in g s  p e r  e m p lo y e e

■  C a s h  f lo w

■  Im p ro v e d  c o s t p e r fo rm a n c e

■  A c h ie v e m e n t o f  a  rea l p a r tn e rs h ip

■  M a x im iz a tio n  o f  th e  p o te n tia l o f  th e  o rg a n iz a tio n ’s 

e m p lo y e e s

■  C re a tio n  o f  a  w o r ld -c la s s  te a m

■  S a fe  a n d  in te re s t in g  w o rk  e n v iro n m e n t

■  D e v e lo p m e n t a n d  m a in te n a n c e  o f s tra te g ic  c o m p e tit iv e  

a d v a n ta g e

■  F o c u s  on  c o n t in u o u s  im p ro v e m e n t o f  a ll k e y  p ro c e s s e s

■  Im p ro v e d  p ro d u c t a n d  s e rv ic e  p e rfo rm a n c e

■  N e w  p ro d u c ts  in n e w  m a rk e ts

■  Im p ro v e d  p e r fo rm a n c e  in  k e y  in te rn a l p ro c e s s e s

■  C o m m u n ity  le a d e rs h ip  a n d  re s p o n s ib ility

A s p e c t o f  o rg a n iz a tio n a l 
p e rfo rm a n c e

C u s to m e r fo c u s

F in an c ia l

P eop le

In n o va tio n

S te p  2 : E s ta b lis h in g  K P Is

The  n e x t s te p  is to  e s ta b lis h  KP Is  fo r  e a ch  c r it ic a l fa c to r  a s  a  y a rd s t ic k  fo r  

m e asu r in g  p e r fo rm a n c e  w ith  re g a rd  to  th e  g oa l a n d  o b je c t iv e s  o f  th e  c o m p a n y . S om e  o f  

th e se  m e a su re s  w ill b e  q u a n t ita t iv e  a n d  som e  q u a lita tiv e . C h o o se  th e  m e a s u re  w h ic h  

b e s t re f le c ts  u n d e rs ta n d in g  o f h o w  th e  issue  a ffe c ts  th e  b u s in e ss .



s te p  3: L a un c h  o f K P Is

T h is  s te p  h a s  4 m a jo r p h a se s :
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1. G o a ls  d o w n  and  p la n s  up

T h is  re q u ire s  th e  h ig h  leve l K P Is  to  b e  c a s c a d e d  d o w n  to  e a c h  o p e ra tic n a l te a m . 

A s  its  n a m e  im p lie s , th e  p ro c e s s  p re s e n ts  th e  h ig h  le ve l K P Is  as  g o a l a n d  a llo w s  te a m s  

to  d e v e lo p  th e ir  re le v a n t K P Is  th ro u g h  th e  p la n s  th e y  c re a te  to  a c h ie v e  th is  g o a l.

2. D e v e lo p  in d iv id u a l p e rfo rm a n c e  p la ns

O n  th e  b a s is  o f  th e  n e w  su ite  o f  p la ns , th e  C E O , D iv is io n a l, s e c tio n  a n d  te a m  

le a d e rs  c re a te  th e ir  p e rs o n a l p e rfo rm a n c e  p la n s  b y  s e le c tin g  th e  m o s t c r it ic a l K P Is  fro m  

th e  re le v a n t o rg a n iz a tio n a l p lan . O n c e  d e v e lo p e d , th e y  a re  s ig n e d  o f f  a t th e  a p p ro p r ia te  

leve l.

3. D o c u m e n ta tio n  d e v e lo p m e n t

A ll K P Is , D iv is io n a l, te a m  a n d  p e rso n a l p la n s  a re  lo g g e d  w ith  th e  a p p ro p r ia te  

o rg a n iz a tio n a l u n it a n d  a p ro c e s s  fo r  u p d a tin g  th ro u g h  th e  n e x t p la n n in g  c y c le  d e c id e d .

4 . T ra in in g

T o  s u p p o r t a ll s ta f f  in th e ir  e ffo rt to  a c h ie v e  th e  K P Is  fo r  w h ic h  th e y  a re  

a c c o u n ta b le , it is e s s e n tia l th a t c o m p re h e n s iv e  tra in in g  o p tio n s  b e  m a d e  a v a ila b le . 

T h e s e  s h o u ld  b e  b ro ke n  in to  g ro u p  tra in in g  (w h e re  c o rp o ra te -w id e  d e v e lo p m e n t is 

n e e d e d ) a n d  in d iv id u a l tra in in g  (fro m  w h ic h  in d iv id u a ls  c a n  s e le c t as  re q u ire d ). T ra in in g  

s h o u ld  c o v e r  te c h n ic a l a n d  fu n c tio n a l p e r fo rm a n c e  as w e ll as b e h a v io ra l p e r fo rm a n c e .

S te p  4 : M o n ito r in g  p e rfo rm a n c e

T h e  c o m p a n y  s h o u ld  m o n ito r p e rfo rm a n c e , m e a s u re  a n d  re v ie w  p e rfo rm a n c e  a t 

le a s t o n c e  a y e a r  in re g a rd  to  d e v e lo p m e n t p rio r it ie s  a n d  o b je c tiv e s  a n d  ta k e  s te p s  to  

im p ro v e  p e r fo rm a n c e  w h e re  p e r fo rm a n c e  ta rg e ts  a re  n o t m e t th e  ta rg e t. T h e  im p o rta n t 

th in g  is e s ta b lis h  a p ro c e s s  o f re g u la r  re p o rtin g  to  m a n a g e m e n t le ve l. M o re o v e r , it is 

n e c e s s a ry  to  h a ve  a s u b s ta n tia l c o n tin u o u s  im p ro v e m e n t p la n  to  s im p lify  th e  K P Is  

sy s te m .
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2 .4  S ta tis tica l T echn iques

เท th is  s e c tio n , th e re  a re  m a n y  s ta t is t ic a l te c h n iq u e s  d e te rm in e d  to  p e rfo rm  th e  

s ig n if ic a n c e  and  h y p o th e s is  te s t in g  w ith  tw o  s a m p le s . O n e  te c h n iq u e  is used  w ith  

p ro p o rtio n , o n e  is use d  w ith  v a r ia n c e s  and  th e  o th e rs  a re  u se d  w ith  m e an s . T h e  

te c h n iq u e s  fo r  a n a ly z in g  m e a n s  a re  s e p a ra te d  in to  th o s e  u se d  w ith  la rg e  s a m p le s  and  

th o s e  u se d  w ith  s m a ll sa m p le s . เท fo u r  o f  th e  fiv e  te c h n iq u e s  p re s e n te d  in th is  se c tio n , 

th e  tw o  s a m p le s  a re  a s s u m e d  to  be in d e p e n d e n t s a m p le s . T h e  s a m p le s  a re  

in d e p e n d e n t b e c a u s e  th e  item  o r p e o p le  s a m p le d  เท e a c h  g ro u p  a re  เท no w a y  re la te d  

to  th o s e  เท th e  o th e r  g ro u p . A n y  s im ila r ity  b e tw e e n  ite m s  o r  p e o p le  in th e  tw o  sa m p le s  is 

c o in c id e n ta l and  d u e  to  c h a n c e . T h e  o th e r  te c h n iq u e  is fo r  a n a ly z in g  d a ta  fro m  tw o  

d e p e n d e n t o r  re la te d  s a m p le s , w h ic h  a re  s a m p le s  s e le c te d  เท su c h  a w a y  as  to  be 

d e p e n d e n t o r  re la te d . เท th is  c a se , ite m s  o r  p e rs o n s  in o n e  s a m p le  a re  m a tc h e d  in so m e  

w a y  w ith  ite m s  o r  p e rs o n s  เท th e  o th e r  s a m p le  (K ie m e le , S c h m id t, a n d  B e rd in e , 2 0 0 0 ). 

T h e  s ig n if ic a n c e  te s ts  a re  s u m m a riz e d  in T a b le  2 .2 .



T able 2.2 Sum m ary  of s ig n ifican ce  te s ts

T e s t No. T o  T e s t
N o rm a l

D is tr ib u tio n
S a m p le  S iz e

S a m p le s
In d e p e n d e n t

O th e rs V a r ia n c e  K n o w n S ig n if ic a n c e  T e s t

1. M ean  =  S p e c if ie d  V a lu e ร sm a ll o r la rg e - - y N o rm a l

2. M e an  = S p e c if ie d  V a lu e ร s m a ll - - X S tu d e n t's  / - T e s t

3. D iffe re n c e  b e tw e e n  tw o  M e a n s ร s m a ll o r la rg e a l  = a l ^ N o rm a l

4. D iffe re n c e  b e tw e e n  tw o  M e a n s ร s m a ll a l *  a l X A s p in -  W e lc h  T e s t

5. D iffe re n c e  b e tw e e n  tw o  M e a n s ร s m a ll ✓ a l  = a l X S tu d e n t ’s / - T e s t

6. D iffe re n c e  b e tw e e n  tw o  M e a n s ร  o r  X sm a ll o r  la rg e X - o r X P a ire d  C o m p a r is o n  T e s t

7. V a r ia n c e  =  S p e c if ie d  V a lu e ร sm a ll - - y o r X X  T e s t

8. D iffe re n c e  b e tw e e n  tw o  V a r ia n c e s sm a ll o r  la rg e ร - o r X F  -R a tio  T e s t
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B e fo re  e xp la in  a b o u t s ig n ific a n c e  te s ts , p r in c ip le  o f  s ig n if ic a n c e  te s t in g  a n d  

c o n c e p t o f  s ta n d a rd  e r ro r  w ill b e  e x p la in e d  to  in tro d u c e  th e  b a c k g ro u n d  o f  s ig n if ic a n c e  

te s tin g .

2 .4 .1  T h e  P rin c ip le  o f S ig n ific a n c e  T e s tin g

V a r ia t io n  w ill o c c u r  b e c a u se  th e  o u tc o m e  o f a n y  ite m , p ro c e s s  o r  s itu a tio n  w ill be 

th e  re s u lt o f  th e  c o m b in e d  e ffe c ts  o f  m a n y  fa c to rs , a ll o f  w h ic h  w ill v a ry  o v e r t im e  o r  

b e tw e e n  s im ila r  ite m s . S o m e  o f th e s e  e ffe c ts  m a y  be fu lly  p re d ic ta b le , o th e rs  w ill no t. 

W h e re  th e s e  e ffe c ts  a re  n o t p re d ic ta b le , no t know , o r  n o t q u a n t if ia b le  th e  v a r ia t io n  w ill 

e ith e r  b e  t ru ly  ra n d o m , o r  if  n o t tru ly  ra n d o m  th e n  a t le a s t h a v in g  th e  p ra c tic a l e ffe c t o f 

b e in g  ra n d o m . T h is  is kn o w n  as random variation and  w ill, fo r  g ive n  s itu a tio n s , te n d  to  

p ro d u c e  c e rta in  p a tte rn s  in th e  o u tc o m e . T h e  p ro p e rtie s  o f  th e s e  p a tte rn s  h a ve  b e e n  

th o ro u g h ly  in v e s tig a te d  and  a re  u n d e rs to o d , so  th e y  c a n  be used  to  m o d e l th e  s itu a tio n s  

th e y  re p re s e n t. T h e s e  m o d e ls  a re  know n as sampling distnbutions b e c a u s e  th e y  

re p re s e n t th e  d is tr ib u tio n  o f v a lu e s  th a t w o u ld  be o b ta in e d  i f  a  s a m p le  is s e le c te d  

ra n d o m ly  fro m  a p o p u la t io n  w h e re  ju s t ra n d o m  v a r ia b ility  is p re s e n t. T h re e  c o m m o n  

s a m p lin g  d is tr ib u tio n s  a re  th e  N o rm a l, th e  P o isso n  and  th e  B in o m ia l d is tr ib u tio n s . 

H a v in g  d e c id e d  on th e  a p p ro p r ia te  s ta tis tic a l m o d e l fo r  a p a r tic u la r  s itu a tio n , it is th e n  

p o s s ib le  to  m e a s u re  th e  a b s o lu te  v a lu e  o f a p a r tic u la r  c h a ra c te r is t ic  a n d  th e  e x te n t o f  

th e  ra n d o m  v a r ia b il i ty  p re s e n t so  th a t fu tu re  c h a n g e s  o r  re s u lts  fro m  d if fe re n t ite m s  can  

b e  c o m p a re d  to  it. It is th e n  p o s s ib le  to  see  h o w  lik e ly  it is th a t a p a r tic u la r  re s u lt  c a m e  

fro m  th e  a p p ro p r ia te  m o d e l. เท o th e r w o rd s , th e  o b s e rv e d  s a m p le  is c o m p a re d  to  a 

re fe re n c e  s e t in th e  fo rm  o f a s ta tis tic a l m od e l w h o s e  p a ra m e te rs  a re  kn o w n .

T h e  p r in c ip le  c a n  b e  e x p la in e d  by re fe re n c e  to  a s a m p le  o f m e a s u re m e n ts  o f 

s ize  ta k e n  fro m  a p ro d u c tio n  p ro c e s s  w h e re  ra n d o m  v a r ia b ility  is p re s e n t. If  th e  

in d iv id u a l c o m p o n e n ts  a re  s e le c te d  fro m  a p ro d u c tio n  p ro c e s s  w h e re  ra n d o m  v a r ia b il i ty  

is p re s e n t. I f  th e  in d iv id u a l c o m p o n e n ts  a re  s e le c te d  a t ra n d o m  fro m  a b a tc h , a 

d im e n s io n  m e a s u re d  a n d  a fre q u e n c y  d is tr ib u tio n  o f th e  re s u lts  is p lo tte d , th e y  w ill be  

d is tr ib u te d  N o rm a lly ;
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F ig u re  2 .2  N o rm a l d is tr ib u tio n  c u rv e

F ro m  th e  p ro p e rtie s  o f  th e  N o rm a l D is tr ib u tio n ;

9 9 .8 %  o f  c o m p o n e n ts  w ill fa ll w ith in  ±  3 .0 9 (7

9 5 %  o f c o m p o n e n ts  w ill fa ll w ith in  ±  1 .96  cr

T h is  d is tr ib u tio n , o n c e  e s ta b lis h e d  fo r  a p a r tic u la r  s itu a tio n  can  a c t as a 

re fe re n c e  se t o r y a rd s tic k  a g a in s t w h ic h  th e  s ize  o f fu tu re  c o m p o n e n ts  c a n  b e  ju d g e d  to  

d e te rm in e  if  a s ig n if ic a n t c h a n g e  h a s  o c c u rre d  in th e  p ro c e ss . If a c o m p o n e n t is o u ts id e  

th e  ± 1 . 9 6 ( 7  o r  ± 3 .0 9  cr ‘ lim its ’ , it can be c o n c lu d e d  th a t a c h a n g e  has p ro b a b ly  

o c c u rre d . T h e  p ro b a b ility  o r c e r ta in ty  o f  o u r  c o n c lu s io n  w ill d e p e n d  on  h o w  fa r  o u ts id e  

th e  ‘ lim its ’ th e  c o m p o n e n t is.

2 .4 .2  T h e  C o n c e p t o f  s ta n d a rd  E r ro r

F ig u re s  2 .3  re p re s e n t th e  d e g re e  o f u n c e rta in ty  w h e n  e s tim a tin g  th e  m e a n  fro m  

in d iv id u a l o b s e rv a tio n s . If  s m a ll s a m p le s  o f  c o m p o n e n ts  a re  s e le c te d  fro m  a b a tc h  a n d  

th e ir  m e a n s  a re  p lo tte d , th e y  w ill a g a in  fo rm  N o rm a l d is tr ib u tio n  b u t th e y  w ill be  le ss  

s p re a d  o u t th a n  fo r  in d iv id u a l v a lu e s ;
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F ig u re  2 .3  V a r ia t io n  in c o m p o n e n t s ize  a ro u n d  th e  m e an

C o m m o n  s e n s e  sa ys  th a t th e  la rg e r  th e  s a m p le  s ize , th e  m o re  re lia b le  w ill b e  th e  

e s tim a te  o f  m e an  s iz e  th a t  th e  p ro c e s s  is p ro d u c in g . T h e  s p re a d  o f  s a m p le  m e a n s  is

m e a s u re d  b y  -^ =  is kn o w n  as  th e  'S ta n d a rd  E rro r o f  th e  M e a n ’ , w h e re  ท =  s a m p le  s ize .
V »

เท th e  s a m e  w a y , a c e rta in  a m o u n t o f  e r ro r  w ill o c c u r  w h e n  a n y  s u m m a r iz in g  

s ta t is t ic  is c a lc u la te d  fro m  s a m p le s . T h u s ;

S ta n d a rd  E rro r  o f  th e  M e an

S ta n d a rd  E rro r  o f  th e  M e d ia n

S ta n d a rd  E rro r  o f  th e  s ta n d a rd

S ta n d a rd  E rro r  o f  th e  V a r ia n c e

T h e re fo re , ju s t  as  th e  s ta n d a rd  d e v ia tio n  re p re s e n te d  th e  e x p e c te d  lim its  on  th e  

s p re a d  o f  in d iv id u a l ite m s , so  th e  s ta n d a rd  E rro rs  c a n  be ta k e n  to  re p re s e n t th e  ' l im its ’ 

o f  e x p e c te d  v a r ia b il i ty  in s u m m a riz in g  s ta tis tic s . T h e y  c a n  b e  ta k e n  as  y a rd s tic k s  

a g a in s t w h ic h  s a m p le  s ta t is t ic s  c a n  be c o m p a re d . S o  s ig n if ic a n c e  te s t in g  in v o lv e s  

c o m p a rin g  th e  d iffe re n c e  o f  in te re s t w ith  th e  s ta n d a rd  E rro r. T h is  is d o n e  b y  c a lc u la tin g  

a T e s t S ta tis tic ;

ท
1 .250-

yfn

'Jin
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T e s t S ta tis tic  = D iffe re n c e

S ta n d a rd  E rro r

T h e n , e ith e r  th e  T e s t S ta t is tic  is c o m p a re d  w ith  a lim it in g  v a lu e  b a s e d  on r isks  o f 

a w ro n g  d e c is io n  o r th e  p ro b a b ility  th a t th e  v a lu e  c a m e  fro m  th e  d is tr ib u tio n  is lo o k e d  up 

in th e  T a b le  2 .2 .

2 .4 .3  S ig n ific a n c e  T e s ts

1. T o  te s t w h e th e r  th e  m e a n  o f a p o p u la tio n  is  e q u a l to  sp e c ifie d  v a lu e  ( |1  = J l0)

F o r la rg e  s a m p le s  (o r  if  v a r ia n c e  is kn o w n )

A s s u m p tio n : N o rm a l D is tr ib u tio n

T e s t s ta tis tic : * .. aÆท

W h e re : X - m ean  o f  th e  s a m p le

Mo - s p e c ifie d  v a lu e  o f  th e  p o p u la t io n  m ean

a - p o p u la tio n  s ta n d a rd  d e v ia tio n

ท = s a m p le  s ize

D is tr ib u tio n : N o rm a l

C o n fid e n c e  In te rva l: x ±  /J.a/ -^=

2 . T o  te s t w h e th e r  th e  m e a n  o f a  p o p u la tio n  is e q u a l to  a  sp e c ifie d  v a lu e  ( | 1  = J l0) 
o r  S tu d e n t’s t-T e s t

Fo r s m a ll s a m p le s  

A s s u m p tio n : N o rm a l D is tr ib u tio n

T e s t s ta tis tic :

D is tr ib u tio n : t  -  d is tr ib u tio n

D e g re e  o f fre e d o m , y =  n-1

VIอ ส บ ุด ก ล า ง  ส ำ น ้ท ง า น ว > า ย ท 5 พ 0 น ท
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C o n fid e n c e  L im its  ( T w o - ta i le d ) :  x ± t 0 , ,  v —j=/2 v«
I f  s a m p le  s ize  is la rg e , N o rm a l te s t can  b e  used .

3 . T o  te s t fo r  a s ig n if ic a n t d iffe re n c e  b e tw e e n  tw o  m e a n s  ( J i1 = J l2)

F o r la rg e  s a m p le s  (o r i f  v a r ia n c e  is kn o w n )

A s s u m p tio n : N o rm a l D is tr ib u tio n

4. T o  te s t fo r  a s ig n if ic a n t d iffe re n c e  b e tw e e n  tw o  m e a n s  ( J i ,  = |1 2) 
(A s p in  -  W e lc h  T e s t)

F o r s m a ll s a m p le s  

A s s u m p tio n : N o rm a l D is tr ib u tio n

D is tr ib u tio n : N o rm a l

D is tr ib u tio n : t  -  d is tr ib u tio n

D e g re e  o f  fre e d o m , V -

«1 ท2 -«2 - lV W2 J
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5. T o  te s t fo r  a  s ig n ific a n t d iffe re n c e  b e tw e e n  tw o  m e a n s  ( |1 1 = \ l 2) 
(S tu d e n t’s  t -T e s t)

F o r s m a ll s a m p le s  a n d  if  v a r ia n c e s  a re  n o t s ig n if ic a n t ly  d if fe re n t 

A s s u m p tio n : N o rm a l D is tr ib u tio n

T e s t s ta tis tic :

W h e re ; â  = p o o le d  e s tim a te  o f th e  u n k n o w n  s ta n d a rd  d e v ia tio n

I (ท1 - ใ ) & ?  + (ท2 - l ) â .
ท1 + ท2 - 2

D is tr ib u tio n : t  -  d is tr ib u tio n

D e g re e  o f fre e d o m , V — ท1+ ท2 - 2

C o n fid e n c e  L im its  (T w o  -  ta ile d ): ท2

6. T o  te s t fo r  a s ig n ific a n t d iffe re n c e  b e tw e e n  tw o  m e a n s  -  P a ire d  C o m p a ris o n

A s s u m p tio n : N o rm a l D is tr ib u tio n

A p p ly  t-T e s t to  d iffe re n c e ;

ท p a irs  o f  m e a s u re m e n ts  x\J 1 x2J 1 0 =  1 . 2 .......ท)

H c1 (T w o -T a ile d ) : jUy = fj.2j ( fo r  a ll j)

H 1 ■ M y  *  Mi j
d j = x1. - X2J 0 =  1. 2 , . . . ,  ท)

H 0 -. /ud AO, H  1-. f id AO

T e s t s ta tis tic : d - k

D is tr ib u tio n : t  -  d is tr ib u tio n

D e g re e  o f fre e d o m , y =  ท -  1

If  s a m p le  s iz e s  a re  la rg e  N o rm a l te s t ( te s t 1) can  be u se d
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7. T o  te s t w h e th e r  th e  v a r ia n c e  o f a p o p u la tio n  is  e q u a l to  a sp e c ifie d  v a lu e

(< 72 =  <To>
A s s u m p tio n : N o rm a l D is tr ib u tio n

(ท- \)â2T e s t s ta t is tic : - — ——

8. T o  te s t fo r  a  s ig n ific a n t d iffe re n c e  b e tw e e n  tw o  v a r ia n c e s  ( (J '11 =  ( J 22)
(F  -  R a tio  T e s t)

S o m e tim e s  w e  a re  in te re s te d  in th e  v a r ia b ility  o f  a p o p u la tio n  o f  d a ta  ra th e r  th a n  

a m e a s u re  o f  c e n tra l te n d e n c y  su c h  as  th e  m e an  o r p ro p o rtio n . A  v a r ia n c e  is a  m e a s u re  

o f d is p e rs io n  o r  v a r ia b ility . T h e re  a re  o c c a s io n s  w h e n  b u s in e s s  a n a ly s ts  a re  in te re s te d  in 

te s tin g  h y p o th e s e s  a b o u t tw o  p o p u la tio n  v a r ia n c e s .

เท q u a lity  c o n tro l, s ta t is t ic ia n s  o fte n  e x a m in e  b o th  a m e a s u re  o f  c e n tra l te n d e n c y  

(m ean  o r p ro p o rtio n )  and  a m e a s u re  o f v a r ia b ility . S u p p o s e  a m a n u fa c tu r in g  p la n t ha s  

m a d e  tw o  b a tc h e s  o f an ite m , p ro d u c e d  ite m s  on tw o  d iffe re n t m a c h in e s , o r  p ro d u c e d  

ite m s  on tw o  d iffe re n t sh ifts . It m ig h t b e  o f in te re s t to  c o m p a re  th e  v a r ia n c e s  fro m  th e  

tw o  b a tc h e s  o r  g ro u p s  in an e ffo r t to  d e te rm in e  w h e th e r  th e re  is m o re  v a r ia b il i ty  in o n e  

th a n  a n o th e r. F o r e x a m p le , i f  o n e  m a c h in e  o r  s h ift has m ore  v a r ia b ility  th a n  a n o th e r , 

m a n a g e rs  m ig h t w a n t to  in v e s tig a te  w h y  th a t m a c h in e  o r  s h if t  is n o t as c o n s is te n t as  th e  

o the r.

V a r ia n c e  is s o m e tim e s  u se d  as a m e a s u re  o f th e  r is k  o f  a s to c k  in th e  s to c k  

m a rke t. T h e  g re a te r  th e  v a r ia n c e , th e  g re a te r  th e  risk . B y u s in g  te c h n iq u e s  d is c u s s e d  

he re , a fin a n c ia l b u s in e s s  a n a ly s t c o u ld  d e te rm in e  w h e th e r  th e  v a r ia n c e  (o r  r isk ) o f  tw o  

s to c k s  a re  th e  sa m e .

เท te s t in g  h y p o th e s e s  a b o u t tw o  p o p u la tio n  v a r ia n c e s , th e  s a m p le  v a r ia n c e s  a re  

used . It m a ke s  s e n s e  th a t if  tw o  s a m p le s  c o m e  fro m  th e  sa m e  p o p u la tio n  (o r p o p u la t io n s

<J2w ith  e q u a l v a r ia n c e s ), th e  ra tio  o f  th e  sa m p le  v a r ia n c e  - ^ - ,  sh o u ld  b e  a b o u t 1.

D is tr ib u tio n : X2 1 D e g ree  o f fre e d o m , V -  ท - 1
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H o w e ve r, b e c a u s e  o f s a m p lin g  e rro r, sa m p le  v a r ia n c e s  e ve n  fro m  th e  s a m e  p o p u la t io n  

(o r fro m  tw o  p o p u la t io n s  w ith  e q u a l v a r ia n c e s ) w ill v a ry . T h is  ratio o f two sample 
variances fo rm u la te s  w h a t is c a lle d  an F -va lu e .

F

T h e s e  ra tio s , i f  c o m p u te d  re p e a te d ly  fo r  p a irs  o f  s a m p le  v a r ia n c e s  ta k e n  fro m  a 

p o p u la tio n , a re  d is tr ib u te d  as an  F  d is tr ib u tio n . T h e  F  d is tr ib u tio n  w ill v a ry  b y  th e  s iz e s  o f 

th e  sa m p le s , w h ic h  a re  c o n v e rte d  to  d e g re e s  o f fre e d o m .

W ith  th e  F  d is tr ib u tio n , th e re  a re  d e g re e s  o f fre e d o m  a s s o c ia te d  w ith  th e  

n u m e ra to r  (o f  th e  ra tio ) and  th e  d e n o m in a to r. A n  a s s u m p tio n  u n d e r ly in g  th e  F  

d is tr ib u tio n  is th a t th e  p o p u la t io n s  from  w h ic h  th e  s a m p le s  a re  d ra w n  a re  n o rm a lly  

d is tr ib u te d  fo r  X . T h e  F  te s t o f  tw o  p o p u la tio n  v a r ia n c e s  is e x tre m e ly  s e n s it iv e  to  

v io la t io n s  o f th e  a s s u m p tio n  th a t th e  p o p u la tio n s  a re  n o rm a lly  d is tr ib u te d . T h e  b u s in e s s  

a n a ly s t s h o u ld  c a re fu lly  in v e s tig a te  th e  sh a p e  o f th e  d is tr ib u tio n s  o f  th e  p o p u la t io n s  fro m  

w h ic h  th e  s a m p le s  a re  d ra w n  to  b e  c e rta in  th e  p o p u la tio n s  a re  n o rm a lly  d is tr ib u te d . T h e  

fo rm u la  u se d  to  te s t h y p o th e s e s  c o m p a rin g  tw o  p o p u la tio n  v a r ia n c e s  fo llo w s .

F= ^

F- d is tr ib u tio n  w ith  d e g re e  o f fre e d o m  vx,v2
ท = «1-1
y2 = ท2-1
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2 .5  L i te r a tu r e  S u r v e y s

A ll lite ra tu re  s u rv e y s  re la te d  to  d e v e lo p m e n t o f p e r fo rm a n c e  m e a s u re m e n t and  

in d ic a to r  a re  p re s e n te d  a s  b e low .

A h m a d , I. (1 9 9 0 ) p ro p o s e d  th e  th e s is  a b o u t th e  d e v e lo p m e n t o f p e r fo rm a n c e  

m e a s u re m e n t in o rg a n iz a tio n  in o rd e r  to  in d ic a te  th e  lo w  p e rfo rm a n c e  a n d  s u g g e s t h o w  

to  im p ro v e  it. T h e  p e r fo rm a n c e  m e a s u re m e n t sys te m  th a t u se d  in th is  th e s is  is 

P e r fo rm a n c e  O b je c tiv e s  M o d e l, w h ic h  w e ig h t e a c h  fa c to r  in o rd e r  to  s h o w  th e  m o s t 

im p o rta n t fa c to r  fo r  th e  o rg a n iz a tio n .

G a lla g h e r a n d  K n ig h t (1 9 8 6 ) e x p la in e d  th e  m e th o d o lo g y  a n d  b e n e fits  o f G ro u p  

T e c h n o lo g y  as  w e ll as  to  in d ic a te  th e  c u rre n t sc a le  o f  d e v e lo p m e n t in p ro d u c tio n  b y 

re fe re n c e  to  a c tu a l in d u s tr ia l a p p lic a tio n s . S o m e  p a rts  m e n tio n e d  th e  a p p lic a tio n s  o f th e  

b a s ic  a p p ro a c h  to  d e s ig n , e s tim a tin g  a n d  p la n n in g  fo r  p ro d u c tio n .

Ja c k s o n  a n d  K a re n  (1 9 9 6 ) s u g g e s te d  th e  s te p  o f  Lean  m a n a g e m e n t s y s te m  a n d  

th e  im p le m e n ta tio n  o f th is  s y s te m . S o m e  p a rts  m e n tio n e d  a b o u t s tra te g ic  c o n tro l &  

p la n n in g  and  im p le m e n ta tio n .

K ap la n  and  N o rto n  (1 9 9 2 ) h a ve  d e v is e d  a fra m e w o rk  “ B a la n c e d  S c o re c a rd ” fo r  

an  in te g ra te d  p e r fo rm a n c e  m e a s u re m e n t s y s te m  fo r  s tra te g ic , o p e ra tio n a l a n d  f in a n c ia l 

m e a s u re s . T h e  b a la n c e d  s c o re c a rd  p ro v id e s  a n s w e rs  to  fo u r  b a s ic  q u e s tio n s : H o w  d o  

c u s to m e rs  se e  u s ?  (C u s to m e r  p e rs p e c tiv e ) ; W h a t m u s t w e  e x c e l a t?  ( In te rn a l 

p e rs p e c tiv e ); C an  w e  c o n tin u e  a n d  c re a te  v a lu e ?  ( In n o v a tio n  a n d  le a rn in g  p e rs p e c tiv e ) ; 

and  H o w  d o  w e  lo o k  to  s h a re h o ld e rs ?  (F in a n c ia l p e rs p e c tiv e ). T h e  b a la n c e d  s c o re c a rd  

in c lu d e s  fin a n c ia l m e a s u re s  th a t te ll th e  re s u lts  o f  a c tio n s  a lre a d y  ta k e n . A n d  it 

c o m p le m e n ts  th e  fin a n c ia l m e a s u re s  w ith  o p e ra tio n a l m e a s u re s  on c u s to m e r  

s a tis fa c tio n , in te rn a l p ro c e s s e s , a n d  o rg a n iz a tio n 's  in n o v a tio n  a n d  im p ro v e m e n t 

a c tiv it ie s -  o p e ra tio n a l m e a s u re s  th a t  a re  th e  d r iv e rs  o f  fu tu re  fin a n c ia l p e rfo rm a n c e .
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K h e m th o n g v o n g s a , ร .  (1 9 9 9 ) p ro p o s e d  th e  th e s is  a b o u t L e a n  m a n a g e m e n t 

s ys te m . T h e  re s u lt o f  th e  sy s te m  can  d e v e lo p  p e r fo rm a n c e  in d e x e s  in o rd e r  to  m a ke  

c u s to m e r  s a tis fa c tio n  a n d  im p ro v e  p ro d u c tio n  p ro c e s s  q u a lity .

K o n g s u p a p s ir i, p. (2 0 0 1 ) p ro p o s e d  th e  th e s is  th a t  in te n d e d  to  p re s e n t th e  

d e v e lo p m e n t o f  k e y  p e r fo rm a n c e  in d ic a to rs  fo r  p ro d u c tio n . H e  a im e d  to  im p ro v e  th e  

p ro d u c tio n  p la n n in g  a n d  k e y  p e r fo rm a n c e  in d ic a to rs  in th e  rea l fa c to ry .

P an t, A . (1 9 9 7 ) s tu d ie d  th e  p e r fo rm a n c e  o f th e  o rg a n iz a tio n  b y  c o m p a r in g  tw o  

sy s te m s : T o ta l P ro d u c tiv ity  M o d e l a n d  D a ta  E n v e lo p m e n t A n a ly s is . F irs t, T o ta l 

P ro d u c tiv ity  M o d e l e x a m in e s  th e s e  fa c to rs : m an, m a te ria l a n d  c o m p o n e n t, fu n d , e n e rg y  

and  e x p e n d . N e x t, D a ta  E n v e lo p m e n t A n a ly s is  a n a ly z e s  th e  p e r fo rm a n c e  o v e r  d iffe re n t 

t im e  p e rio d . T h e  o u tc o m e  o f  th is  sys te m  c a n  b e  used  as  a to o l fo r  c o n tro l a n d  e v a lu a tio n  

o f p a s t a c c o m p lis h m e n ts  as  w e ll as  a to o l to  a id  in p la n n in g  fu tu re  a c tiv it ie s .

R o ls ta d a s , A . (1 9 9 5 ) d e s c r ib e d  a b o u t p e r fo rm a n c e  m a n a g e m e n t b y  u s in g  

B e n c h m a rk in g  te c h n iq u e . He e x p la in e d  s in c e  c re a tin g  th e  s y s te m , s e le c tin g  th e  

p e r fo rm a n c e  in d ic a to rs  u n til c o n tro llin g  and  a s s e s s in g  th e  re su lt.
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