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# # 5370645021 : MAJOR INDUSTRIAL ENGINEERING
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TANAWIN NUNTHAPHANICH : DESIGN OF AN OPERATIONS MANAGER
SELECTION SYSTEM IN SERVICE ENCOUNTER.
ADVISOR: ASST.PROF.NATCHA THAWESAENGSAKULTHAI, Ph.D., 235 pp.

The objective of this research is to offer a tool of multiple criteria decision-making
based on Analytical Hierarchy Process (AHP) for selecting operations manager who is
capable to solve customer problem and operational problem at service shop of a
telecommunication company. The step of this research consists of four phases. The first
phase is to determine criteria for evaluating the capability in operations management of an
operations manager at services encounter shop. The result showed that there were three
criteria including the ability to design service process, the ability to operate service process,
and the ability to conduct improvement. In phase two, the multiple criteria which derive from
first phase are developed into a multiple choice questions test. The test was verified to
distinguish between candidate who have and not have the knowledge in operations
management in the case company’s context. This test was given to the actual 33 operations
manager’s candidates. In phase three, the multiple criteria from phase one and the test result
from phase two were put into the AHP model and the program analyzed and suggested the
best candidate who is suitable to be an operations manager. This program also provides
sensitivity analysis to check sensitive and opportunity for changing the weight and score.
Finally, a decision support system (DSS) was developed into a program and manual that
assists in the selection of operations manager. Furthermore, this program and manual were
implemented in the case company. The validity of this program was checked with top
management. The result showed that the average score of feasibility, usability and utility is
80.95%, 81.90%, and 81.90% respectively. It has been concluded that the result of research is

valid and satisfy.
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Methed Crroup maintenance Problem abstraction Structure Analysis
Leadership Learning Seope Development  Breadth Depth Fai thiulness Breadth
elfectiveness o of and depth
alternatives Jud gments of analy sis
{What if")
Siruciuring
Analogy, association Lowy Medium Medium Liwy NA MNA MA NA
Bound ary examination Medium Medium High Liwy NA NA NA NA
Brainstex ming/brainwriting Lewy Liwar Livw Medium NA NA NA NA
Momphological conmection Lwy Medium High Very high NA NA NA NA
Why—what's stopping Medium Medinm High Very high High High NA NA
Ordering and ronking
Vaing Liwy Liwar MNA MNA Liwy Lo L Liwr
Maminal group techni que Medium Medium Medium High Lewy L Livwe Liwar
Delphi Medium Medium Medium High Lcwy L Lvw Lwar
Dis jainted incremental ism Medium High Medium Medium High Lw Medium Medium
Matrix eva vation Medium Medium Medium Loy High Ly Medium Mediuwn
Croal programim ng Liwy Liwar Medium Liwy High Lo Very high Mediumn
Cemjoint analysis Lewy Liwar Medium Lew Lewy L Very high Medium
Outranking Medium High Me dium High High Lowa Medium High
Struicturing and measring
Bayesian analysis Medium High Medium Liwy Lw Liway Very high Mediuwn
MAUT/MAVT Medium High Medium High High Lowa High High
AHP High Wery high Medium Very high High High Very high Very high
Method Faimess Applicahility, validity, and tuthfulness
Carchnal Prioriiang  Consideration  Scientific Applicability  Psyeho- Applicability Walicity of
separation roup of ather and math- o physical tov eonflict the: outeome
of members actors & ematica intangbles apphicability resolution (prediction)
altematives stakeholders — generality
Structiring
Analogyfassociation MA NA MNA MA MNA MNA MNA MNA
Boundary examination NA NA MNA MNA NA NA NA NA
Brinstorming/brainwriing  NA NA NA NA MNA MNA MNA MNA
Momphological connection  NA MNA NA NA MNA NA NA NA
Why—What's stopping MNA Ma MNA MNA MNA MNA MNA MNA
Ordering and ranking
Woting Low Low NA Medium NA NA NA Lvw
Mominal group technigue MA NA MNA Medium NA MNA MNA Ly
[elphi NA NA NA Medium NA NA NA L
[Dhsjod nted inerementalism — MNA NA Medium (i Livw Livw MNA Medium
Matrix eval uation NA NA Mediwm L Lavw Lavw NA Medium
Cioval programim ng High NA (e Medium Medium MNA MNA (e
Conjoint analysis High Na NA Medium Medium NA NA Liwy
Outranking High High Lmy Medium Medium Medium NA Medium
Structuring and
measuring
Bayesian analysis High Na Lwy High Medim Low NA Medium
MALUT/MAVT High High Medium High Medium Medium Medium Medium
AHP High Very high High High Wery high Wery high  High High

MA = Not gpplicable.
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Trnilsrasiviadu 10 dhgiszasdne (Vaidya and Kumar, 2006)
A gy o A . = Ao

1. eldlunnsAniaan (Selection) ngiaannangm
W lilunnsuszilin(Evaluation) nadaniiluly 1y
Wailulsyleailunnsiingziifiuny (Benefits-cost analysis)
dl Vi o o Y o A 1 .
wieldlunsdngsminegnsliiun1adensngeg (Allocation)
Wa i lTun1snguauLazimun (Planning and development)
WalflunissnanaumanudAyaesniadan (Priority and Ranking)

WadngTuszuuaiiiayunisindula (Decision making)

dl I . n‘d‘ a 491 .
iald lunasnennsnimnnisadninaaulueunan(Forecasting)

© © N o o B~ 0 WM

a1 lun19nnsunnsT (Medicine and related fields)

—_
©

Wadseyndldiumananisdiuldntinnnianmnin (Applied  with

QFD)

o

Tnelunuddeguiiaziilunista AHP  WeadnglszasAlunisdniaany
naRenangaregannisdiedifnas Ineainnsoagieuidsesine il AHP w0

dsegndldinailudngiszasdlunisdniaanniaaen (Selection) sausitl 2000 il

fuldlAsannsei 2.3



29

F19797 2.3 Agnudasieitin AHP ialElunsdniaannia@ensausit 2000

1 BaAE NALAaN wnalunsanaula | ssgna
2000 | Noci and G. |tataanTisunsn | 1. Wanrweslisunsy QEANUNTIN
Toletti Wnunan 1wty | 2. ssuuRnnImn
1FHNIUNIALAN
2001 | Al-Harbi LNaAALaenun |1 Uszaunind 1AAINS
" o ) -
AFumNnTAsan 9N | 2. A0 NsiuAImenIs it
o
40 3. ANTINNN
4. NNAIAL
5. LATRNNA
6. nszanuluilaqiiu
) A Ay 5
2001 | Maggie and | Wataaniansluszun | 1. fiunu 1AAINT
Tummala NN3AAAITINTANUIAN | 2. ATUNIN
dll A v a
2001 | Byun Wwataanlutaazad | 1. Tasyasenizuan AFINTIN
o PP
INLUURNANEA 2. ANNAZAMNALNE
3. UsgAnsnn
4. Andlaands
5. NANLATHTANGNT
6. AALNUATLUNY
7. nadutlesiu
2001 | Kengpol iWetaanasnulu | 1. inueivediumeiia | graivnssu
waluladlud 2. NN NATUNITHAS
3. INDUTINNAUNITRY
2002 | Laiand Walaantanuidaes | 1. Aarsandnumnaiia walulad
o aad A dl = a v o
wong szUUNARNLALN | 2. RNATUNEIUNTIANTT | ANTTAUNA
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1 BaAE NALAaN wnalunsanaula | ssgna
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Usz@nsnwaniga | 3. dadauiinasetinngs
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1 BaAE NALAaN wnalunsanaula | ssgna
2010 | Nixon et. al. | iwaidanmnaluladinig [ 1. asugunsontednu | dranssy
VUNAIIRANEew | wnalulatl
ANNWAIBTIRE 2. anmuandenyioll
3. ANNAINIIONITNY
2011 | Perez- Wedendvinazaned | 1. Aanuannsnlunis | Seonssy
Vegaa etal. |1111U1% Suduaas | avane
NTLUIUNNTNARLN 2. seaumTlune
3. funu

2.1.4 uARENNeITaINUNIsARLAAN (Selection) UARING

o—

Zt
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1

1
o a k2 o o

sausitl 2000 uAull THeunds e iaetuni199INTLUUN1TIATIZS

TIRIALTUNEARABNMNLAAININHAINIMNNZAN IWAIUA19RY 691U

10l 2001 Al-Harbilfti AHP wndszendflfiiteidengfuimanlasenis
(Project conductor) Tnell g Avuan g van il lunnssnaulane
UszaunisniaedgFuinnn (Experience) AN UAINIINSIRY
(Financial stability) dx7?nNINLAZANIN (Quality performance)
NINENNINNAUNIGIAU  (Manpower resource) NINUINTNINATU
Lﬂ?l‘ﬂ\‘]ﬁ‘ﬂmdﬁl‘@\‘]’%/ﬂ? (Equipment) Lmzmﬁ‘xmuﬁmmm% (Current
works load) & luifaqiiis

11l 2001 Maggie and Tummala 111 AHP  snilsegneildlunng
Fadentang lusruudeansnsnuunen tae s noeindeni iy
nsfndulane (1) NUFMINAIUAWNY (Cost) waz (2) INUTINIesi
AN (Quality) Tagnnassimifusiuuaasdanelfuianusitas
aantilu 2 druneanldanalunnsaenu (Capital  expenditure) uay

A ldaneluAUN199AN1 (Operating expenditure) LAZINIUTININATW

AN lAutiannurideseaniily 3 douaanuninnaiunatialunig
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218l (Technical) Qmmwium:mumié%ﬁumu (Operational) ag
@mmwmwmt’gmw (Vendor)

il 2003 Bahurmozlfitin AHP wnilszgnalilunisAniaaninAnsm
auluseauiBynstaaldiyuuninAnenangald@nunsads
1 dl A :j o <1 e a o
Fnatszimeiiialiyapatiunauniiiluaiaisdaenluumianends Dar
Al-Hekmatlszinagngaaisyiiatnelfnmuainaeinldluntsdndula
wiseanifluz inusiudnAe (1) INoEINI9FIBAMNIN (Qualitative)

o P . . o 1 4

e (2) INRFIN19ANUUTNNN (Quantitative) Tmmﬂmmmamuﬂmmw
wiveeniilu 3 d9ufe n1smAasuddulyARA (Personal  test)
Uszaunieniniaeu (Work experience) wazdinyatnaansau|1096a

o
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naugin1efiuBanniseantiiu 2 doufeAzLuUNIEISINgHUAY
INIALRALIATAN
14Tl 2007 Xing uaz ZHANG 15t AHP wdszendldlunisiaenymna

o Y

dld o o . %
NHAMNNIz AN M LEARNN3IATINIG (Project manager) malé
Auuanein g lunissindulaesanily 11 inusiha (1) Avuiniediug
walla (2) ArNgasndinlalunansulagndng (3) mnnsludiunng
UINNT (4) AINANNITONWANUNYEETANAUST (5) AINAINITDTUNNg
ldszlaadanglidedudnsn  (6) Aruainisaluniadugin
ANAINITANINNNARAULA (7)  YARNAIN (8)  ANUsTNgR
(9)AATTTNATIENUIIOU (10) ARINEN WAZ (11) €75

11Tl 2009 Hogan, Olson, wa Sillup 511 AHP snlszgneldlunig
ot PR o o Yo A

WwanyAnaniaIuNizand niugaantsiiiludsrTamidluau

u

nadunganssy tneldn uuanauainldlunissmndnlasaniily 5
o o o APy a g o A
nounAa (1) muqumunuwﬁlﬂum?mmm (Drug cost) neanAALADN
WAAYALANNITANDE (2)  n1eenwUuNARA e ATul sz ol
(Benefits  design) maesAns  (3)n19919Tdsunsnlunnsliiuinng

(Program services) (4) A8 WNN9AUALATAARINUNENART U EN
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(Administration and distribution) &8z (5) n1sUsziRuszazanlunig
\{ugndnavizanaineninsus (Employee or retiree assessment)
6. 14l 2009 zilal, Girkan, Waz Saadettinlfitin AHP  w19@AN17uAlY
ey lunsdnaanyaaing laelaninuail nuiaheyaainsni
dl ¥ o o [ % | e
pMINzaNNINNgA tgldnuuainasiuaneaniiiy 3 inausiae (1)
Y o al/ A )
T AN uN1RawiallAe Usrdunisallunisineny AnNgnNnse
v o =® o al o =3 o
NNAUNIEN saLINNTANEN lus AL tyNAT szAuN1sAnEluszAU
ayaynIn nevuaun1sAniAgIeyl uasyinseNug untseniesem (2)
8% o tdl a A v a [ [~1 =]
INUsIAIUNNININIUNgNasLEstyAe N13dndula n1snnauiluiny
dse@ninnlunisldina naaiavuaiiunng nsEauianaenTin uay

ANENTH LAY (3)  IntuTidIuLARARE ANNEAYINAINITAN LTI

ANWOUZYINNIG 818 TINUBTIN UATAINAINITO NN ALAZITE
215  AUABUIBINTTUIUNITIATISTLEIRIALTY

2.1.5.1 NFTUIUNSILATIZMLTIRALITY
NILLIUNITIATIZUTIANALTY (Analytic hierarchy process: AHP)
Wuilszuaunasiedaalunisdndulaiaanniaiaannangn (Best
. A dl [~1 v a 1
alternatives) mﬂwmﬂj‘wwL@@ﬂsﬁqLﬂummmuimmumqu (Group
decision making) gnWENWNIUlAg Saaty 1l 1970 TnaduannisAs UL
Taseasnsrasiloymneaniiu 4 a1Audu (Robert and Emest, 1991)A1uNW

n23
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1st Level
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3rd Level
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ANTNANATYTRINUTINITAAAUTLAUE ATNUUNINATIN LAY

o da o . a e
nadaniAziuuNInNgaaziiluniaennangn
6. AsziANaauluadiaya (Sensitivity Analysis) naunay
v a A A dlddl :/j dl a o [~1 Vv a &
paaulaldanniiaennangaiugaiandufieasdimzinan
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o
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v a
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o [ % 4 o
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o

(Priority) WAZNTIATIEUAINANIVGIANLATBITDLA
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Y a A 2

= Sa 2 o o = TRy
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u a

ANdNAtyraun s MlunsiuBauiauiiaze (Pairwise  comparison)

a

v
I o

(Saaty, 1977)Inentfsauinaunazaislunneivan wazynipesnusites

a

lunguaaanamivan TnsusszaunINdnAny (AHP measurement scale)

aantilu 9 seAU(Huizingh and Virolijk, 1994) FARNTNN 2.4
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AN9991 2.4 uLgzAumMNAA A mLIninssadulasa@dan

VAN GRMIErUTal!
Winfu (Equally preferred ) 1
winrunad unans (Equally to moderately) 2
1/2una9 (Moderately preferred) 3
1unananemerdnann (Moderately to strongly) 4
ABUINSNAN (Strongly preferred) 5
AaudinaNnne 1nnnqn (Strongly to very strongly) 6
11nn9 (Very strongly preferred) 7
mﬂﬂdﬁqmﬂﬁ'qm (Very strongly to extremely) 8
Nﬁﬂﬁqm (Extremely preferred) 9

2.1.5.3 N15AUIULALAENISADINTZUIUNISILATISTLBIRNA LT U

o = & sy a A4y oA Sy o
NAIAMNNNITUAIINNNUNG UTNITUTRELTEITICYNINEIARINLNIT
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1% o o o
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AL TINAANEGATINRTBINTZUIUNITALATIZATINR ATz 1Hing
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dp1 dp2 -+ ot dnpn
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a;; = — =pzuuuanNdAnynfuFauneunaze AAetszudngo-1
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wannisdnnisraumeuilug e lugtaesmsisn A udasa

ANNNTOANUIUVN AN MEN A NAATYANANS (Eigenvector) 1§ TaeRdlu
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35n13 n" root of product (Coyle, 2004) HuAENdNNNTALIzNUANUR



39

o o &

og/ o o [ . o o o ¥ aa
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2.1.5.4 NM5AATISNANNANINBRNNATDITAYA (Consistency)
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paNAAILELTINIRe T RaT e desiunissindulanionig
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7
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o
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a
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TnennsAulnInssTHANANIUAANKATasdaYA (Consistency Index,Cl)

v

b1 Cl > 0.1 wanedrdayaseunueinlfarnnisnseuiaunune s

ANIVRANNA (Robert and Emest, 1991)vanilufiasiliunzuuu
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CR
RI
max — Il

CR =
n—1

AW = Ao X W

Cl =

a1 QA12 -+ Qqq
dz1 d22 -+ -+ QA
dp1 dp2 - - dnn

= . .
ATTTUAINNANURANNG (Consistency index)

o

AAIUANNANLIURANNA (Consistency ratio)

o o dl v = = A 1
= pzunuANA AT I FauWeunaze HAnag)
7EN3190-1
= pIsrAIgNTaIAN THANIMAANKA (Random

inconsistency index)
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AUIATDILNETN A

= WFBNUAAIARTNLTIWTBSE TN svTR T e TnTy
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=b.

nendesiunisindulalugdeesnzuuupinuddty
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= A% Eigenvector LAANENMINANNANATYANAN

B

v
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Tnedanpquaullanmnanna (R) Wurlfuanuasnnies
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U

Saaty, 1977 Taainnuuaa 13Aam519n 2.5



41

13197 2.5 AatiAnguANliaNIRANKE

271U (N) RI
1 0
2 0
3 0.58
4 0.9
5 1.12
6 1.24
7 1.32
8 1.41
9 1.46
10 1.49
11 1.51
12 1.48
13 1.56
14 1.57
TS 1.59

=l Qo ﬂl ﬂl ¥ et 1 a e
2.2 ‘VIQ‘]:PQLLﬂzQ’]‘u’J@ﬂ‘VILﬂﬁl’)‘ll’ﬂ\iﬂq‘i@ﬂﬂ'\iﬁhﬁlﬂg‘].lﬂﬂ'l%‘

ilaq ”uiﬁﬁmaﬁmﬁmm}luﬁhqmﬁ‘f«%“mmﬁ‘s'lwﬂﬁu‘”ﬁmmﬂ%ﬁu@ﬂwLL‘Wﬁ"umﬂ
Vlzﬂu'qmmmiumwammzqmmuﬂﬁumﬁﬁmi desliunesaniafuindanienan
(Capacity) A199AN1TNNT Al UATELAWANST (Flow) ma‘foi“mma?l,t,ﬁimﬂtymﬂ@mm (Bottle
neck) Lmzmﬁ”mmiﬁhﬂﬂ@ﬁm?ﬁqﬁmwL?'imzﬁmﬁ”um@é{wﬂumﬁmmié’mmi@mm:
AU (Finance and  cost) AAN7sNlUN19AIHUINU(Activity) LATNISANNILAEN AL
1A39451999989ANT (Structure) (Coughlan and Coghlan, 2002)Lﬁ'ﬂﬁﬁa\lﬂgﬂmﬁmﬂﬁwﬁmm
nasansdedfiRnass  douvdndAefugunin  (Quality) ifinAr s dedie
(Dependability) Lﬂ'umqmqm% (Speed) Lﬁ'ummﬁwﬂu (Flexibility) memﬁunu

(Cost)(Nigel Slack et al., 2010) Tmﬂmﬁmmiﬂfmﬂf]u“ﬁmiﬁmﬁmiéﬂLﬁumuﬁqau4
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TUAAUIALFNAINNITINILEL (Planning) NN39ABIANT (Organizing) N19%40 (Leading) waz

n17A2LUAN (Controlling) (Schermerhorn, 2011)
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o ! a o 4 o o

TnalARgidananevinuiinisddeninaadesiunisdnnisdredjimnis Taeliagy

a o b4 [

= dl dl 'y [ % { a e Y o dl A
NO BRI EI‘V]LﬂﬁlfJ“lI‘ﬂ\‘]ﬂ‘]_lLﬂmsﬂ“ﬂ‘ﬂ\‘lﬂ’]ﬁ‘@ﬂﬂ’]ﬁ‘ﬁ]’]ﬂﬂgumﬂ’ﬁ‘iﬂ@ﬂﬁl’ﬁ"]ﬂ‘l’] 2.6 AR
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a o a 4 o o o

13797 2.6 NEuazadsennasdesiuinamizesnisdanisthelfumnas

= v A ya o =
Bl HLUIEURTAR I TNERTLREA

2002 | Coughlan and | l#nanqieanudsededszaunisaiinaadeasiunisdannisdig
Coghlan UfiRn1slae luneuingléinanansluiseszesnisdnnisdie
diuantsdnunisanilunisdnnisfAun1a9nIsuan
(Capacity) N159AN1TN17 WA lUNTZLIUNNT (Flow) WAZNNT
o v = 3 [ % 1

apnisufilatloyviaeaqn (Bottle neck) Bnwannaamnisdne
Uintsdediaonuineadesiunadnslunisdanisfig

a 4 \ a

NNTNULASAUNY (Finance and  cost) Aangsnlunng
AU (Activity) wazn13aaN1giNeaiulATea319389

f9ANg (Structure)

2006 | Machuca etal. | lfsausanenudsasneimnaadesluizeszasnisdnnistie
UfjtiRnsd1miunisianig Ineldasunedaseadreluizesaes
n13aansedfdmRnsdmiuns

o o o

1. m”ﬂmuﬁ”@aﬁmm:ﬂimﬁummfymmmmmmiﬂm
U113 luAUNN9LINNT (Introduction and key issues of
management in services)

2. NAYNENITANHUIIUAIUNNIIINTuA IR UsTasA
(Service operations strategies and objectives)

3 NM9RANLLLINTZLAUNNTLTNNG (Service operations design)
4 Lﬁm%mﬁumimumu mﬁmmmqmmﬁmLmzmmququ

92UUN191ALTNNT (Planning, scheduling and control  of

service operations)
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Stevenson
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Pilkington and
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4
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6
7
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F19N 2.6 N e uazidsenasdeaiuinasiaesnisdanistelfimnie de)

S I va o

a A =
1 NLIEUUNTRRIRE TNEALRUA

U

2010 | Slack et. al. IHasumicde luiresresnisdnnisdhadlfiinislae lhuds
dl o/ 1 a oA | 6

wneugilulzesreantsannisineljimntseenidu 5 1o
o Y o dﬁl

wan< sl

1. Introduction

2. Design

3. Planning and control

4. Improvement

5. Corporate social responsibility

2011 | Russell and Haeuniede luiresaenisdnnisdhadfuRnisiae liuds
dl o 1 a A | -3
Taylor inuailuEesresn1sdanisdedjuRniseanitlu 5 tnudi
[ P dy
wan< i
1. Operations management

2. Supply chain management

T 1 T
o =K ]

2011 | COPC-2000" Wluszuunanniduialdlun s ne A Na NI ANuN1e
CSP Standard | aAN19 N199AA2INATNITAANWNNTAANIT LATNITAANLLIL

=X dl | 6 ai £ o o Y a 1
nselnavsiiaLdugugnasiiiunfsduiunaslitEnasun

|
1% A

¥ a o & dl QI =< Y o

gnen InaddnnlszasAine tivuanunenalalidugnan e
2 rrnnu 1k vy  dd s Y
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o A
uan-|Ae
1. Leadership and Planning

2. Processes

3. People
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F199N 2.6 NEuazidsenasdeaiuinasiaesnisdanistelfimnie de)

S I va o

a A =
1 NLIEUUNTRRIRE TNEALRUA

U

2011 | John R. FagldunenaeanisdnnisdhedjiEnisiusesdsznanly
Schermerhon fngl 4 dumRan TAEIEFNAINNITINGBEL (Planning) N340
849AN3 (Organizing) N1aluEtin (Leading) 4AaEN19AILAN

(Controlling)

o 1%

2011 | James A. Haeumiadeninaadesiunisdnnisdradfiminisdmiy
. . a dJ v d” [~ ] [ % A 2
Fitsimmons and | $1u1isn"s @eliagiiannasniily 4 daunan-)ae ANLdnla
Mona J. Tu13n19 (Understanding services) N13aanuuLLEENLENg
Fitsimmons, mmmsl‘wa&i (Designing the service enterprise) N13ANIUNNT
AANIINIAIUNIILTNNT (Managing service operations) has
LUUANIADILTIUTNIUAINTLUNITANLBUNITUINNS

(Quantitative models for service management)

Tagluanudsstidneiinandesiy Stevenson 2007, Slack et. al., 2010, Russell

and Taylor, 2011 WAy James A. Fitsimmons and Mona J. Fitsimmons, 2011 GG Cratyie

|
=

dsziAuredasdnang ubesresnisdnnisdhadjuRnisiinn lluntsafiuntsufilady

° v

Toymnineaulumdaeauniantinnlunisdanisiumaliitisnisungnan (Service shop)

a av aa o =
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design formulation)
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(Naresh K.,2004)
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2.4 noujuaznuideninacdacfaadumaianisaanuuunasatuuLdanaay
(Multiple choice question)

degauuLLAenNmAaL (multiple choice question YR MCQ) (214NN LAULNA,

2553) Huiatesiladnua il fuatnaunivans winzdmiunisdseiiufinuanng

2 A o | % Yoy a 1 o 1
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2.4.1 T2ATBILLUNARAULLLLRANAAL (BIYNW LAULNA, 2553)
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Uszgnsfldnaul (GvAui 2 uaz 3)
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No LNUNNS Faaldudidyuw | waansnislsziiuain AZLLUY
anmsee 1BIFIY fi@enTngy |aAe
Unens (E1) | (E2) | (E3) | (A1)

1| Supporting @uﬂﬁ’]’é@ql,dﬂuf@q
facility: Design Fuinralutudu | o | +1 0 | +1 0.50
Layout WALLAZDABA

2 | Managing @Jﬂ%ﬁ%@ﬂfﬂuéﬂﬂ
waiting line n19TaAINeULENgY | +1 +1 +1 +1 1.00

13nsunnuly

3 | Service quality: @Jﬂ’ﬁ’]’émf’iﬂuémiﬁ
SERQUAL AAfnuazaanduny | +1 | +1 0 | +1 0.75

Tuanzdindutisnig
Service quality: | gNA1%8 Geulieq
Quality gaps | wilnauld@nnsgqua | +1 | +1 | 0 | +1 0.75
e laldragnen
Service quality: | Wineaufin lainsa
Quality audit | MANNIATFIUUTE | +1 | +1 | +1 | +1 1.00
Tuneriszls
4 | Scheduling anknfeeduuies
nNgTRAINeWLNEY | +1 | +1 | +1 | +1 1.00
13n1sununnly

5 | Role of anAsesduiasd
inventory dudldifaanesa | +1 | 1 | 1 | +1 1.00
management | AYNNEBINNT

6 |Lean system | gnén3aaituuiies
methods n193eARNauENTy | +1 | +1 | +1 | +1 1.00

1nnsunnwlyl
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2 Vaniances ]
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~ B
[C1  Sampie have bee Sample have bee Samples in one column

C2  Sample have not

* Samples in different columns

First: : been study OM'

Second: been study OM|

2 Variances - Options ]

Confidence level: |g5.0

" Summarized data

|

Title: |
Options... | Storage... |

Help oK | Cancel | TEE | R | Eaesl ‘

AN 4.8 dumaun13iunnen lullsunsy Minitab 15 284N13NAZALAINN

LANANNARIAHLL T T UIDIAB9 Tz Ng

W@an Samples in different columns galuiaituldinaaaumanu
wANFANIANLL s UIR9d89U 7 T1NT LATIABN Options WANIMUATEAL
ANNLTRL Confidence level 2a9nnsnadavuinanuualdn 95% aglé

o o

co o
HAANDANY

Test for Equal Variances: Score IE Background, Score None IE
Background
95% Bonferroni confidence intervals for standard deviations

N Lower StDev Upper
Score |E Background 26 441438 5.81933 8.44145
Score None |E Background 36 476309 6.04448 8.20963
F-Test (Normal Distribution)
Test statistic = 0.93, p-value = 0.855

TneldiAn p-value = 0.855 BeiANINNGT 0.05 nlHiUfas H, uas
o =] POl ! o 1 A 3 '
aauF H, aeagt/lidn Anuudstlsunzuuuaesaesngusicasnafe fiangu
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2-Sample t (Test and Confidence Interval

{~ Samplesin ane calumn

des T 7

¥ Samples in different columns

First: ‘Have been study
Second: 1 ‘Have not been st
(" Summarized data andlard 2-Sample t - Options Iéj

Mean:

[ I [ [I Confidence level: | Z50]
[ I [
Testdifference: | 0.0

[ Assume equal variances

Alternative: ,m
4 Graphs... Options...
Hep oK e ep | ok | cancel |
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Two-sample T for Score |IE Background vs Score None IE Background
N  Mean StDev SE Mean

Score |IE Background 26 30.77 5.82 1.1

Score None IE Background 36 26.25 6.04 1.0

Difference = L (Score IE Background) - L (Score None |E Background)
Estimate for difference: 4.52

95% Cl for difference: (1.47, 7.57)

T-Test of difference =0 (vs not =): T-Value =2.97 P-Value =0.004 DF =55

TagllAAN p-value = 0.004 TelAntiaandn 0.05 MnlNaausy H,
a =K Yo 1 dl 1 o 1 A :// 1
wazfias H, asagdlfdnAefdeazuuntesseanguioatiefe fangu
(% 1 dl Y ar = d‘ [ % { a oA |
foatdeiimelafunisAne lulsesaesniednnisd el jimAnasuasngy
o 1 tdl 1 Yo = dll o 1 a e :/I =
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1% “duilse@nanissnduladedon (Multiple Coefficient of Determination: RY)”
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(AZWUBNARNTAINLUUNAADY) NHAMNANNUS IugduutEadu Tne
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SSE
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SST
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SST = Z(Yi _7)2
i=1

SSE = SST — SSR

SSR = b'X'Y — nY?

o
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Minitab 15 leenaanWeridu Stat >> Regression >> Regression tng/l#

o o

NARNS ATl

Regression Iéj
C1 Score IEBackgre Response: |Score

C2  Score Mone IE B: )

C4 Score Predictors: | '‘Graduated a few years ago' GPA
C5 Experience

C6  Graduated a fen

C7 GPA

Graphs... Options...

=R Results, ., Storage...
f Help Cancel

PNAN 4.10 Tunaunistiuinlullsunsy Minitab 15 tNaunduilsy@nanig

ArAula

1949 Respond  LAGNAALUIAELAUBIADHNAAZLUUNARDL LAZT D

Predictors @antlnaunisAnsiauielaqiiuiey GPA

Regression Analysis: Score versus Graduated a few years ago, GPA
The regression equation is

Score = - 8.70 + 2.09 Graduated a few years ago + 9.78 GPA

Predictor Coef  SE Coef T P
Constant -8.703  2.260 -3.85 0.000
Graduated a few yearsago  2.0884 0.1508 13.85 0.000
GPA 9.7767 0.7731 12.65 0.000
S=244701 R°=855% R (adj)=85.0%
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Analysis of Variance

Source DF SS MS F P
Regression 2 2080.4 1040.2 173.72 0.000
Residual Error 59 353.3 6.0

Total 61 2433.7

TPaNadnA AR R° = 0.85 11091 0.7 wanalimsiul@dnsouils
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GPA HAWYINAL 0.000 FIUNIELANNNINTNILEZNAAY GPA RILARS
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