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Independent Study Title Buying a Car Based on Technological Factors by Using

Analytical Hierarchy Process: AHP

Name - Surname Mr. Suwiwat Limtrakul
Major Subject Information Systems
Independent Study Advisor Assistant Professor Daranee Pimchangthong, D.B.A.
Academic Year 2016
ABSTRACT

This study aimed to develop a decision-making support system for car buying using
Analytical Hierarchy Process (AHP). This was done by comparing various criteria in decision
making to find out the best alternative.

Questionnaire was employed to ask experts for their opinions. It was developed based on
the principle of hierarchical analysis consisting of 3 main factors: security, economics, and
modernity; and 9 secondary factors: air bag system, stability control system, autonomous
emergency braking system, hybrid car system, CNG car system, alternative fuel system, push
start/stop system, parking pilot system, automatic headlamp and rain wiper system. The system
required users to set weight of each criterion, then analyzed the scores, and suggested three
appropriate alternatives.

The result showed that the developed was able to propose decision-making criteria
ranging from security, economics and modernity. The top three secondary factors were ranged from
air bags system, stability control system, and hybrid car system. The calculation of weight
importance on this system allowed users to choose three appropriate alternatives to support their
decision-making.

Keywords: decision-making support, hierarchical analysis process
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Chen Chen, Maura Dilley and Marco Valente (2008) Improving Decision Support
Systems for Water Resource Management. The Water Framework Directive (WFD) structures long-
term plans for Europe's threatened water resources. Owning to the inherent and human-made
complexities of the water cycle, stakeholders must move strategically to avoid crisis and restore
sustainability. Yet, the reality of water resource management today is falling short on delivery.
Stakeholders require strategic tools that will help them to build consensus and take action in the
right direction. Using the Framework for Strategic Sustainable.

Saaty, T.L. (1996). Decision making for leaders: The analytical hierarchy process for
desisions is a complex world. The Analytical Hierarchy Process Series, 2, 71-74. Make decisions
using the Analytic Hierarchy Process. The basics of the theory are described in a clear, non-
technical manner with many examples. It is suitable for business leaders and also is probably the
best book for introducing the AHP to students at the college and graduate level. In this fifth printing
of the book the reader will find a new appendix containing real-life applications that validate the use

of the fundamental scale of the AHP.
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C.L = (Amax-n)/(a-1) 0.0092 (3.018-3)/(3-1) = 0.0092
CR.=CLRL 0.0158 " 0.0092/0.58 = 0.0158
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y d W [ ( o .
Mnh n.3.1 namsifSeuneunaMianauuanms AHP f‘?I}’JEJGI’JI,ﬁJ‘UﬂWU’Ju Microsoft Excel

77



v A VoA
AIBEIBIYNIUN 4

d o I <3| 1 o Y
INUNUAN : uﬁmwammﬁﬂumamﬂuiwﬂ UAgHAAIDATIANNTDANADY

Y

M990 A4 ATTAVAZUUUVDIGITLITIYNIUN 4

J [
TRAzLUUMUNDR WA

ATUUU
anulaoany 4 anulszvida
5 o L5
ﬂ'J']iﬁJﬂE)ﬂﬂfJ 7 ANUNUATNY
o o o
ﬂ'ﬂlllli%'ﬁﬂﬂ 4 ANUNUANY
mnfoumouiiuaoeg
msnfuuiisumasindn Pairwise Comparison
aninlasada amlizyda AL
Amnlasads 1 4 7
Anszida 0.25 I 4
AN 0.14 025 1
AR 1393 5.250 12
minfigusiouduioeg o .
HaTW fuaan | ArwEnAy
Pairwise Comparison
wuuau | Eigenvector | Priority
Aninlasade Annlszwda ATy
amnlaandy 072 0.76 058 2.06 0.688 1
anuszvida 0.18 0.19 033 0.70 0.234 2
ATy 0.10 0.05 0.08 023 0.078 3
Nﬂi‘ﬂl!!lﬁéd 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
amnlasndy 0658 3156 [(1%0.688)~(4*0.234)~(70.078)] 0,688 = 3.156
anmdsendn 0234 3.062 [(0.25%0.688)(120.234)(40.078)10.234 = 3.062
ANMITUTEY 0,078 3.015 [(0.14%0.688)~(0.25%0.234)~(1#0.078)] 0.078 = 3,015
Amax 3.077
CL = (Amaz-n)/(a-1) 0.0387 (3.077-3)/(3-1) = 0.0387
CR.=CLRL 0.0668 | 0.03570.55 = 0.0665

a d1 A Y
CR. £ 0.1 MATIEHNUANNADANADY
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manfiouiiouiuned
msulioumounaninén Pairwise Comparison
mmnlaandl amnlaznda AnnTumiy
anudaaad 1 6
Anlszwda 0.17 1 3
ATy 0.14 0.33 1
HATIMRANG 1310 7333 1
asnfiumiomihsog .u
HAT Aumae | Aawindy
Pairwise Comparison
uiMeY | Eigenvector |  Priority
aniasndy aninlsevida Arwiumib
aninlasadni 0.7 0.82 0.64 222 0.735 1
amnlsewia 013 0.14 027 0.54 0179 2
ALY 0.11 0.05 0.05 0.25 0.082 3
HATIMRNG 1000 1.000 1000 3 1.000
Performance Seores Consistency Measures
aminlaaniy 0739 3225 [(1%0.738)+(6%0.176)+(1%0.082)}/0.73% = 3.225
amnlszwdn 0.179 3.062 [(0.17%0.739)~(1#0.179)~(3+0.082)) 0.179 = 3.062
AT 0.082 3.019 [(0.14%0.739)~(0.33%0.175)~(1%0.082)}/0.082 = 3.019
Amax 3.102
€1 = (Amax-n)/(a-1) 0.0512 (3.102-3)/(3-1) = 0.0512
CR=CLRL B 00882 [ 0.05120.55 =0.0882

a d1 A Y
CR. £ 0.1 MATIEHNUANNADANADY
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aNuilasany 6 anuilsenda
anulasany 6 ANUNUTY
anulsenda 2 ANUNUFY
asufoudouduned
msnliouiaunaindn Pairwise Comparison
Alaann anuszria ANy
annlaandy 1 6 6
anusyda 0.17 1 2
AT 0.17 0.50 1
Hﬂi‘lh!lﬁ]:‘l‘é 1.333 7.500 g
nsnfoudiouduned . _
HATIN Awnde | Aanmindy
Pairwise Comparison
ey Eigenvector Priority
aninlaandy aninlszvida AMmnTuain
anlaenit 075 0.80 067 22 0739 1
anlszvda 0.13 0.13 0.2 0.48 0.160 2
ANMTHEIG 0.13 0.07 0.11 0.30 0.101 3
Nﬂ'i'lll!l“'lé’@ 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
anulasnds 0.739 3.120 [(1%0.738)~(6*0.160)~(6*0.101)]/0.739 = 3,120
amnlsenia 0.160 3.028 [(1%0.739)*(1%0.160y*(2+0.101) 0.160 = 3.029
AniuATil 0.101 3.014 [(0.17%0.739)(0.5%0.160)~(1%0.101)}0.101 = 3,014
Amax 3.054
CL = (Amax-n)/(a-1) 0.0272 (3.054-3)/(3-1) = 0.0272
CR.=CLRL 0.0468 | 0.02720.58 = 0.0468

a d1 A Y
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manfisuivuiuseg
msiSouioumaninin Pairwits Camparison
amnlasndiy amsenida Anuumil
Aanwlaandy 1 13
aninlszrdn 0.14 1 2
AN 0.17 0.50 1
Hi\i'llu.ll!“‘?-! 1.310 8.500 g
msnfuuivuiuses . .
HATIM Minay ﬁ'l'l‘llﬂ"lﬂﬂ_
uuIUaY | Eigenvector Priority
ainlasndy Anlsesida ATl
anwdaend 0.76 0.82 0.67 225 0.751 1
aniszwdn 0.11 0.12 022 0.45 0.150 2
ATiumil 013 0.06 o1 030 0.099 3
HATIHNIT 1,000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
anulasndiy 0.751 3,186 [(120.751)~(720.150)+(620.099)]0.751 = 3.186
aninlswdn 0.150 3.041 [(0.14%0.751)(10.150)~(2#0.099)] 0.150 = 3.041
afuaiy 0.099 3.019 [(0.17%0.751)~(0.5%0.150)~(10.059)] 0.099 = 3.019
Amax 3.082
C.L = (Amax-n)/(a-1) 0.0410 (3.082-3)(3-1) = 0.0410
CR.=CLRL 0.0707 00410058 =0.0707

a d1 A Y
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¥ ¢ Y Y
Thazuuununsosdiuanulaoans

ASLUUU
a 1% A g
izuuqmnuiﬂﬂ 5 3Zﬂﬂﬂﬁﬂﬂulﬁﬂﬂiﬂ'lWﬂ']ﬁmiﬂﬂ?
a % a U T V=)
§$UUQQaNu5ﬂﬂ Ik 5$UULU§ﬂ@ﬂlﬂu@ﬁ HUA
~ Q/ a 3 I u
5$U1Jﬂ'lﬂﬂulﬁﬂﬂiﬂ’]Wﬂ’]iﬂiﬂﬁj 2 3$UULU§ﬂﬂﬂlﬂu@ﬂ HUN
. . mafoudoudunod
msnfiuumounasisasiu
Pairwise Comparison
anlaanii
a_ a4 I & w e A
FEUUDS i TINTIT) FEULIUTATY 1]
szvugemlsin 1 5 7
STUURAMATU AN 020 1 2
szuuisagniiudaluii 0.14 0.50 1
HATIRIRG 1343 6500 10
manfouiioudusiod )
HATIM Anado ANMEIAR
Pairwize Comparison
upavey | Eigenvector |  Priority
SPULQIANISIL sruumumatus M| ssuvvagniandalnii
1:uun'aam?iffu 074 0.77 070 221 0.738 1
SEUURAMARUE AN 4) 0.15 0.15 020 0.50 0.168 2
seuiusAgnudaluid 0.11 0.08 0.10 0.28 0094 3
Naimumé’a 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
srvugeanlsiy 0.738 3.031 [(1#0.738)+(5%0.168)~(7#0.094)] 0.094 = 3,031
SEUURAMARU AN 0.168 3.008 [(0.2%0.738)~(1%0.168)~(2#0.094)] 0.168 = 3.008
stuusAnEudAliA 0.094 3.004 [(0.14%0.738)~(0.5%0.168)~(1%0.094)] 0.084 = 3.004
Amax 3014
CL = (Amax-n)/(n-1) 0.0071 (3.014-3)((3-1) = 0.0071
CR.=CLRL 0.0122 0.0071/0.58 =0.0122

C.R. £0.1 IATIEHMIANNADANRD
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Thazuuununsosduanulasany

ASLUUU
a 1% A g
53°U‘1Jf]|\1ﬁ1|143ﬂ8 3 33‘]J°Uﬂ'lllﬂlllﬁﬂﬂiﬂ’lWﬂ'ﬁVﬁ\W]?
a % a W I wa
§'$ll1lf‘]\1al|u5ﬂﬂ 4 5$1J1Jlﬂiﬂﬂﬂlﬂu@ﬁ HUA
~ Q/ a o T u
53‘1]1]7‘1'31]ﬂu!ﬁﬂﬂiﬂ’]Wﬂ’]iV]iﬂﬁj 2 igﬂﬂlﬂiﬂﬂﬂlﬂu@ﬁ HUN
. . manfeudouduneg
msnfiuwieunaisesimn
Pairwise Comparison
anuilasad
sruuganiisiy ssuumupnad M| | stuuusagaidudalnii
szuugQeanitsiy 1 3 4
STUURAMADTYIAMIMINSID 033 1 2
ssuuusagnudalii 0.25 0.50 1
RSB 1583 4500 7
manfeudioudusnog A i
HATIN Aman | anuinde
Pairwise Comparison
upudu | Eigenvector | Priority
sruugannisiy SEUURTUANIEIL I IMMTINIA|  ssuuissARnivoRlA
sruugeanilsio 063 0.67 057 187 0.623 1
szuumuAmEdysAMMINII 021 022 029 072 0239 2
SEUUIARARUIAIIA 0.16 011 0.14 0.41 0.137 3
RTINS 1,000 1.000 1.000 3 1.000
Performance Scores Cousistency Measures
sruugeanilsiy 0.623 3.034 [(1%0.623)+(3*0.239)~(4*0.137)) 0.623 = 3.034
sTuumURMAREIMTIMINTi 0239 3.014 [(0.33%0.623)(1%0.239)~(2+0.137)} 0.239 = 3.014
srupsAnuaalnii 0.137 3.007 [(025%0.623)+(0.5%0.239)~(1#0.137)) 0.137 = 3.007
Amax 3,018
C.L=(Amax-n)/(a-1) 0.0092 (3.018-3)(3-1) = 0.0092
CR.=CLRL 0.0158 0.0092/0.58 = 0,0158

CR. £0.1 WATIEHMIANNADANRD
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¥ ¢ Y Y
Thazuuununsosduanulasany

ASHUU
a 1% A g
ITVVINANUINY 3 FEUUMUANLFADYTNINNITNGTIAN
a % a Q I V=)
ITVVINaANUINY 8 TJTUVVINPNIRUDA FUNA
~ Q/ a o T u
FEUUMAIUANADYTNINNITNITIANN 1 ITVVVINRNIRUDA LUNA
v L, msulipusiouduses
msnfouiounasisasim
RAYATA A
anulasady
stuugeaniisio ssuumuamRBusIIENI|  ssuuwsaaadudaluii
srvueamlsiy 1 3 8
SEUURIAMABUS AN 033 1 1
izuumingnﬁ\liﬂiuu’ﬁ 0.13 1.00 1
aRTIIAN 1.458 5.000 10
msufouiioudusio .4
HATIM Avade | anwindny
Pairwise Comparison
uyIuay | Eigenvector Priority
ssuugamnisio seuumuamatiosnmmIse|  szuusagnEudalni
srvuqeamisib 0.65 0.60 080 209 0.695 1
STUUMURmATUITMININIIE 023 0.20 0.10 0.53 0.176 2
szuusAaniudalia 0.09 020 0.10 0.39 0.129 3
HATIIAR 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
srvuqeamisiy 0.695 3240 [(120.695)(30.176)~(820.129)]/0.695 =3.240
STUUMURRARUITMININIIE 0.176 3.045 [(0.33%0.695)(1%0.176)~(1%0.129)]0.176 = 3.045
szuuisAgEual i 0.129 3.046 [(0.13%0.695)~(10.176)~(10.129)}/0.129 = 3.046
Amax 3.110
C.L = (Amax-n)i(a-1) 0.0552 (3.110-3)(3-1) = 0.0852
C.R.=CLRL 0.0851 0.0552/0.58 = 0.0951

a d1 A Y
CR. £ 0.1 MATIEHNUANNADANADY
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a % a W I V=)
5$UUQ\1@3JU§5]?J 7 5$UULU§ﬂﬂﬂlﬂu@@ HUA
= % a Y I V=)
FEUUMIUANADYTNINNITNITIANN 2 ITVVVINRNIRUDA LUNA
. e manfousioudusios
msnfiuumsuinesise i
) . Pairwise Comparison
na
& w o % a we
seuugamiisib seuumuAuEtu MmNl | seuuusagndiudalnii
sTuugeaNilsiy 1 4 7
sTuumAMATE MM NG 025 1 2
sruwusAgnidudali 0.14 0.50 i
HATINBIAG 1.393 5500 10
avnfisuouduseg i
HATIM fnafy ANMEIAY
Pairwise Comparison
nuau | Eigenvector Priority
SEVURIMINITID sTuumUAmEiuI M| ssuwuiagniEusalnia
sEuNQiaNsiY 072 0.73 0.70 215 0.715 1
sEuuRIAMEREIAIMA NG 6 0.18 0.18 020 056 0.187 2
ssunsAgRuali 0.10 0.09 0.10 029 0.098 3
Nﬁi‘ﬂl!lt«!]é’d 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
izuuq-ﬂauﬂiﬁ'ﬂ 0.715 3.004 [(1*0.715)5(4*0.187)~(7*0.098)]0.715 = 3.004
sEUURIAMERI AN 6T 0.187 3.001 [(0.25%0.715)~(1*0.187)~(2%0.098)] 0.187 = 3.001
ssunusAgEuali 0.098 3.001 [(0-14%0.715)~(0.5%0.187)~(120.098)] 0.098 = 3,001
I max 3,002
CL = (lmax-n)/(n-1) 0.0010 (3.002-3)(3-1) = 0.0010
CR.=CLRL 0.0017 0.00100.58 = 00017

a d1 A Y
C.R. £0.1 ATV NUANNTDANADI
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¥ ¢ Y Y
Thazuuununsosduanulasany

ASHUU
a @ A g
ITVUNANUINY 2 33‘]J°Uﬂ'31|ﬂlllﬁﬂﬂﬁﬂ’lWﬂ'ﬁVﬁ\W]?
=~ % a U T V=)
JEUVPNANUINY 4 JTUVVIARNIRUDA LUNA
~ QJ a 3 I u
'5gu‘]Jﬂ'JUf’;lilLﬁﬂﬂiﬂ']Wﬂ'ﬁﬂﬁ\iﬁ'J 5 3gﬂﬂlﬂiﬂﬂﬂlﬂuﬂﬁ HUA
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Pairwise Comparison
a7 1. F A
sruugaamisin sruumugmadus M) | seuwusagndvdalain
STUUgaRuilsAD 1 2 4
SEUUAIAUE LM 0.50 1 5
srumusagniiudainii 0.25 0.20 1
HATIHIMING 1.750 3200 10
manfousioudunod A .
HaTIM fudy | AnminAy
Z \ el | Eigeavector | Priority
SEULRIAMSIY ssuumuRuadssmmInae)  sruuwseandvahei
szuugaauilsiu 0.57 0.63 0.40 1.60 0.532 1
SEUUAIUAME TN 0.29 031 0.50 1.10 0.366 2
SEVUITARIRUIRTIIA 0.14 0.06 0.10 031 0.102 3
navma 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
sruuganIilsin 0.532 3141 [(1#0.532)~(2*0.366)~(40.102)) 0.532 = 3.141
TEVVAIUAMIETIMNNIN IR 0.366 3.117 [(0.5%0.532)(1%0.366)~(5%0.102)}0.366 = 3.117
srumusaaniiudalnii 0.102 3.026 [(0.25%0.532)~(0.2%0.366)~(1%0.102)]0.102 = 3.026
Amax 3.095
C.L = (Amax-n)/(a-1) 0.0474 (3.095-3) (3-1) = 0.0474
CR.=CLRL 0.0817 0.047410.58 =0.0817
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ASHUU
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Pairwite Comparison
amalasni
sEuLgaauilsiy |w1.|1|wqwn'n'ummﬂnmx‘h ssuuusAgnEudaluia
sruugaaisiy 1 4 4
STUUAIAMEDYMNAINSAT 025 1 2
srunisagniludalald 025 0.50 1
HATIMIIAG 1.500 5500 7
avlisudioudunug .
HaTIM mmde | awindy
Pairwise Comparison
nIuauN Eigenvector Priority
SEVURIRNNIAY STUUMUANETUI M| ssuusaaniEuealsi
i:uuqmul?iﬂ"u 067 0.73 057 157 0.655 1
sEuumUAmEY MNAS e 0.17 0.18 029 0.63 0211 2
sruuisAvdnluia 0.17 0.09 0.14 0.40 0.133 3
Nai‘!mlu}i;li 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
sruugeaisio 0,655 3.106 [(1%0.655)+(40.211)~(4*0.133)}0.655 = 3.106
sEuuRUAEY MNANSe 0211 3.038 [(0.25%0.655)~(1%0.211)~(2%0.133)) 0.211 = 3.038
sruusAYEdAlA 0.133 3.018 [(0:25%0.655)~(0.50.211)~(1%0.133)]/0.133 = 3,019
Amax 3.054
€L = (Amaz-n)(a-1) 0.0270 (3.054-3)(3-1) = 0.0270
CR.=CLRL 0.0466 0.0270/0.58 = 0.0466
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sTuuYIeadRluiR 0.170 3.052 [(0.2%0.601)y(1*0.170)~(1*0.229))/0.170 = 3.052
seunTrbdh-Tmiehudnini 0229 3.055 [(05%0.601)-(1*0.170)+(1#0.229)}/0.229 = 3.085
Amax 3.098
C.L=(Amax-n)/(a-1) 0.0475 (3.095-3)(3-1) =0.0475
CR.=CLRL 0.0820 0.04750.58 = 00820
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I Pairwise Comparison
m
52 uﬁ’mni‘aa-amimmuﬂnm SEUUTIIRATAIIR szuyTviwih-daieludnluia
szuue‘l’um?mmm%nuum]unn 1 5 4
sEuuTIenTAlMIR 0.17 1 1
szuylvlwi-dmiehidalni@ 025 1.00 1
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msfivuiouidunog _d
HATM fuman | Aanwindy
Pairwise Comparison
1MW | Eigenvector |  Priority
Y ; 2 - A )
seupfuinsos-aminuiiing seuyawaandalin sruylvlsih-dmiehudaluld
i;uuﬂ"ﬂmgaa-irminuuui‘lunn 0.71 075 067 212 0.708 1
szuusiweendaluia 0.12 0.13 0.17 0.41 0.136 3
szuulrlwih-dnsielusniuii 0.18 013 017 0.47 0.156 2
HATIMILING 1.000 1.000 1.000 3 1.000
Performance Seores Consistency Measures
) P ;
szu‘uem!ﬂ'iiJs-rrmsmsUuQuan 0.708 3.039 [(1#0.708)(6*0.136)+(4*0.156)]/0.708 = 3,03%
seuuEIensnluiin 0.136 3.008 [(0.170.708)~(1*0.136)(1%0.156)]/0.136 = 3,008
seuylrlmi-dmiluanivii 0.156 3.008 [(0.25%0.708)~(1%0.136)(1*0.156)}0.156 = 3.008
Amax 3.018
CL=(Amax-n)(a-1) 0.0092 (3.018-3)(3-1) = 0.0092
CR.=CLRL 0.0158 0.0092/0.58 = 0.0158
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4
sruu Ivih-darhdusa Twia 2 FZUUFI0A0A TULA
manfioumouidusioa
msnlFuumounasisa i VS e
ATy S e ey
seuufunias-aminmuudunn szuviausaadaluin stuu vl
i=uuﬁ"u:n‘%aq-am€mmui}unn 1 5 4
szuuioendaluiR 020 1 2
stu vl Imbwludnluif 025 0.50 1
HasIIUIA 1.450 6.500 7
msnfiousiouiduieg A .
== < HASIM Aunde | Anmindy
Z \ wauey | Eigenvector | Priority
i:uu&'mat'i‘al-nmimmui!m sTuUIRRAdA iR souulvlr-Sasiaeldaiia
i;‘,l.l).lﬁ'll!ﬂ%il»l-ﬂm§\'I!!?.I1H!ill‘lﬂ 0.69 0.77 0.57 203 0.677 1
sruuineendalui 0.14 0.15 023 038 0.192 2
seuulywih-dmivludahaia 0.17 0.08 0.14 039 0.131 3
HATTIIIAG 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
i;:uuﬁ'mn?aq—am%mmuq"nn 0.677 3.195 [(10.677)(5%0.192)~(4*0.131)] 0.677 =3.195
szuuiieendaluiii 0.192 3.061 [(0.2%0.677)+(1%0.192)~(2#0.131)]/0.192 = 3.061
szuulvbish-Imiludaluid 0.131 3.030 [(0-25%0.677y~(0.5%0.192)~(1#0.131)}'0.131 = 3.030
Amax 1,096
€1 = (Amax-n)/(a-1) 0.0478 (3.096-3) (3-1) =0.0478
CR.=CLRL 0.0824 0.0478/0.58 = 0.0824
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CR. £ 0.1 MATIEHNUANNADANADI
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Pairwise Comparison
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i:uus’fum?aa-ﬂm%nuuuijunﬁ 1 7 5
szuusILeendalnia 0.14 1 1
seuulrlnsh-drsheludaiui 0.20 1.00 1
HRTIIMIRG 1343 9.000

onfiewiiouidusiog

HAasIM funty AMNEAY
Pairwise Comparison
uuIuaM | Eigenvector | Priority
1:wﬁ'mn€u—am§muu1’.!unﬂ sTuuTIsaeadnluin szuuTvlh-Tashehsaluia
isuue‘l’um?m-nm%m!uu@unn 074 0.78 071 224 0.746 1
sruuiIendaluin 0.11 0.11 0.14 036 0.120 3
szuuTiwi-dasheludaiuii 0.15 011 0.14 0.40 0.134 2
Nanmlm&i 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
s;:uue‘.‘um?m-am%mmuﬂunﬂ 0.746 3.028 [(1%0.746)+(7°0.120)~(5*0.134)]/0.746 = 3.028
szuviIvendniuin 0.120 3.005 [(0.14%0.746)-(1%0.120)(1%0.134)]/0.120 = 3.008
seunlvini-daieludaiui 0.134 3.005 [(0.2%0.746)~(1%0.120)~(1#0.134)1 0.134 = 3,005
Amax 3.013
CL=(Amax-n)(a-1) 0.0063 (3.013-3)(3-1) = 0.0063
CR.=CLRL 0.0109 0.0063/0.58 = 0.0109
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szuuYIRAdAlnin 0.20 1
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HRTIIMI 1.400 6.500 8
manfowiiouidusog L )
HAasIM Awede | Anwdndn
Pairwise Comparison
uuIudy | Eigenvector | Priority
srvufuiaios-amimuudung STUUTIRATAIMGR seoyTbd-ashehedali
i:uua"um'i‘aa-nm%mmui!unn 071 0.77 0.63 211 0.703 1
seuusIweeadnlnin 0.14 0.15 025 055 0.182 2
seuulrlvsh-drshelugalui 0.14 0,08 0.13 034 0.115 3
HRTIIN 1.000 1.000 1.000 3 1.000
Perhimac#Seores Coksiatenty Mexsurss
szuudunias-rminuuudunn 0.703 3114 [(1%0.703)(5*0.182)~(5%0.115)} 0.703 = 3.114
seuusIandaluin 0.182 3.033 [(0:2#0.703)(1%0.182)~(2*0.115)] 0.182 = 3.033
szuulrlvsh-dasheludaiuid 0.115 3.016 [(0.2%0.703)+(0.5%0.182)+(1*0.115)}/0.115 = 3.016
Amax 3.084
CL=(Amax-n)(a-1) 0.0271 (3.054-3)(3-1) =0.0271
CR.=CLRL 0.0467 0.0271/0.58 = 0.0467
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ﬁwﬁ‘um?aa—m\ﬁn!tuuq»rm 1 4 4
sruuEIeeadnluin 0.2 1 2
ssunTivwih-dmialudaluin 0.25 0.50 1
HATIRAN 1.500 5.500 7
mnfuuitoudusag A
EE Mmay | AnuinAy
Pairwite Comparison
e | Eigemvector Priority
stwﬁ’um?aa-um%nmlm?m szuUYIEIRAsAlR seunlvld-osheludaluid
seuuAunias-aniniwudina 0.67 0.73 057 197 0.655 1
szupiloeadnluin 0.17 0.18 0.29 0.63 0211 2
seunIiwih-dasheludaiuia 017 0.09 0.14 0.40 0.133 3
HRTIRY 1.000 1.000 1.000 3 1.000
Performance Scores Consistency Measures
ﬁwé’um‘i‘aa-anﬁmewq;mn 0.655 3.106 [(130.655)(4*0.211)(4%0.133))/0.655 = 3,106
sTUUEIDATAILIR 0211 3.038 [(0.25%0.655)y+(1%0.211)~(2#0.133))/0.211 = 3.038
seuulrlwih-dashelusaluii 0.133 3.019 [(0.25%0.655)~(0.50.211)+(1%0.133)}0.133 = 3.019
Amax 3.034
€1 = (Amax-n)/(n-1) 0.0270 (3.054-3)(3-1) = 0.0270
CR.=CLRL 0.0466 0.0271/0.58 = 0.0466

a d1 A Y
C.R. £0.1 ATV NUANNTDANADY

MW 2.7.1 Wﬁﬂ?il‘iﬁﬂﬂlﬁﬂULﬂmcﬁ’ﬁﬁ’ﬂWmﬁﬁﬂﬂﬁ AHP ﬁ”mﬁmuuﬁmau Microsoft Excel

102




MANUIN Y

a d = Y d'
Nﬁﬂ1‘§1.]5$!3l‘I«!!ﬂﬂ!“t’l‘i’l”ld!ﬁ@ﬂﬂl@ﬁﬁ!‘lfﬂ]‘]ﬂﬂg



€01

v A vooA
WIBEIFIYMUN 1

' J v o w 3 o 9
ﬂ1ﬂl§®ﬂ@ﬂlﬂm°ﬂ FHEANAANITINAIAY ua3uﬁmmumunmmmmymuﬁaﬂ

H ' v %‘ £ o v ' ' d‘ N d'
MWA B.1 ﬂ1’§$ﬂ‘]_lLl”lﬁllﬂﬂ’J”liJfﬂﬂfUﬂlNLﬁ@ﬂﬁﬂLﬂﬂ!cﬁ’WN“] ‘lJ’f)\mz)L%EJ’JGIﬂQJ‘TI”IHTI 1

B 1 - - -~ - - - . P
‘I-.T’ITI‘I:I‘ﬂl.ﬂﬂ.I‘ﬁ’TI’IlLﬁElﬂﬂElﬂiﬁlH‘Hﬁﬂ EER TR EH R i:'LILIﬂ'.I'J.Iﬂ'l\ll.ﬂ'ﬂfﬁ.ﬂ'l'l'mﬁ\'ﬁlﬂ'.l i:'l.l'l.l].'l.liﬂi!ﬂm‘l.lilﬂt‘l.lﬂﬂ " - -
o - umunmmﬂmmumuﬁan amun
Amanlasadis 2214 0.503 0.283
maudanii 1 1671 2367 2.104 1
madent 2 0.961 0.310 0.640 2
maudendi 3 0.368 0.324 0.256 1.050 3
= - ! N F - I
Whminnasiidsadeddindn sruvsafrlilih FENEIUNILAA s=umdamAmindan Y .
Y _ unninarmdAgmuden i
AmATILTNGR 20Mm 0.482
maudenii 1 1.824 2301 1.944 1
maudenii 2 0.816 0.429 0.650 2.205 2
maudondi 3 0.360 0.270 0.367 1.039 3
I . - - - . . S P 0 ) - ey
imianasimadendeiaividn ssuuAu-amInuuLiing FUUTIEATA TR sxuy Tl dmitelu s Tuii o8P N e
o — ‘I..I"I‘PI‘I-Jﬂﬂ"I'I'LIﬁ"Iﬂﬂ.Iuﬂ"HJ.ﬁElﬂ amwmun
ATUA TN UEUE 2.234 0.44% 0.297
maudanii 1 2.030 2171 2218 6.210 1
maudandi 2 0.577 0.580 0.536 1721 2
ndand 3 0.392 0.250 0.245 1.069 3
T e ¥ - - - e
apthiminnasimudon AuaTulasais Auninnlizndn Amuarniusts
maudandi 1 5.486 6210
ndandi 2 2.464 2205 21
madent 3 1.050 1.033 1.068

(2.214%1 671)~(0.503%2.36T)~(0.283%2.104) = 5.436
(2.21430.961)+(0.503%0.310)+(0.283%0.640) = 2.464
(2.214*0.368)(0.503%0.324)~(0.283%0.256) = 1.050

(2.071%1 824)+(0.48252.301)+(0.447%1.944) 5
(2.071%0.816)(0.48250.429)~(0.447%0.690) = 2.208

(2.071#0.360)~(0.482%0.270)~(0.447%0.367) = 1.039

2.254*2 030)+(0.634*2.331)+(0.400%1.995) = 5.862
(2.254%0.577)~(0.634%0.580)~(0.400%0.336) = 1.721

(2.254%0 392)~(D 63450 250)~(0 400%0 245) = 1.069



Y01

v A vooA
NIBEIFIYNMUN 2

' J v o w 3 o 9
ﬂ1ﬂl§®ﬂ@ﬂlﬂm°ﬂ FHEANAANITINAIAY ua3uﬁmmumunmmmmymuﬁaﬂ

H ' o 3 Y o w 1 g { 1 {
JHW"?I 3.2 ﬂ1i$ﬂlluﬁ/iuﬂﬂ’ﬂllﬁ1ﬂiy,‘ﬂNlﬁ@ﬂﬁmﬂmcﬂﬁnﬂﬂ "lJ’t‘Nl?i)L%EJ'J"lﬂﬂJUVHUﬁ 2

H I3 - -~ -~ - - - P
‘I-J"I‘I’l‘l:l‘m.ﬂﬂﬁ‘i'l’l"lllaaﬂﬁEl'ﬂﬂﬂ!.lﬂﬁﬂ iz'].l'].lqlﬁll‘l.liﬂﬂ iz'LILIﬂ1ﬂﬂﬂlﬁ'ﬁﬂiﬂ1‘l‘lﬂﬁ\ﬁdﬂ1 iz'JJ'LIJ.'LITﬂi!ﬂJ.iJ‘I.IEmT‘I-J!Jﬂ v
" _ dminaTwdAymiudon dAun
ﬁ"l1-.|ﬂ'.|"|'lJ1JﬁElﬂﬂH 1.870 0.718 0.412
nadeni 1 1.965 2301 2194 6232 1
madeni 2 0.634 0.429 0.358 1.641 2
maudanti 3 0.400 0270 0.448 1127 3
R \ o= a = 3 -
Wminpasinudensataiondn s=uusanilih senduumadan szuufomdmiaden 5 _ . _
Y _ mdnaTuddnden dauil
AmAaTI TN 1.130 1.416 0.454
maudanii 1 2.086 2214 2.108 6.449 1
mudanii 2 0.386 0.503 1.396 2
maudendi 3 0.52% 0.283 0.345 1.155 3
H | - - ' ' - s H - Py
wdminnasinadendatlaiondn suuAu-aminuuuiluaa FruuTIaaAaR Tuls s ibnh-dmbrudaTudgd g
" . dminaudAgniuien d1aun
ATUATINTUETY 1.803 0.511 0.687
maudandi 1 2.108 1.336 2144 6.058 1
nadent 2 0.547 1.080 0.61% 1.962 2
mudanii 3 0.345 0.384 0237 0.980 3
7
arthimdnnasiniaden Mummnlasnadis Amuanuilsznda AruaTmTives
madeni 1 6232 6.449 6.038
mudanti 2 1.641 1.396 1.962
mudanii 3 1.127 1.155 0.980

(1.870%1.965)~(0.718%2 301)~(0.412%2.194) = 6.232
(1.870%0.634)~(0.718%0.429)~(0.412%0.358) = 1.641
(1.870%0 400)~(D. 7180 270)~(0.412%D 448) = 1.127

(1.130%2.086)~(1.416%2.214)~(0.454%2.108) = 6.449
(1.130%0.386)~(1.416%0.503)~(0.454%0.547) = 1.396

(1.130%0.529)~(1.416%0.283)-(0.4540.345) = 1.155

(1.803%2.109)~(0.511%1.536)~(0.68752.144) = 6.058
(1.803%0.547T)1~(0.511%1.080)~(0.63750.619) = 1.962

(1.803%0.345)~(0.511%0.384)~(0.637%0.237) = 0.980



S0l

v A vooA
NITEIFIYMUN 3

' J v o w 3 o 9
ﬂ1ﬂl§®ﬂ@ﬂlﬂm°ﬂ FHEANAANITINAIAY ua3uﬁmmumunmmmmymuﬁaﬂ

I <, - P
Wminnasimideadatiiondn

s=uugrautisde

i:UUﬂiuﬂﬂlﬁaﬂi.ﬂ'ﬁmﬁ\ﬁdﬁﬁ

s=uusAR iy Tuld

s
uminanuddgmadan

H v o 3 Y o w 1 a0 { 1 {
ﬂﬂ/‘l“?l ¥.3 ‘f"ﬂi$ﬂUuWﬁuﬂﬂ’JﬂJﬁ1ﬂiy"ﬂNlﬁ@ﬂﬁmﬂﬂ!"ﬂﬁNﬂ meaéﬁﬂ’mﬁgmuﬁ 3

" N driui
AunTlasaiy 2086 0.529 0.386
111-ua‘anﬁ 1 1.500 2.104 2.030 5.858 1
111-ua‘anﬁ 2 0.781 0.70% 0.577 2228 2
111-ua‘anﬁ 3 0318 0.187 0.352 0514 3
shwinnasmudsndatdondn sevusaarhih sandnumadan senuamAmuden Y
" N uminanuddgmadan driui
AuaTlsznin 2121 0.604 0.275
111-ua‘anﬁ 1 1.965 15835 2301 6.006 1
111-ua‘anﬁ 2 0.634 0.693 0.444 1.386 2
111-ua‘anﬁ 3 0.400 0.312 0.254 1.107 3
shwinnasmudsndatdondn sruvAu-aatinuuuiing FrUUTEIIAA TR sevv Bl taniwhuss Tusd -
" . - dminanuddgmadan driui
ATUATRINUENY 2123 0.40% 0.468
111-ua‘anﬁ 1 2301 1.524 21m 6.643 1
111-ua‘anﬁ 2 0.444 0.816 0.580 2
111-ua‘anﬁ 3 0.254 0.360 0.250 0.304 3
ﬁjﬂt.T”mﬂ'nmm'fﬂmﬁan Aurnlasnds fmuaanlszndn duAriuETy
111-ua‘anﬁ 1 5.858 6.006 6.643
111-ua‘anﬁ 2 2228 1.386 1543
nidand 3 0514 1107 0.804

(2.086%1.500)~(0.5292.104)~(0.386+2.030) = 5.858
(2.086%0.781)~(0.529%0.709)~(0.386+0.577) = 2.228
(2.086%0.318)~(0.529+0.187)~(0.386+0.392) = 0.914

(2.121%1 865)~(0 6041 995)~(0.273%2.301) = 6.006
(2.121%0.634)~(0.604%0.693)~(0.275+0.444) = 1.886

(212120 400)~(0.6040.312)~(0.275*0.254) = 1.107

(2.123%2 301)~(0.209%1 824)~(0.468%2.171) = 6.648
(2.123%0 444)~(0 209%0.816)~(0.468*0.580) = 1.548

(2.123%0 254)~(0.209%0.360)~(0.4680.250) = 0.804
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(2.145%0.338)~(0.56120.338)~(0.293%0.547) = 1075

(220122 123)~(0.345%2 355)~(0.363%2 367) = 6.536
(2.291%0.408)~(0.345%0.384)~(0.363%0.324) = 1188

(2.201%0.468)~(0.345%0.262)~(0.363%0.310) = 1.276

(2.030%2 367T)~(0.577% 1. 744)~(0.3922.030) = 6.608

(2.030%0.324)+(0.377%0.927)+(0.392%0.377) = 1.419

(2.030%0.310)~(0.577%0.328)~(0.392%0.392) = 0,972
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111-1L§anﬁ2 1.75% 2.083 1706
111-1L§anﬁ3 1220 1.076 0.865

(1.596%1 844)~(1.098%2 071)~(0.303%2.102) = 6.021
(1.596%0.690)~(1.098%0.447)~(0.303%0.547) = 1.759
(1.596%0.367)~(1.0980.482)~(0.303%0.343) = 1.220

(2.121%1.824)~(0 6042 269)~(0.273%2.182) = 5.830
(2.121%0.816)~(0.604%0.337)~(0.273%0.543) = 2.085

(2.121%0.360)~(0.6040.394)~(0.273%0.273) = 1.076

(2.237%2.182)~(0.360%1.761)~(0.403%2.260) = 6.420
(2.237%0.545)~(0.360%0.971)~(0.403%0.337) = 1.706

(2.237%0.273)~(0.360%0.263)~(0.403%0.394) = 0.865
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Y N dminarddmuion a1
AunTls=nia 1.29% 1.399 0.302
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(1.965%1.995)~(0.634%2.195)~(0.400%1.995) = 6.113
(1.965%0.693)~(0.634%0.380)~(0.400%0.693) = 1.887
(1.965%0.312)~(0.634%0.414)~(0.400%0.312) = 1.000

(1.299%2 055)~(1.399%1 663)~(0.302%1.995) = 5,500
(1.299%0.408)~(1.399%1.155)~(0.302%0.693) = 2.355

(1.299%0.537)~(1.398%0.181)~(0.30250.312) = 1.045

(2.109%2.196)~(0.547%2.013)~(0.3452.000) = 6.420
(2.109%0.390)~(0.547%0.731)~(0.34550.667) = 1.451

(2.109%0.414)~(0.547%0.256)~(0.3450.333) = 1.128
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AruaTdsznda 2.030 0.577 0.352
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ATuaTauETs 1.963 0.634 0.400
niudandi 1 1.824 2331 1.855 5.862 1
niudand 2 0.816 0.404 0.653 2138 2
maudand 3 0.360 0.263 0.312 1.000 3
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(2.121%2.013)~(0.604%1.333)~(0.273%1.373) =5.453

(2.121%0.731)~(0.604%1.333)~(0.275%1 248) = 2.698

I

2.121#0.236)(0.604%0.333)(0.273%0.379) = 0.84%

(2.030%1.645)(0.577#1.856)~(0.382%2.1%6) =5.337

(2.030%0.723)+(0.577%0.634)+(0.392%0.390) = 1.986

(2.030%0.632)+(0.577%0 400y ~(0.392%0.414) = 1.676

(1.965%1 824)+(0.634°2.331)(0.400*1.995) = 5.862
(1.965%0.816)~(0.634%0.404)(0.400%0.693) = 2.138

(1.963%0.360)-(0.634%0.2651+(0.400%0.312) = 1.000
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