AR AT AL AFRAE AT ASS
AW (AHP)Y 4§

Application of the Analytic Hierarchy Process: (AHP) on the National
Nuclear R&D Projects

)

P O A EE = ok
ST Tee - AEL

Seung-Jun Kwak - Seung—-Hoon Yoo : Chul-Oh Shin

____________________________

*onEgsta AATH 24
“ st FATE B

" OBEAR, nHWtE A AT

—369—



Abstract

A R&D project evaluation method has been applied for the national nuclear R&D
projects in a developing—country setting. In the methodology, Saaty’s analytic
hierarchy process model is used to evaluate and rank of the selected nuclear R&D
project which have a wide range of objectives and characteristics. The criteria used
for evaluation related specifically to the Korea's evaluation needs and culture, and
they are weighted according to their relative importance as perceived by the evaluator
of the R&D project. As a real-world case of evaluation, we elicited and reproduced
the evaluation process of the nuclear R&D projects which is going under the research
process. As the results of the paper suggests, the methodology can be applied to the

evaluation of the R&D projects and has much potential.

Key words: Analytic Hierarchy Process; Multi—Criteria Decision Analysis; Decision

analysis; Decision—-making; R&D Project Evaluation
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.M &

ARE 2147 2 AAY AEHAT AY % 45T 4, 949 o thasts

BY AN BEF R W HA oY, A4GU1% wg— 58 A4Yny 44 Az

5¢ A8 A8 ol o7y ok ARYATARALL ABeT Uk @A) 2
JATAUAA e A2 9 A=, A7, wv 1B, P g ¥

o

o7

%, 9x7EE 59 2 XP'?J 7 otz FAHe BEAYEY FIITAENYPeR A
Ha ok Ed HZ AR APNSAYRE Fae F94 J—J-‘Jr fEo] AxEHAF
AL ol e 7‘]101 o] FolA g} AT AFINEAIG] WF AT AHEML
MEFE Aol X &kon, old wal Fxd wE JHZAF gAT HrrAAY A
o] &7HI gl AAelth waA Boig Pt 249E A A 18T o
BAENEE B ADS Bt ALY A& 9oE FrEjol & BaKo] A
714t}

@4E A99 5ed WES EHAY o842 A RD ZzAE YBE st
T TAE H7HAEY Mo FAAHA ANE ABFHoln FHHoz AFsss
Aoz osld AUk mpA o]z g AFNTAYY AAFEAE drE JAEA
(multi-criteria decision-making)®¢kell H g3 FAloltt. sty ol gt EAdr:s I
PR (EE QARG A7 A GFF JjF hE FREA A EAY sAo] 4
2 d98E &3 7] wEojtHRangone, 1996). ojol we} Hrzte] AU F@AQ
AEE ABHoE 2ysdr] Y8 B2 ATFRAEY o] o]FojA gfon tiea 9
AbZ A o] B (multi-attribute utility theory)3} 7% 3} 2% (analytic hierarchy process :
AHP)E o] &% FHTo] o8 EAEoIM Axd Hl Ath(Falkner and Benhajla, 1990;
Saaty, 1990; Lootsma, 1997; Yang and Lee, 1997, Ossadnik and Lange, 1999; Al-Harbi,
2001).

B =EdAe 4AgadF AT S ﬂWog R&D Z2AE HRE AAHo=Z
4T F UEE e o2 ZW di& =9sux g olstedAE A=t BAY
(analytic hierarchy process : AHP)& ©]438to] R&D Z2AHEQ Y78 ZHsti o]
OE AW =9F AN

ojF B =% AL iy 2o ANFAA A7 MAEQA AHPS o|E o] &3t
ATHEAG S ot B A 2 AN AMFAAE FHAFHA AZATF
o AAE APt ANVGAME 28z d72%4E gostn 229 AHRE o] 43
HFAE 847 AHA g ANFEE )
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AHPE t59 SHES AFHoz2 BEF3 74 £ ToEE Fdodgoezn HF
A 92 Tomas L. Saatyd] ¢#jA 7fEsEqon, JAAARRAE9)
Qi 1 & Aot dgd gr|EdNE A EA ) sfFH ez HLHo gAAAAT}
Add F e 48 }1] etss AAHez £HAgAIIIL, 2 7HFAE HEFE
£ WY $& A &H(Saaty, 1980).
AHPE =83l Wi ozg JiQle]l A 7HA, ud, 3F, 281 48 T
F3 A H(Saaty, 1995). =3 AHPE JAEA S & o ALY F

o} = 2o] Foj EA ALEEH= dlolEe] XA A T HAE AU Yot
Atae] Edig T3 o HZ Eo 43FE JAAAAAA LR vlola2 R F
o 7Ivhg & VPR oS Fg wet gAEAEA dolA 7 dE ol &H
de EF 59 g & F (o] FE, 1999; Davis and Williams, 1994).
FAAA o2 M7 Ezxo| AZ3te Uit FolA AAEAA S el & Wl . dE
Eo] ojd Algo] N2 A 3}34 g o nEsol & FoEFE AY HAA
ol 97, £273] nei A u&8Y 59 YJAEALLE A7 E U Uth
o] A% qAIAARF AT FRAHS '3}01 AZdgolge JAIEAE A @t ol ¢
2 WHEH EAS Ad AHPE 9Sd oo 82 + de FHAHE 21 Yo

ole} & /Mdd EAS Ze WHEY AHPE= R&DAEY A#AE Hrtste 34
A ALE T e A4S Z2 dd @A BHote dAeE AAd AAHATNEA
A4 ME FAES v - Frsk=d dolA ZF Frra Ao FEE HwEAY, 7}

I I U i

ZzAES SAHAEAE ¥ F Yt od ARHA 2y £ FAFHA E& A
e 9e 23 4% 22 FAYgolth. AFMEAIAE Brlsted doA wd FE A v
Houkg AEdod, Aot AFstE § A EAE vnd B AL"d £ 9e A
U, A8 A7 AEAA T Zo] ouE A Ar} v LA AAE ZdE AS
g 28 7|HE ALsye oEE Aotk ol B¢ tddy ME AFE JHs
Aol & IS FUIAES Ui FR5E AA3I] HAsAe BYE Foby AFE
bgol Wd F#HZQ #ADE T8I o] digks FAY F UARE e WHEY

D gEdozE A WA ET ORY Fr71¥ez 27 BE 5 Aok dslA FAR WrAge 4
q3tg WEt £ L Aol BUE A FAY GFNA YA FAY WATE shed SN 3
sk ORH WA 1Hel &% A Ae B7A714We 2otk 292 ORY B771We ORY 71¥e ol %
sho] AFARBFOZ BAFE Fol} AHE FHY mYo EHstm, 89S A v 43
o2 ASAA vhE AZstn Brlste 71WE o) @ohHall et al, 1990).
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Z-go] 279}

Saaty7} At AFst FHYL o]FA AFHY EMo] Z3F gArEAY Fofdl A
EB7HE9 AAEHA AA & o]t FAHE 849 JHFA B FREE TokeEd &
£33 F AoHEAH F, 1994 AT F, 1997). B dFNAs AARHATFNEAY Y
AHE e £ de BARES YRS 2A A, oo W3 AFH EARES 4
&s8to] 7R AIY AHE Hristsd UoA 4 HIMRE| AA s JteAE 2
deta oo wet A AHE HE F UEF 3= HIPIHY APHE 5L
2 83 §loh

s

2. AHP 7|9 E3d 3 HEHX

AR S falMe FEAQA QY F3E ARy dAAE B3 AF S doF 3=
g, o]wl AHP7} <lgidt HF7Eo2 AMgdE F Uth oE FrpEel vy f4=
oA Qe A4S B8 W7E 8 7bg A% Jdoladn B 5 ok

AHPE A&3ted gojA AA #49 7x8 2 A%2 #3(Decomposition)7t 8
A dot. o714 date AlFA 23T gAEAAV FEEta e 2AE aRE T
Aati Ade 39 Aoy 84 F AFHLE TR e A& 2@k oFA EA4 9
A28}t o)FHE A HME UE AR 4% e 4T HPAC FXHAW
Y AFY 84E ol AR vart JH5dtA @ ch(Saaty, 1990). AHPZL 2t A%
2 B3] 5L gAEAA JEEN] #4713 BAE ATHoz AgFgeozn RS
JAHEAZEES 2 BT EA daiXE AAAQD £40¢] 7bsdtrts FHolth ¢

vtz o2 AHPY ZL£A™atE tre3t 2vH(Udo, 2000; Yang and Lee, 1997; Saaty, 1994).

(1) A9 +zZ3Hproblem decomposition and model structuring). AHPE & £3}7] 9
FAE AA FAE At o] FAHI}E T8I A4 UAE 8454 Ui A
%3} o] o]Fojxof 3}, olE T EAE WHEES T AEY F IAF
3e E¥E TASA HW, o3 2Y vele EAle yHAH g4 E 28319
TAZE et A |

(ii) oldulE o] 83 oA FAARS i (prioritizing objectives using pairwise
comparisons). AHPE & &3sl=t] oA JAZ2AGA dd2 IA AZWH 24E
o] vlaet §F Q4steA] tibte] HluwE YFoAA HH, Hlue AL o
A4 i (Pairwise comparison)E& A& 3tk w3 gALAAAe] B Jhed AZY
LAENY olduiE F ol AlolY A WAE EACA AASE G

g9 AxE =384 dArh
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(iii) 7Hsd Aediets ztol HFEH EZ(evaluation of alternatives). QJAME A 27T 2
W3 FAl ddle olE FASI e 39 HE i $HAEHDA = A
Fol gk At dJHYW o] & o] &3t JAAH A=

FHgk FAlo g vt Y ks i FUE AR 5 Uk

AHPE YALZA S el A& A d& & AE F2E o|H L iz 54 7
& T AT L2F g ojdH|IE FIY 1 84 E =
9 AEE A ¥ F dvhe Ao|H(Saaty, 1990). WY ojH
249 71 nleta JHRFYA 2 2AENY AEH FLA4S =

n(n-1)/299] olgdu|mst AAsojop g}, o]z g olYduuE 5T AUHL FFHoR
17 97HA18] AE Fogozm o|Fojxty. YgAAA A7 o]l o] gnlarzty
T3 FoE olF EE EA9 d9 240 dF Ay FeAd FEE ot
Aot o]& oM uHRER FAE olduuPHY H L gk(eigenvalue) Amu o WS

3= -9 E (eigenvector) 24 & F AA HE AHoltH(Saaty, 1980).
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2 oA AAYATALAG N &t AF-FAA e A g rie] AFs 24H
S A, RS /e & oY gAEAA DAY A E NGd A2 e
el HEF7A 8% F UAEF g U E HESFA ok AA HIHEA
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HE HAAER o] o]&ate] 7 FEo U HAF stEAE AAHske dde EA
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Azs B4y A4E49 A gAZA WA $A 3R EAs vAd w3 g
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Qo) Aol BE FEHEY gon, o]F sk AA H}ol
71E PYAXNESG PG U Ay AR 2L Hrixe v
o] o] oA Ak B AT 2F ARATALAJY HEHbe) AT 8l
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2. oju|me £H

AellA Azl JAAAR AFEe wet Frprigel dg das F337] HeiMes ¥
A P77 EZY] oldulirt Basn, ol & A JAEAAE YRR 3 HE]
AR 5 ofof gt JALAA AT} Pt o]YuLE 3 B =8 F Atz I AY
& B8 FHE =Ao] Aol o] Fol W H(Saaty, 1995).

AH FAAZA e 74 7Tl da] 9H sAAAZTol 74 a4V 2= 9FY

THIEE JElE olguludgdde ¢S ojdn T JAHAAHAAES T W
bogA AR o] vasts S watn, gutF oz 7t atA JAEA L AT
WA F8x & 7IEXE E237] AsAE n(n—1)/2H9] ojdua g 343}
ol nxn9 FE Fez JelA @k F 271A 7IFEY FLEE A ZAA
7b & Wl deE A Aol otdel & Wl & B AdHoR vuFoRN FH
A& T3l JAEAAY BGE AT 2 AFHE Andte FHE T8 H
o]t}
oldulwayHe 7} Yi(elements) a; & HIEZ Y9 dA Qe 71T niFo 7|F

e L

oz

R

rir
P

i7} 71F 8ty 2R AHE AX(intensity of importance)® WERUE FX2A] ToA 9
7R 8] FE Ztom Ed o] FX & HEAEEAN JE 7t 7IE jEY B v FRAH
=712 Y = Atk F olduuPgFY 4 J4hE FAEHE YR glow, o
v HEHIER 24d £AH 98 L3 Aol o & Eof oj® 247 099 &
7FA 2 e 8471 039 @S ZEAW, olzle] HlgH T oly] wio] ARy Fx4e] 3|
7b foh o] Hrte B A e $AHACHAY AERE BEV] H3td AZF 8
A9 A Fodd a4 #EE ojFoUlE Ao

el 7]Eo] i 40 we 3 249 & 840 g3 iy F2EE e
= olgvugde BE & A5T] A A §AT oujrt Fodd £HRE AME
g B Ao A AHEE oldH|RE $3 AHPY 7|EFHY A=} ot#e [F 2] A
A5 o] 9lti(Saaty, 1980).

=377—



[# 2] o]@B|me| 7|22 = (Definition of preference ratings)

EE H 9 Mo
’ H) =8t ofd 7]Fol tisted 5§ &Sof vlxF IJE
(equal importance) E Ji7icta melbg
3 ofZt ZQ3t dEgnl mciof elste{ s &S0l clE @=H
(weak importance) ch 27t MS g
5 =& g molof =lste] 3t #50| ol2 g#ER

(essential or strong importance) ct &AsHH Me g

7 of st Zgn @olo] ofste] 3 gE0| cl2 #sH
{very strong importance) ct dstAH d=E
9 25 =oE Z8n fmcolo) ojstod 3t g#F0| clE #ER
(absolute importance) ct 338 MsE
Zi= z
46 s i %dﬁ“ag' lgl‘b“ Ay motol o8 wlmAS0l 9 AUSel =
4, 6, intermediate values between Zhol S TEChT BetE ool ALREH
adjacent scale variables)
gs 71 5 ol disid 2o £F U2 HE
of = Zt Cin & o, &= & €5 ol sty 1 EF
el "= g e
S5t g HRLATL ofR v|23l0] Hel RS = ¢l
1.1-19 (for tied activities) *a°‘ 213 <

o ALBEHE USERM o) 55
2 ROIZ} L= B 198 ALRE

2 A7olME SAHITNEAY T2 FA FAF FHo] gAY = #R A
T7he] F3& ¥ dAYEE AEES gy AY/4E H4ES AN (29
1]o] AN AFY 24 240 i Yoid F299 A=E 73k
7t Sael i 7S AE A A8 dESHEE EdE A9ASTH 3}%’47«11%77}21
8 JtAE AddE AdsAT. WA dAFNLAGe) BhE AT Qe FOAA
A g4 "dAHAAY BAAH A, , "AAYrIey F4EH,, agn AT
Aol AEAHEH, o RE 2 HriAEY olduudRE AXlste o] & A
I ggez TdA94de] AAYas, o FAAFE FAE%E de VEFER
Ty, TAQES, e $ES o HE YN TE ANFPeH, UM AFY 2
2T0E v b oz Joid oA ARE AL

7 AZE TASE 848 W JFA AAHEY 74 gES A3 Fo=A B
d AF WMo Foid 271 Hdd S JAF stHoH, olgA FAASEY BE
A AT AAHD ol ol &ste vg DAY $HAEHE FEAT) o ¥A
ste] HFH o2 AARYATALAA Y BHE A FHEESE FASE 170 AR
gEo 3 FFAA FAEAE =EFA 2, 2 AH7} (& 3]d AAH o
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[Z 3] ASY JI=X|el Aotz

T B F 8 5 M & &=
1.1 7leszas 111 7|55 52H0.0192)
(0.080) 1.12 7|&M 7 5 5 2H0.1356)
1. YR Ak 2| " ~ =
Zuel 50 1.2 Ard & 3} 121 == °'EHx{I.'x_a. 2H0.0644)
(0.644) (0.038) 122 &4k & 2H0.0093)
13 7[sol8& 131 etz ale| mlg & 240.0514)
0.213) 132 #E o7& Dle| £-834(0.3609)
» x| S 21 £eleAgDl 211 e MEJle| a8 %%_%04%(0.0617)
f‘g}/giﬂ} 0.276) 212 F2 AFAN 3 Mu|zE 53H0.0087)
(0.085) 22 gtz E5 3 221 BHLEE o7l eAH0.0123)
(0.055) 222 stz HEQ A 7% F24H0.0018)
31 M= E 311 e S xEAM05(0.2069)
(0.290) 312 A& - Meke| ®EAN(0.0295
3 o3z De 321 2R Y XB2EZAL SAIM(0.0066)
Py 322 Mg W ZAL- B4 Zolol MEPE(0.0177)
0271) 32 ZpE 58 323 BHI|SMY 7|2ictE F 3H0.0066)
(0.047) 324 AKX A7 ele “;r g *%"*’éé(OOOOG)
325 2x WMAHYMe ApabH 3 ZXHYAS FEH 5
3 0f 5(0.0066)

AAH AT ALY Bd AEIE WPOR ALY Aol nEw, PhE FAE
gAY EWAA B o, AAFATABAYY 4%E Brsked oA $aHom
AU FAHEAE nstn Qov, ATAR BEYRH /€Y FHERE
te A2 F2300 Hebstn 92e ¢ & Avh B Wrlo BUY ANYE §
9,]

==
&

2 Ll

Ly

&9 2 FREE [F 4 ANHe] A% AFATARY) ST AT
Hel®, 7leAASES, 191 ATALAALE AP FQAAEDe) 20
¥ gRoz 448D At Aoz ey

Jiﬂ
B
ko

ofn
o
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sd2el | PETE 5%
1 1.32 & 72 3nle] 884 . 0.3609
2 310 AP SHEHHE 0.2069
3 1.1.2 2| &M 35 3t . 0.1356
4 121 ZolchHl B} 00684 |
5 211 ZUYL MEJle] §8€H #BAHF 0.0617
6 1.31 A3 Anle g3l 0.0514
7 3.1.2 A& - M2te| MHA 0.0295
"8 111 2|&58 a3 0.0192
9 221 S0t uE AP UMD} 00123 |
10 322 A8 § Z=Al- 24 Zale] MEE 0.0177
11 122 &=&MH &3} 0.0093
12 212 £ HAFAIMY o duj&tE g3} 0.0087 .
13 323 22| soNe o|zZict s o) 0.0066
13 325 9% BAASNG AU A A EEH SR 0.0066
13 321 HEHEH W Xaz=Ale] 544 0.0066
16 222 MEAHZF HEQ A 2E 53} - 0.0018
17 324 AFHAX - A fle| HEEe ¥ FHAHAHEY 0.0006
A ' i
3. 7Zlsst "ol & 219 B9 ==
N FE [E 49 APYRY $889 2 Fa5E ¢1 e AP SAE e
ARYITALAD ) WAFN e 20 Fgete] AA AT o] FolA: Jx AR
Ao e BrrE FFE F Ak FE Saaty7} AL AFs Bl w2 Py
FE 9 HFTHE EF3] YA E FHE HIMNGE o= ZhZe) PGUgrEs)

oA olPuINE FHPIEE FolYrHSaaty, 1980; Ossadnik and Lange, 1999). 3 7}t)
4 B £AY did(alternatives) S 53 BI7IEE9 B4 A oldu|Edte Pt
Al 7Y dAE B2 979 A o&H1 e 7 BHEAQ $yelgn T
F At

a2y oje} o] EFEAQA dH HAEL Be AFRIYAE oz e AR
At Tl A&etrldle oA ZHA ZA7E ' Aol Aot ol (1) 4XAH AL
Al Zol W] J o]e] ARFAAVE FAM FHHL e dWE AFsMEARYGel
2&3t7lole FAZE A7l WEolth o] A RE HutAd tig ojd¥LE AlPstE
RAE FrAAGA w2 S FA 2o A B opg Hrie dde d#FH &
A A EAE of7lstAl 2 Zo)7] wiEolt(Tayor et al, 1998). 123 WHES

2) B nAle] FHAATAC M BE oldung WAV AFHTY of A & odulme] I
£ n(n-1/2 Wl Bl o|FofAo} @rh Bt ok oleid ol@u W} BE ARPIGEC] A

T

E WMEHo{o stuz tiide] 109 AE BAU AFFIEE A A2 FAHR AZFAMe AHPY
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AAZ HEIddd (2) vEH ARG EAE Adstridr Frtsh wde 9B 5
AN T A2 QA AR ]8T & e AR FE& AAYIIIL o] F o

L proh "l gobdd Aolthd. k3 Q) 71&9 HrhEHER AYdA 2= B7he
HE i AYE YT F JA5E FosfoF gt

[ 112 [2" 1]0] AA D Frhe] de A 4AL 122 7|&9 o IrtF=
A7NEAG Y AAFES FRHtT, ool N AAHATATAYY] B EoE
o] 7hed &S 1A #d AEJ AES T8 dde FHsd ZASAYG. g
A ARAYATANLTAG S AF-FAE Frtsked ol &Hu sl FEE FUsd V€
o WHES TEHAEA MER FEEC] ]88 F UEE AFS 7EY AH=EA
E=Z&5 3t

71Ee] AAHATNEAY Y AFgAN HE AFYrte AFFALEA R 53
HEQ ARz AAHI 3oy, FrIFE f 7}3-21 B #e) 44e 2
2 7AEAT & A7 E A4 1353 3 € T3e 5709 MY
Ao A3 FrhE M 2ARE ASS AR 9% 7}%—7‘4% Fol At dAE A
AT, oA AR T3 MR FEI JMFA Aol V€ BriAFH ofujg
FFE Fuvlol UF AANEE de & glon, WA SdF FF M2 B}
FEH 7hEA L AR VIELR o848 F A& At

Mg 71E 3 F7Hdse 25 7€ d7ATAAY 20014 A A7t
of Ay HrtAE Tt doliios, AFHAY FE 52 o)Fo4A At [&
Sloll 578 Aol g Brrd A7t A et

rir
et
o,
&=
Rl
é

i)

5] EAEEAAI ALl FIt At OflAl

= ¢ Hotoh 2k M5 b Y5
1 A 3.8961
2 B 3.7605
3 D 3.4673
4 E 3.4601
5 C 3.0659

A AtdE B A A wa2w £ gAAE FAHsE A ARATIHA

g Sl EA7 AzetA 24 4 Qloh

3) Btk e dEg WYshed QoM F 483 AR AEERH $HE E2F + AU o I}
THAM 3082 $HLEN SHFAL, 188 AHAES ANAY. AHLHES YA &= gojxd
dH o2 AHP e g SH& vnd $4sA oFojxoy, $Hoz =33 48 7o g
77 S 9B FHoz A3 A A o]&5A Rae H9rh wAsd)

4) Brtodel He HAZE BF A AP on, ofF A=A Ge FAAo|nz ofd F HAFL
M+ flee win.
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W ©H47F A>B>D>E>Cs Zo] H7tHE A& B & gk 29d 2x2 Ay
el @ #A9 71€ &% B~C~D>E>AQ Aoz YJehd 7|29 grdste) o
AR g8 AAE /AL E AR ZAHYYS

v. &

1. 72 784

= A7 el e £RE HIYEY IS AE AMEste] YriRgde oAl 9%
Ar 7)€ Hrkese] 9d @4do] A o2 Fd AL GA AFE nie} o] A

T FEEUR JMEANY ¥R Foz Q¥ Bt Aow HuE § glon REF
L2 F BRI gt 91914*1 Ao wE EUAXA o] ok7|H Y] wEo)e),

ae o)d & %7}?’?%’49] Walrl 7)29) s A ALE = =& abo]
9 QA P HolET R BUSIE okg RE2Y Ho| B o8y AHPY &
A4S T HAEE Y A 2 A LS B V)29 ABH WA Y
A FEA Fofo] e AN} 25 A7uare] U A AGHE AL 5 )

2 2 AgA Poke £4 Fo o &
A7 38 AZ7Hee] ddA 850 Ud AEE nige
SddA 2 o, wd $I@
GEo FoEA ¥ FB3
Aol RE Aol o]FolAol Ak ol & AFA} ARY
ﬂ?m%w Ja 7holl glolA Agel Adg & % 97] RO th(Kim et al, 1998).

5 & old @ dutd AFr} oprjd dUo2E HEH 2e AFg AHE £ Yo AA, FrA A A
ol 2= dud Hrto oEE T 4 Utk A, Hi—‘% FE9 FIM2 AF HrhARe] ggol 9l
Hon, oA e g e 71gAe HAN BE JFE 5 5 AL Aolvh a8y A7|A Friz A oo}
g A A 2L FrAAY He] 1909 HALe Eﬂ’e}"i 3taL gltte Abdolth. AAl Bt 3
o3t FrrA e ol diE GHA FRAE HEsE AL FARY kE 2 oy AYTA Il o
& T4 Brrde] U8 5o EAE 2YY F A

6) A7 tidel © Hriedel dedol go{M 7o A ALEHE FEB P 54 Az Aan
7 AR E AEHE @l B on, A7 YFAMNE oJE N2 AR wWE il WAS
2 fMstA] &3 wdke] IR BYA d4or Hu gl
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TAEAG Y Frtol e o] 8 ZAHE AT F ASE AHES
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€ HelA o9& #E& F 3o

==

—383—



o

&

Mo

a

HEt, =AA (1997), AHPEE S o8& g F47199 743 dA3dddk o
i o] @ AFAT, AFHYLT, Al4d A2%, pp. 75-105.

$R14, AE9 (1994), A3 A EAYH(AHP)S €83 AT R&DAY AR EZHA @
A7, Ber1&A A, A6d A23, pp. 1-24.

Al-Harbi, K. A. (2001), "Application of the AHP in project management”, International
Journal of Project Mandgement, Vol. 19, pp. 19-27.

Davis L. and Williams G. (1994), "Evaluating and Selecting Simulation Software
Using the Analytic Hierarchy Process”, Integrated Manufacturing Systems,
Vol. 5, No. 1, pp. 23-32.

Falkner, C. H. and Benhajla, S. (1990), "Multi-attribute decision models in the
justification of CIM systems”, The Engineering Economist, Vol. 35, No. 2, pp.
91-114.

Hall, D. L. and Nauda, A. (1990), "An Interactive Approach for Selecting IR&D
Projects”, IEEE Transactions, EM, Vol. 37, No. 2, pp. 126-133.

Kim, T.-Y., Kwak, S.-]J. and Yoo, S.-H. (1998) "Applying multi-attribute utility
theory to decision-making in environmental planning: a case study of electric
utility in Korea”, Journal of Environmental Planning and Management, Vol
51, pp. 597-609.

Lootsma, F. A. (1997), "Multicriteria decision analysis in a decision tree”, European
Journal of Operational Research, Vol. 101, pp. 442-451.

Ossadnik, W. and Lange O. (1999), “AHP-based evaluation of AHP-Software”,
European Journal of Operational Research, Vol. 118, pp. 578-588.

Rangone, A. (1996), "An analytical hierarchy process framework for comparing the
overall performance of manufacturing departments”, International Journal of
Operations & Production Management, Vol. 16, No. 8, pp. 104-119.

Saaty, T. L. (1980), The Analytic Hierarchy Process, McGraw-Hill, New York, NY.

Saaty, T. L. (1990), "How to make a decision: The analytic hierarchy process”;
European Journal of Operational Research, Vol. 48, pp. 9-26.

Saaty, T. L. (1994), "Highlights and critical points in the theory and application of the
analytic hierarchy process”, European Journal of Operational Research, Vol
74, pp. 426-447.

Saaty, T. L. Decision Making for Leaders, RWS Publications, 1995

~-384—



Taylor, F. A, Ketcham, A. F, and Hoffman, D. (1998), "Personnel evaluation with
AHP”, Management Decision, Vol. 36, No. 10, pp. 679-68b.

Udo, G. G. (2000), "Using analytic hierarchy process to analyze the information
technology outsourcing decision”, Industrial Management & Data Systems,
Vol. 100, No. 9, pp. 421-429.

Yang, J. and Lee, H. (1997), "An AHP decision model for facility location selection”,
Facilities, Vol. 15, No. 9/10, pp. 241-254.

—385—



