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FTHE R LR EIRER (AHP) 13, Thomas L. Saaty IZX » TERINBRREED—DT, —xF
Hoged 8 U CRIRIC T 3 A BB BN E, ThZho@REIcd 2 BEEL LTERIT 3
RIS 5. —HHBIZHNE Ry -V, BEEEDPEAR (CL) LEESHEASRSH D, AHOBREZ
HWMZ S EFXIRZ B ENTEEZNEVSIBENS, THETRSIEIERRF—IPRESNTHED, £
DOHXNEZEE U CHERNAHME T ORBOTHETHS. £ TERRXTE, —FHEICHNE T -V
EUTHRBI Ry —VERRRA Y —VERD B, U F LB LY v TvE, BRIRETRERD AT RN
WINo e FAD, 2 BEDY PV ERNT, Cl Off, BEEEDORFIIZENI OWTH X r —Iba gL
7o, F7, HLEEUNRBOEBEMOEENSHFI TSI LS AHP OBEREHNDO—DTHS5I Lo,
Z OHGIERRICE T A B b IR TITI o 7. T ORBR, —dHBICHOWE Ry — Vv E LTREE R r—IVD
HFNENTHS I EDRIEI N,

1. [RU&IC

AHP (Analytic Hierarchy Process) i&, T. L. Saaty [10] IZ&k > THERESINICEEREED
—DT, W DO DFEEE (n FHH) 12X 3 5 AR ORERRLENCED < B il fEH] W
%, TNENOFMEEOEEE L UTERILT AFETH D, RIFME BORIE, #H
EHEMESE, XX IENSHCTLLBEHINTNS (16, 19, 20. AHP ZFIEOREL, —
XfHog, HEREEE, V) FETED SN, FHMEEEZN S SICHETHMET 5 Z Eick -
THZEDEAMIFZITIES, Wb B Z AN S MICKE RN D 5. FHEEE
o (AF, BUC i) D 5 i A ESZE o, (1,7 =1,---,n) EFTHUT, a4 =1/a; &
B 2 &I > TN 2ARDERIE, nxn D reciprocal 75 —XFHEATHI A = (a;;) & U
TELEHONS (ZITHAHIEIAT a; =1 THB). ZOFTH A W2 H\BREMIT
(HEED 1,7,k IZX UT ai - agj = a;; BRILT D) HBHIWKE, 751 A D231 T, £
DEfEIE Frobenius ARDBNIE (FK5T a;; DUMICHIE 5F Frobenius #ROMEIES & 9
En), flILETO0 405, D& X Frobenius BICKHIGT AIFABAENRT MV, Z0E
BRELEEROFMEABICHT 2EAEEL S EHRICERTE 5. 2720, —RICTARI,
T EDOHBICENTRLT UHBENTHMEZ T 5 LRSI &S, 1751 A 5L
ICHEBEZ M7 REEIZ V. T DBEITIEATH] A O Frobenius fRiZAd n L OKRELXL
v, n EDZET Frobenius RUSNDETOEFMOBIIZE LI LAFMSNTNS. Lt
Mo TIDENNEINIE S, ZDEAROAFMEE X3 2 MEHMHIZIZTRENTSH S
LHIFTES. EE AHP IZB0TE, Z0ZE%E n—~1 TH - fl%EEAE (Consistency
Index, LIF, CI) &EFEL, CL b5 —EMELUT THE0ENEITHI A DERIEDH
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EHRAEL UTHNAS.

BHEEP CL O —HHEBIZHNDS 2y — )V EEEGRERND D, ARDREZ I
I FELKBZ B ENTEZENENIEEDIS, TNETICXEIEHMRT —IVREERES
N (BIAIE (L, 3,6, 13), F20EHEEK ST, £LOHE 4, 8, 11, 12, 17] A X
NTETWHA. CLICBILTIE, 175 A OB EZHET AREEL LT, 5 U5 LEEE
(Random Index. EL'F, R.IL) @ 10% % C.I. OFAF LR ET 5 Z &% Saaty ITHRE LT
BB, ZORPUIHETIZR W EOERIH S [9) 1. F/z, EEEIZEALTIE, o; DED
BAEDHE IR (1/15 205 15, %), HB0IIHDN (1/5 S 5, %) F5Z &1tk
T, Frobenius fROEDHAIE 6T, LT AEERT MVORIEHNER L, 755N 7FHmE
HBICHTAEEEORFZBLTLES 28D S, LW MEBEREINLTHS (FIZEF
[15]). E5IT, a; D E DB BEOHAEZMEIH/NT 5 &, CL O 0ICPIRT 5D, &
BEEOHH G TEXRLNE. ZRPEEENSWVEHZMOEENSHGT S ZEH AHP O
HHD—2L UTEIFoNBEDT, o, OMEND BRELSM LIHED, JOHBIHELE
EILMBED—DTH 5.

Z I TERBML T, —HHBIZHWS Xy —I)bE UTHRE X — IV ERE Xy — V2D
BV, 9, S U LICHER U BT A AT, CL O, EEEORIIEE, FF
i sE H OHBIVEEED, 3 DOELED S HE - RAEZITH - 72 (4 ).

ZDWRER, TNFNDXr—ILTlll-72 RI OHEIZIZIZ-HTBiICbfb ST, BEEE
DOFFEECE LT, BEXy—IVDENLD robust TH B Z EDRIN/. 56T, #F
liE B iCx 3 2 HBIHEBE B IR R 7 — VD HFRE 2, T 27 LI —%t LA T80 % Fn 753
FORREERZIBEY T, Ry —ILOFNWERMENREN (4.1 €-4.3 #i).

U U AHP OAXRICIE, ABOEEZM S &M, HENEHEDHD, Z0XD
WEHICEINTIE, ADBEDERIEID, 0WHhWwd “EOME” BHERETEH. Licht-
T, AHPIZH1} 5, AHMOREEZERIC) T RMEIBEE/-HDOI T XELTRIT, HE
WE L TZOFYEAERICHHT A Z LD THRETH Y, EBEOHAEFEZ D LIT
U7 RREEDSSANRI R TH 5. Saaty HENZ L HHEEEER [14]) FOKIEH & b 505, AHP D&
FRIZEA S &, BEEICHNWAY IV E LT, AL L. b OPWRER LB RN
SNz HOLMT, PIAITHSMEICN T 3ERAESD, ERNITFHENRETER
NORBONTZY VIV ERNCBLENS S EBZ .

Z T, RICARTIE, AHP Z8H U TITR - 72, —EHEEH 60 B 2R ET S
BOAEBC BT 2 mERL 18] o/ ot U AIVEROT, BEIRr — IV EHRE AT —
IVOBENED il « RALZRA 7 (5 F). T OFEL, BEHIEEDBER D F3BEE XA S/
BREX AR ELATRIANEREIN, 3 LORBEHED b & TITbh iz 1996 4E 10 A0
REEHEELREOE HRICEREINIZHDT, AHEDBRICHT 2BLNEE > T
THEHOBEESRICETIRETH D, HENET—<IiKlT 5, BERE KD TEIE
CERBENIZY IV E LT, FBRIEICSET Db LIS O &R L7z,

Z DGR, BMEZ A — Ve FnicBE Ll LT, X —VERCZEEITE, CL
DAEAE O 0 IZIEMEIZR > THH T 52 L8 ORGEEIC B LTRSS N7 (5.1 ).

Lzt [9] T, —EOIHIEB i 3 BFEFAEERER S LTV 3 IS L — S BATHITS CL ©
EAOVNSVBEDH D, CL ORNETING TR HEBEOEEITHE TR, EbEHMIhTN5.
DA CL OFEFEEICHT ZMED—>OHETIEH 20, FRX TR IOBERICIIILEASTIC, CL O

T & - THH A OREMEAHET 3.
L REETL 57225 1% KETHREENS 3 ERITFS I
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T/, BEEORIZEBCELTY, ClL OEI/NIBT L FIVICRET S E, BRIX
I —IVETER - N U St 3EEEORFFINEET 57 —ANRHB—H T, HHAT—
WVDEZZEASEIBHITII DL S BEFNREBE T, T V57 LGN HEBATS THERE
SNTAEE A r — IV D robust ¥EDY, T I THBRE I NIz (5.2 #).

oI, ZRHBBEEUNBOIEHHZMOEENSHEITEI L AHP OHHO—D2LELT
BFohsDT, ROEELFMESINAEEE 2 BFHICEELFMIN/ZHEDOERED
#Z%, —WHHBICHWS Ry —VO—EOHFIHEE L THl-7cE 25, MBI —IVED
TR — VDB PEREDN O Z & HIAET & 72 (5.3 ).

ULEDZ ES, —HBRICBEOTABOREL EEMET 28I, BRI Xy —ILEH
BUT, BBRXT7—NVDOHENRLOERTH S I ENEIRLESI NI

2. —XLEICAWBERT—Ib

—XHBO#ED T E LT, BERTIBELRTEE BHFLHAVS HEPHEREM
N BIHEE, L OIDHEDEHT SN TG, 20T, HREMEER (0) &L, %
BN (—, +) ICEEHRT ABENMRED T o TS, HER OB SHHIXE (7) 24
WA, REICRA BRIRNSDH 0, HENICEETE S 06, SFHESRITADP %
BT LEEICENETFRTHS. —WHBITHN S R —)Vid, FHlHE BIZX9 5 X4 bk
DFER% reciprocal IL—XFHBMHEICEIR T 2B ERZ 5 2 ENTEX SN, LEEOXHET %
Avas54, HE &g @ifbh@c?‘“ﬁ’%:c” G{ k,---,-1,0,1,-- ,k‘} CI(.’EU‘["IE]‘Z':O)
L9535, f(a:”) : f(:cﬂ) =1 %ﬁfl?ﬁ%%ﬂﬂﬁgﬁ f e VT & UTIRD & '5 G:%%’f‘
x5.

TE 1 X5 —J

N e+l z;; >0 . i '
fr(zijie) = { (me 2y +1) 2y <0 (c: FEEDIEDEE). (1)
EE 2: EHRT—IV
fe(zi;m) = m® (m:1 U EDEEDEE). (2)

PUF, BT =)V fr(zi;c) ZRAOTEBER U7c— W HBATHIE AL = (fr(zg; o),
A=V fp(zij;m) &AW THE U 7c— HBAT51% Ap = (fp(zi;;m)) &3 5.

(1) IZBUVT Saaty OB R —IV [13] id ¢ = 1,k = 8 DA, Aupetit, Genest DFRI
A=V 1] & c =1,k = 12 DA, Harker, Vargas DI —)L [3] i c= 0.5k =8
DFEIT, TNEhied 5. UL, AHP I\ TiE, @8%, Saaty D 1-9 ORI 24 —
VBRSNS ZEDS, AFRIUIEOTHEBEIH k=8 &L, £/ clZDO0TH,
c=1 DHFEEFTLICERELED S.

ST LT, —SHBICIEE R —VE AV ABICIE, Saaty [11] B~ THB XH I
JE m DIROFTVFERICK XIS BAEZ 5. Holder 4] IR r —VERE T EHT, &
DFFUI DO TEBKMIZITER LU TR, BEOMEE 1 1IES35EY7 214 MXR7 b
321 (S T1RAETORGN 1 OXRZ ML) PR L, #FHE6E B ICxd 5 EEEOH G

*Lootsma $3CHR [7] 128 W0VT, WHBFT—% z;; &, zi; € {2k [k =0,---,4} &9 5, FRHXEFAKYT
YR r —IVOREREITIE > T 5.
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WNTEMEILBE—HT, fHEREL EBICDONT, Saaty HMEHET B L 9 12—t EEEEDER
HITHEIN - WP B7c0ic, ABMOBRESEINIHNIZ SIS, Em OB, —
MBI B BIEDRKRE fL(2:;;1) EZAHAT, m* =9 (m=13161) &FBEZHd
HBY, fpidMBERTHEIENS, 0 <1y <8DEX fp (2:;1.3161) < fr(zij;l) &7
B. ULIehi->T, ClL OEB/NESEAEReENHSE &5, CL OREIICBETHHR
T =IVDREIS BT XIS, KX TR, fi(ey;l) 2 15569 (FHbb z; 20
NS 8) ETEALXEIZEED, fr(zic) & fr(zy;m), TRAEND RS — IV TRl - Fo—%f
HBAEDFHRSFENE L 5B L9112, RREMI-TEEZHNS.

‘A%c-m+-ndm=iﬁsnﬂdw (3)

(3) £V c=1 &L LILEDEDEDEMMEE LT m* = 1.3945 K5 oh, UT, Moo
fc\T(I‘FED, ﬁﬁ c,m ‘i%h%h l,m* & L/, fL(acij;c),fp(w,-]-;m) 6i, %h%mﬁ@: fL,fp
&7

BEARFITH T, BREERZSTEGMEEICESOTHEE L, EERIUBETSHS
SBOR/N3REP, TP E VB BIEIZRSITh - 72t

3. LkE - #EECAWSY T
KX T, U5 LT UK IV (BTHIZ, SUF LY EERREE
BDANAT ZIWDIN > TeY v (UTBIZ, =530 O, WEORILS 2 B O
PPN ERNT, —WHBICE T3, By — )L EEBR — IV OBRIED s - RFE
AT - lc. —XFHBIC I WO CERHMIE B M OME 2 RN T 2IHBE L, @F, 742
ERETHEEEOLNTNSG. £IT, FUFLY U TINELT, YA XNIXI NS TxT
ETO, 5 BHRO—NHEBITHER N, £z, T—FH 7 Iid AHP OEBEDERHE
Mo OoNIHDT, —WNHBOMPELAHMEEN 4 HETHE I E0S, K@IZ
BOTHWAST—FY I, VA X4 x4 O—HBATHDATH 5.
3.1 SVFLYUTIL
{-8,---,=1,0,1,---,8} D S>—BEHHITHE » THIHH SN/ T — 5 {25}, (6,7 = 1,
e hyh=3,-- 1) &, fL & fp, TNENDRT —IVENTHELIZ 3x3 M5 T X7
L TD 5 HHD reciprocal 78— HBATHI, AL & Ap (ZHZ 4 20000 @S D. 72720,
3x31E50001@) 25 ¥ LY TFINELTHNS.
3.2 F—4YTI
ML THNBT =Y T, RORAEISHONIZEDTH 5.
- BAEOBELAR
1993 F DT R BB LUK, BA RS ESH, 1996 4 10 HIZidd Lz
HIEE (/INBEX HFRIINLH]) WBAIN, BBENEHINIZ. JOXHWREME
U7BHEIRILIZE NT, FHEENED LS BBIENE#RL D, £/, #F LIRS
BICED XD HRIEAER Uz ABIET 57201, 19974 2 H, EEI AR (RARK
) LHEFET, CEHEBEEEERESOHIOL &I [ ZERROFEERBUEEBIC
Yreferee & 0, BEAMEMSMIHEE/N TEERNTIRES D, LORERBHEEB 705, WS/
RENSBONBFEREEL, —HHBITFHIDOITORMEENSBONIEERT—HT 3 L0/MSNTHD

[2], 78I, BEEEENSBONZEERELIIIHLWMEE LS 05, KX TREBHICROERE
AR
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BH9 ZRRERAE ] 25 Uk (BHIC >0V TiE (18] 2 ahicly). To#REER, =
EIR2 (69 HHITH) 2RA#MIRE U, —ERBEEHEEESH 1996 F 9 HITlERL
TBBALEBRE DS, BN EBAIC 69 1IJBLT 2 B BIRIEARh L T2
ATZ 958 ZAERBWNRE L TITRONISDTH O, Fis, B, HIKL EOMwO »
BKORBEFAISHBONIY L AINVTH S, AEFER, WA OEBREHER LAK
KEOQFAIZ K ZHEEHFMFAET, B V8T 796, ENXERIL 83.1%TH - <.
ZOFREBIZEBNOTIE, RO 3 DO kLA O/ EMZRIT /2.
- M 1 NMBBXEHIEO S & TIT bz 1996 4 10 H OREZ, /INEREKEETO
BEICBWOT, RS 2R RO Wr AR A R S H R
- B 2: SRR ABGEANS OB & R S
- %M 3 PRBXHED b ETITIRbhic 1993 4 7 H ORBEE TORZEITHBWNT, %
FliE 7 33 SR D W e 28 2 ] 5 ]
WITNOERM B, R 1 ITRLICKD R, MARNTEREBEAOTZE I E KRS NBIHA
IZDWTHREINBF LI 5T 5.

# 1 AEORMTIY ki 4 DOFHEEHEHE

FEEIE H
aef 1| RN | XRFEGE | REE D AW oAl B DIHE
A 2 | Bunld3g | BUGRRK | BGRZOEBERAMN | EOBEE SR U THEAHEL
B 3| STRFERGE | ALK | RAE DI A& D AW

AHP IZHF 35— B OED HIINER L DEROMR LB ->TH D, EEHEOBREER
TEEPHEZANTHEXESHEP, HEREHOTREIR L HELED, MEHE
IZBAT 5 0D, [W URBICE T 5 HRIEFES, BENISZEHELZILTHE5EE50D
REERTOEBIEFE ED, WBRIEFICET 2 0 E, IEIELFMBLINTETH
5. KX T, 77— FMAERKZEIZAHP ZIicATA3E40FAEOB SN S, Ligd%
MWL T—xt i, Whroeedmzil s U, ZEABEIC 8 B TEEMR T ABELIRD 5T
TERERZERAOTITR D X ICEEIL, ZOHEE fI & fro TNETNDOR 7 —IVER
THERR U7z, 4 x4 D reciprocal 78—t HBATHI, Ap & Ap ZEAMX TR T 7Y &
LTHWA.

WEEY IVEIE, ENENOERMICHT 2EREEEDDE, 1409 TH5.

4. FUVFLG T INERWBRER T — IV EERERT— IV O L&

AETIE, 7T LEHERT—5 {2}, DS, fo & fp ZHOTHR L 280 D—
XTEEBATH, Ap & Ap ICBAUTH R — VD AT 9.
4.1 #REE: C.I. [CREALT

FUFTLY LTI, AL & Ap BOEMEENS CL & rCI,,rClp, &35 &, c D%
05,1,1.5,2,3,4,5 £95&%, (3) iDL, HiET 5 m(c) DERDY, &5 5Lt
TIVICBEE 5 Zh S DFHE, rCI;, & rClp, &, ZhENZE 2 IR LIZL I ITIZITEL
{73, Ld L, rCIp, & rClp, ZRILB X —ILHSERINIZHDTHD, Fi,
TNDOY A XDITFIDHE D RITBHHER LTS I EN S, EOR/NE BRI LT 5
CERFTELL. Ui T, FHEMITH UL R EWVHIRRIZINS, fL & fr %
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EEHDRr — IV EREHRMATAZEIZTER. M1ide=1DEXD 4 x 4 O—Xf HBAT
Flhotgonsg Cl O9mERLIZHDTH S5,

i 2: T‘CILh C‘;‘ T’OIPh @‘T'F‘iéjﬁg
c 0.5 1 1.5 2 3 4 5
m(c) | 1.2687 1.3945 1.4792 1.5438 1.6406 1.7132 1.7717
rCIp, | 02378 0.5270 0.8106 1.088 1.627 2.153  2.668
rClp, | 0.2511 0.5382 0.8040 1.052 1.513 1.938 2.339
rCIr, | 0.3925 0.8996 1.400 1.916 2.945 3.968  4.984
rClp, | 04028 0.9013 1.400 1.880 2.788  3.652  4.484
rClr, | 04711 1.111 1,776  2.451  3.826  5.193 6.563
rClp, | 0.5051 1.168 1.832 2.487 3.767 5.008 6.219
rClIL, | 0.5301 1.257 2.019 2.793 4358 5.933 7.512
rClp, | 0.5719 1.340 2.125 2.909 4.461 5.991 7.501
rCIg, | 0.6160 1.457 2.336 3.229 5.033 6.847 8.665
rCIp, | 0.6762 1.620 2.618 3.640 5.725 7.843  9.983

2000
1800 +
1600
1400
1200
1000
800
600

400

200 u

0 NN BIE X1 A4 1 o]
A S N ) o A % N ) “ A C.
Q* X NG N ~\- N N a4 LW o O\

sample X

m} rCly,
W Clp,

N ™ o

N} Y Q° L

@ 1: TC[L4,TC[P4 @5}75

ZITARITE, rCI, & rClp, THENE, BREOIETHIEEO, kAL1%, 3%,
5%, %, 10%, 15%, 20%, 25%DY D CL Z#H¥EL LT fi & fp OHEZEITIE
DEITT B, 3, AEMEATHET B Ol rOlp, DEERLIZLDT, FEALE
DWHT rCly, > rClp, E15->THY, FUEESTHE UIzEE, f 2AOEELD
b fp RAVIEADHS CL DMEAVNE & 15 BIEHD D B Z L0 5.

# 3 FRMEEIIKIET B rOI, & rClp, O (c=1,m =m™)

7|1 X 3x3 4x 4 5x5 6 X 6 7X7
H¥ rClg, rClp, rCl, rClp, rCly,, rCIp, | rCIp, rClp, | rCl, rClp,
1% 4] 0 0.04741 0.03277 | 0.1752 0.1482 0.3486 0.3168 | 0.4834 0.4366
3% 0.0009908 0 0.08662 0.06862 0.2446 0.2319 0.4819 0.4507 | 0.6574 0.5839
5% 0.003511 0.006150 0.1141 0.09807 | 0.3002 0.2936 0.5628 0.5169 0.7536  0.6709
7% 0.006296 0.006150 0.1448 0.1251 0.3472 0.3412 0.6293 0.5800 0.8285 0.7534
10% 0.01230 0.006150 0.1781 0.1648 0.4129 0.4077 | 0.7097 0.6494 | 0.9169 0.8377
15% 0.02681 0.02468 0.2318 0.2234 0.5178 0.4990 | 0.8123 0.7518 1.019 0.9601
20% 0.04701 0.02468 0.2865 0.2899 0.6186 0.5796 0.8991 0.8350 1.099 1.062
25% 0.06781 0.05581 0.3421 0.3458 0.7136 0.6610 | 0.9773 0.9088 1.171 1.159

54 x 4 PISNOH A ZicM3 2 50 IIEMNEL AU TH - 72D T, M EHITEDICHEFELL.
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4.2 BRI EEEOFIIEHICEHLT

A —IV fr(zij;c), fp(zij;m) ZEET HEDEL, c P m DEEZEZ A EIZLST,
—XHEAED & D BB EOEHA L EN TS, —XHBED L VB A EOHHEZE/ILIES
&, Frobenius BOMED AL 5T, ST BEENRZ MVOMENER L, 5 SN /FHlE
HICHT 2EEEDRIIZELTCLES ZENHS. i, BEENRVIHMEEBMTOR
FIEENR D - 728858, BoN-BEEEICHTSEHEEIMBWES OIS E/E.

AKX T, 4.1 THW:, A ZXR3I X3 NS 7Tx 7 O—XHBAITFHI, & 20000 @D >
VLY LIVDHFD S ZNENERIC 1000 HFOERY, ¢ & m ZROEWHTEAS
Bl XDEEEDOEEKRIEL .

c:0< <10, m:1<m<3. (4)

ZDEE, fi & fp ARAWE—XHEMEDE VB SHEOHIE, ZhETIKRESHLATH
ZRFEIFLRY —IVOEHHZZITHEST S 05, SROKEEIZHIz > TEIRGTTHS
EEZ 5. :

# 4-8 1%, 1000 DY TND rCIp, & rClp, (h=3,---,7) OFHRDREH (A, A)
&, cEmE @A) IR UHEBETEMAI S/ EXICEEEORFINER Ui v P IVD R
B (B, B), RUZDUREZEDIHDTHS. LWTHOY A XDO—XFHBATFIICE
Th, BB —IIVERAOICEEE B UT, IRy —VEROIZESDORMVBEEZ D
DD, CI OEIVNS LY o FIVICEE U TR R 7 — IV D DI,

B 2.1.1-2.5.2 I, FEFINEB LY FIDhT, CL OEI/NEL, ¢ DED 1§k
TEHFIEZ > THBHIZDONT, ZOXBORTERLICHDTHBE. ZhoDflicE
WT, FIIEBINRIB/NF A —7— c DfiZ ¢ &95&, MU r—ILZzRHNTHON
AZEHEHOBEED 0<c< d IZBFBFHE, HERAr—IVEAOWTHELNAZEHED
FEEl EIN—3 T BEMANH B HOFME L TRIT SN 5.

= 4: EEEDOFEFINEF Uizt FIVEE R 3 x 3

fo(zi;; 1) (BB —ov) | fp(zij;m™) (FEECR S —)V)

FHES A B B/A A B B’'/A’
1% 21 0 0% 47 0 0%
3% 41 0 0% 47 0 0%
5% 59 0 0% 144 0 0%
™% 75 0 0% 144 0 0%
10% 106 0 0% 144 0 0%
15% 169 0 0% 231 0 0%
20% 217 0 0% 231 0 0%
25% 275 7 2.55% 336 0 0%

100% 1000 36 3.60% 1000 2 0.20%

Sc=10 D& X (3) DSoFHINBIEDMHIE m = 1.9654 THAEN, TITRISICKRENEOHHALTL»
7z. ‘
TEx BING T x 7T DO—xtHBATFICELTIE, EEENRLENEBD L 2FBICHVIEE ORI THRIINE
BYL7-Y v IND B AEHES L.

87571, EEEOEBIEI > THBEoEIRLUTERL. ELBAIL, c=1,m=m* D& &
DEDOTHA.
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B IV
1 1/8 1/2
Ar=|8 1 1/2
2 2 1
rClI, = 0.25

1 0.0975 0.717

c Qo O O O

C
0 1 2 3 4 5

B 21.1 A, OBZEEDOZEA: YTV 1

weight

o © O O O
= N W s

Ap=1{ 10.3 1 0.717
1'39 1'39 1 1 1.5 2 2.5 3 "
rClp, = 0.316 2.1.2 Ap DEEEOE(L: H T 1
£ 5 BHEEORIINEB LIz PV EHHR: 4 x4
fo(zi;; 1) BEZ A=) | fp(ai;m*) (T —)V)
FHeS A B B/A AT B’ B’/A’
1% 13 0 0% 16 0 0%
3% 36 4 11.11% 37 0 0%
5% 50 8 16.00% 63 0 0%
7% 84 15 17.86% 79 0 0%
10% 113 20 17.70% 116 0 0%
15% 169 26 15.38% 154 0 0%
20% 208 34 16.35% 210 3 1.43%
25% 260 42 16.15% 265 3 1.13%
100% | 1000 291 29.10% 1000 285 28.50%
weight
e TFIV2 0.5
0.4
0.3
1 4 2 1
0.2\
A — /4 1 1/8 1/9 o1l
1/2 8 1 1
1 9 1 1 0 1 2 3 q 5 ¢

rC Iy, = 0.0659

X221 Ap ODEEEDOEL: Y TFIL2
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1 271 139 1
0369 1 0.0975 0.0699

P=1 0717 103 1 1
1 143 1 1 T 15 2 2.5 3"
rClp, = 0.126 X222 Ap DEEEDOEAL: YT 2

&6 HEFEDFIINEE Uiz o FNVEELR: 5 x5

fr(zi; 1) (BELR S —)V) | fp(zi;;m*) (FEEA A —Ib)
HHEr A B B/A A B’ B'/A’

1% 13 0 0% 8 0 0%

3% 23 0 0% 30 0 0%

5% 51 0 0% 55 0 0%

7% 72 5 6.94% 77 1 1.30%
10% 115 16 13.91% 118 5 4.24%
15% 180 22 12.22% 173 8 4.62%
20% 230 35 15.22% 230 16 6.96%
25% 272 44 16.18% 278 35 12.59%
100% 1000 127 12.70% 1000 196 19.60%

YIS
1 17 1/5 6 1/5
7T 1 6 2 1/2
Ar=1| 5 1/6 1 5 1/3
1/6 1/2 1/5 1 1/4
5 2 3 4 1 0 1 2 3 4 SG
rClIL, = 0.365 B2.31 A, OEEEDOEAL: Y73
weight
0.4
0.3 /
1 0.136 0264 527 0.264 S =~
735 1 527 139 0.717 0.
Ap=1 378 019 1 378 0.514 0.
0.19 0.717 0264 1 0.369
3.78 1.39 1.94 271 1 T 1.5 2 25 s
rClp, = 0.353 (232 Ap OEZEEDZAL: ¥ T3
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E 7 BEEORFIIDEFH L2V FIVEEELSR: 6 x6
(@i, 1) BER T —)V) | fp(zij;m) (TREA T — V)
FEHE S A B B/A A B B’/A’
1% 10 2 20.00% 7 0 0%
3% 23 3 13.04% 22 0 0%
5% 38 4 10.53% 36 1 2.78%
% 58 6 10.34% 60 2 3.33%
10% 89 6 6.74% 86 5 5.81%
15% 125 12 9.60% 123 11 8.94%
20% 166 20 12.05% 177 15 8.47%
25% 228 33 14.47% 220 16 7.27%
100% | 1000 161 16.10% 1000 274 27.40%
Y4 weight
0.4 /__.
1 9 5 2 6 2 =
0.3f .,
1/9 1 1/4 1/3 1/4 1/6 p
A — 1/5 4 1 1/8 1/7 1/6 0.2y _
=112 3 8 1 6 9 RTINS
1/6 4 7 1/6 1 4 | s
/2 6 6 1/9 1/4 1 o 1 2 3 4
rClr, = 0.341 B 2.4.1 Ay DEEFEDZEAL: Y FIV4
weight
/
0.4 ,
1 143 378 1.39 527 1.39 0.3 /
0.0699 1 0.369 0.514 0.369 0.19 o 2(’/\
A — | 0264 271 0.0975 0.136 0.19 B N
P =1 0717 1.94 103 1 527 143 0.1\
0.19 271 735 0.19 1 271 e e
0.717 5.27 5.27 0.0699 0.369 1 . 1.5 2 2.5
rCIp, = 0.396 B 2.4.2 Ap DEZEEDZAL: ¥ T4

% 8 HEEOFFINEB Uiy v FNVEELHR: 7T x T

fr(zij; 1) BB —V) | fp(xij;m*) (FBBA 7 —IV)
FHHe s A B B/A AT B B'/A’
1% 6 0 0% 2 0 0%
3% 20 4 20.00% 13 0 0%
5% 41 7 17.07% 27 0 0%
% 60 11 18.33% 58 0 0%
10% 103 23 22.33% 99 0 0%
15% 159 30 18.87% 156 13 8.33%
20% 225 40 17.78% 223 35 15.70%
25% 288 46 15.97% 308 45 14.61%
100% | 1000 201 20.10% 1000 368 36.80%
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. ‘}j-:/jojl/f) weight
1 4 5 3 1/21/5 1 R
1/4 1 2 1/31/4 4 1/4 0.15¢ — - o
1/561/2 1 3 3 1/3 1 S O ———
Ar=11/3 3 1/3 1 1/4 2 1/6 : S
2 4 1/3 4 1 1 2 0.05
5 1/4 3 1/2 1 1 1/2 .
1 4 1 6 1/2 2 1 o 1 2 3 1 s
rC Iy, = 0.575 B 2.5.1 Ay OEEEDOEA: ¥ TI5
weight
-
—
1 271 3.78 1.94 0.717 0.264 1 0.2 = —
0.369 1 1.39 0.514 0.369 2.71 0.369 0.5l T~ = T ——
0.264 0.717 1 194 1.94 0514 1 ina i T
Ap = | 0514 1.94 0514 1 0.369 1.39 0.19 0.1 TSl
1.39 271 0514 271 1 1 1.39 0.05 TN
3.78 0.369 1.94 0717 1 1 0.717 -
1 271 1 527 0717 1.39 1 T 1.5 2 2.5 3
rClp, = 0.271 X 2.52 Ap DEBEEDOEA: Y FIV5

4.3 FREE: FIRMEBECREL T

AHP @ HIIZlE, KEMIEE I3 2 MEumi2EEE S UTEEML, BHEEEN
BWEEHZMMOIEEMNSHBIT B Z E0H 5. BEEL, Frobenius MBICHIRT A EHNS
MVE ;- VAT L ICESRE L2 b DTH B 2 E0 S, RRXTIIZEDRARESS % vl 2
THICREWVEG R v? &TB8EX, fI & fp, ENTNDORT—IVTHIS 72 0! — 02 (= v)
DRINEH T 5 Z & T, REEEIFHMEIN/ZHESMEOHEBIZW LT EOBREDEMHEE
o TWBh%E, —FEOHFIHERESE U THl- 720

#9-13 13 fr ZHWCHEEAD v DE v, &, fp ZHVIEED v DE vp ODR/INE, 4.1
TR BRI S T LT LI R A E ED2bDTH 5. LTI A XD— AT
FNZBNT S vy <vp ELBY U TFIVDEINRBNOZ E0hG, fi & fp Z2HBT S E, fp
D HFHMIE H OB ZEEITH T A HFIHENESNWES L 5.

9. HBIEREDELE: 3 x 3

REY VUK (X))
frzij; 1) (BEXr—) fe(zij;m™) (FBERr —I)

H¥E vy > vp vy = vp vy, < vp vy > up vy =vp vy < vp
1% 14 (14.58%) 30 (31.25%) 52 (54.17%) 51 (22.17%) 31 (13.48%) 148 (64.35%)
3% 70 (31.53%) 30 (13.51%) 122 (54.95%) 51 (22.17%) 31 (13.48%) 148 (64.35%)
5% 105 (33.44%) 30 (9.55%) 179 (57.01%) | 182 (27.41%) 31 (4.67%) 451 (67.92%)
7% 136 (34.17%) 30 (7.54%) 232 (58.29%) | 182 (27.41%) 31 (4.67%) 451 (67.92%)
10 % 171 (31.32%) 30 (5.49%) 345 (63.19%) 182 (27.41%) 31 (4.67%) 451 (67.92%)
15 % | 257 (30.31%) 30 (3.54%) 561 (66.16%) | 307 (28.22%) 31 (2.85%) 750 (68.93%)
20 % | 320(30.30%) 30 (2.84%) 706 (66.86%) | 307 (28.22%) 31 (2.85%) 750 (68.93%)
25 % | 396 (29.57%) 30 (2.24%) 913 (68.19%) | 439 (29.21%) 32 (2.13%) 1032 (68.66%)
100 % | 2343 (48.86%) 42 (0.84%) 2615 (52.30%) | 2343 (46.86%) 42 (0.84%) 2615 (52.30%)

Y DHBIMEEE ENTID R — VTl 72 “HP (v)/o?) DRINTHBT B HELEL SNBH, K

XD “Z” NI &SRR EERENG Shicic B L.

032 MEZATR o 72 &5, 1%KETHEEDNS S Z LRt s hie.
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# 10. HIBIPERED Ml 4 x 4
BT 7V (=)
fr(wizi1) (BREXT — ) fp(@ij;m™) (RBXT — V)

H¥S v > vp v = vp vy < vp v > Up v = vp vy < vp
1% 99 (44.39%) 2 (0.90%) 122 (54.17%) 83 (31.32%) 1 (0.38%) 181 (68.30%)
3% 264 (42.58%) 2 (0.32%) 354 (57.10%) 207 (34.44%) 1 (0.17%) 393 (65.39%)
5% 406 (40.32%) 2 (0.20%) 599 (59.48%) 369 (36.04%) 2 (0.20%) 653 (63.77%)
7% 575 (40.87%) 3 (0.21%) 829 (58.92%) 521 (37.21%) 2 (0.14%) 877 (62.64%)
10 % 813 (40.57%) 3 (0.15%) 1188 (59.28%) 797 (39.75%) 2 (0.10%) 1206 (60.15%)
15 % | 1237 (41.16%) 3 (0.10%) 1765 (58.74%) | 1207 (40.21%) 3 (0.10%) 1792 (59.69%)
20% | 1753 (43.77%) 3 (0.07%) 2249 (56.15%) | 1656 (41.13%) 3 (0.07%) 2367 (58.79%)
25 % | 2216 (44.26%) 4 (0.08%) 2787 (55.66%) | 2155 (43.05%) 4 (0.08%) 2847 (56.87%)
100 % | 7842 (39.21%) 5 (0.03%) 121453 (60.77%) | 7842 (39.21%) 5 (0.03%) 12153 (60.77%)

# 11. HIFIHERED il 5 x 5
K8 V¥ ()
fr(zij; 1) (BRI —N) fp(zij;m*) (F&EXTr —)U)

FEHE 7 vy > up vL—vp vy < vp vy > Up v = up vy < Up
1% 85 (42.08%) 0 (0.00%) 117 (57.92%) 84 (41.58%) 0 (0.00%) 118 (58.42%)
3% 281 (46.29%) 0 (0.00%) 326 (53.71%) 251 (41.69%) 0 (0.00%) 351 (58.31%)
5% 487 (48.31%) 0 (0.00%) 521 (51.69%) 417 (41.70%) 0 (0.00%) 583 (58.30%)
7% 673 (47.08%) 0 (0.00%) 735 (52.20%) 598 (42.68%) 1 (0.07%) 802 (57.24%)
10 % | 930 (45.79%) 1 (0.05%) 1100 (54.16%) | 875 (43.45%) 1 (0.05%) 1138 (56.50%)
15 % | 1414 (44.02%) 1 (0.03%) 1797 (55.95%) | 1314 (43.29%) 2 (0.07%) 1719 (56.64%)
20 % | 1853 (43.91%) 1 (0.02%) 2366 (56.07%) | 1714 (42.84%) 2 (0.05%) 2285 (57.11%)
25 % | 2271 (42.99%) 1 (0.02%) 3011 (56.99%) | 2069 (41.36%) 2 (0.04%) 2931 (58.60%)

100 % | 7063 (35.32%) 3 (0.02%) 12934 (64.67%) | 7063 (35.32%) 3 (0.02%) 12934 (64.67%)

7% 12. HBIHERED HE: 6 % 6
BHY FIUE (E®)
frlziji 1) (BB =) Tp(zij;m*) FEERT —I)

HHe v > Up v = up vy < vp vy > vp vL=vp vy < vp
1% 116 (47.35%) 1 (0.41%) 128 (52.24%) 113 (46.89%) 0 (0.00%) 128 (53.11%)
3% 343 (47.64%) 1 (0.14%) 376 (52.22%) 283 (41.37%) 1 (0.15%) 400 (58.48%)
5% 505 (45.74%) 1 (0.09%) 598 (54.17%) 439 (43.55%) 1 (0.10%) 568 (56.35%)
7% 687 (45.65%) 1 (0.07%) 817 (54.29%) 597 (41.75%) 2 (0.14%) 831 (58.11%)
10 % | 879 (43.02%) 1 (0.05%) 1163 (56.93%) | 763 (38.15%) 2 (0.10%) 1235 (61.75%)
15 % | 1207 (40.19%) 3 (0.10%) 1793 (59.71%) | 1108 (36.92%) 2 (0.07%) 1891 (63.01%)
20 % | 1519 (37.90%) 4 (0.10%) 2485 (62.00%) | 1444 (36.05%) 4 (0.10%) 2557 (63.85%)
25 % | 1803 (36.05%) 4 (0.08%) 3195 (63.87%) | 1798 (35.95%) 5 (0.10%) 3199 (63.95%)

100 % | 6993 (34.97%) 5 (0.03%) 13002 (65.01%) | 6993 (34.97%) 5 (0.03%) 13002 (65.01%)

7 13. HBIHERED B T x 7
BBtV VB ()
frlzi;; 1) (REXT —V) fp(zijim™) (BT —V)

sl vy > up v = Up vy < Up UL > Up v = vp vy < vp
1% 38 (18.63%) 1 (0.49%) 165 (80.88%) 39 (19.31%) 0 (0.00%) 163 (80.69%)
3% 228 (37.94%) 2 (0.33%) 371 (61.73%) 210 (34.37%) 0 (0.00%) 401 (65.63%)
5% 422 (41.54%) 3 (0.30%) 591 (58.17%) 371 (37.03%) 0 (0.00%) 631 (62.97%)
7% 557 (39.12%) 3 (0.21%) 864 (60.67%) 507 (36.19%) 1 (0.07%) 893 (63.74%)

10% | 790 (39.19%) 3 (0.15%) 1223 (60.66%) | 719 (35.77%) 2 (0.10%) 1289 (64.13%)

15 % | 997 (31.73%) 3 (0.10%) 2142 (68.17%) | 928 (29.90%) 4 (0.13%) 2172 (69.97%)

20 % | 1579 (39.42%) 6 (0.15%) 2421 (60.43%) | 1257 (31.28%) 5 (0.12%) 2756 (68.50%)

25 % | 1961 (39.21%) 9 (0.18%) 3031 (60.61%) | 1801 (35.95%) 8 (0.16%) 3201 (63.89%)

100 % | 7565 (37.83%) 13 (0.07%) 12422 (62.11%) | 7565 (37.83%) 13 (0.07%) 12422 (62.11%)

5. F—&HUTINERWAER Iy — IV AT —IVDHE

AETIE, 321TR LT =5 v FIVOM KT —

7 {xi;}a S, fr & fPERAGTH

B U7z 2 80 O—X HBATH] A & Ap KB L TR —IVD I ETTIE .
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5.1 #REE: C.I [CBIL T

—f AT FI D EZNPEDHEIZ, Saaty 1T RL @ 10% % CIL OFBLRETHIEE
BELTHS. —J, CL OfEi, {70V A X, FXhbLIEHEDHE n ITKFT S Z
EH S, EF. Lane, W.A. Verdini [5] i&, n = 3,4 D& &ZiFZhZTh RIL @ 1%, 5% %,
n>5DEXFTRL DI0% 2 LRETARXTHAELTEY, @E, COXIETRILD
—EEEE CL OFFELERELTHNWS. LML 4L THERIZEIE, rCIp & rClp 137
HAGHERT I ENS, BIZRL D10% (HB0iE 5%) % CL o ERERMELT, CL O
B E D _LRZBZ IOY » FIVEBOBE TR Ry — )V i 5 DIZAF TR L.

Z I TERRBMI T, 4.1 THRATFRE SRS S rCl, rClp LTOY » FIVDREH
BUTk->T fi, & fp DHBEITES LI 5. F—7 Y FVED LI UIc—X AT
F1| AL,AP MoEtEXINS CL %= dOIL,dCIp E9 5.

% 14: dCIy,dCIp D5375

fu(zij;1) (BERR 7 —)b) fp(wij;m*) (FBEAT— V)
FHHER rCI,  RBEY IV rClp BBV VE HE
1% 0.04741 302 21.43% | 0.03277 379 26.90%
3% 0.08662 430 30.52% | 0.06862 549 38.96%
5% 0.11413 599 42.51% | 0.09807 717 50.89%
7% 0.14475 657 46.63% | 0.12513 731 51.88%
10% 0.17805 787 55.86% | 0.16475 932 66.15%
15% 0.23180 949 67.35% | 0.22340 1016 72.11%
20% 0.28650 1029 73.03% | 0.28985 1106 78.50%
25% 0.34205 1102 78.21% | 0.34583 1195 84.81%
100% - 1409 100.00% - 1409 100.00%
400 ¢ 1600 |
350 | 1400 |
300 | o 10|
o 250 | 2 1000 |
’%200 - 7 o0 o doL
8 150 | f}g 600 | a  dCln
100 400 |
50 200 |
0 0
mEBrREBEEE pms =EBEEEZE Buma

3: dC1I1,,dCIp D4R

#1413, ETHRNIKHEESIIHIET S rCI & TC’]p@'fE, WM dCIT, & dCIp D
Dy, FEEQITHIET S rOl, & rClp UTOEEBREY VT IVOREREZZ LD
DTH5. B3 X0, HM—DOYV L FIVE AL & Ap, 2B O—XEBITHIZE D5,
ClL D4 fid Ap X0 H Ap DFDS, 0 ITEWEIZE > THHRT AEEND S Z S 5.
INIZAMOMEHM 2T BI12H72 5T, fp DANE D ABOBRELESIIZ—X
HBATHNCRBE LT B Z EE2BKRT 721 TR, HRXBEFEDOEED AHP O#EHDE

NRBCTIE, Cl OHFFLBRIZOLTIRINEN.
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72 ' Vel

ZHNT, CLARZO/ICHOWEBED AR EE SITNENITY o FIVAERS T ERTE
HEND, RALOREDHS. Kk, £ 14 DEREY VIV LT 2 REEFTH -
7eEIHXEIF 20.16 T, HHRENRS THBIEMS x2 > x2,, =20.09 &40, 1%0H
B/KETRORBEY  TIVEICZEBEREND 2 2 LI D Shi.

5.2 1R BEEEORFWEEICEALT

£ 151, 1409 BETDT— Y PNDdCI, & dCIpDAHEDRBEE(AA) &, ¢ &
m % (4) 1R U7-EiBTE LS B o & X0, EEEDFEFINESR L2y 7V (B,B"), &
FEDHBRELE EDIZHEDTHB.

% 15 EREDFIINEE Uizt v IV & R

fr(zij; 1) (BB —)V) | fp(zij;m*) (BB — V)
FEHE 3 A B B/A A B B’/A’

1% 302 0 0% 379 0 0%
3% 430 1 0.2326% 549 0 0%
5% 599 2 0.3339% 717 0 0%
% 657 3 0.4566% 731 0 0%
10% 787 4 0.5083% 932 0 0%
15% 949 4 0.4215% 1016 © 0.5906%
20% 1029 5 0.4859% 1106 16 1.447%
25% 1102 9 0.8167% 1195 18 1.506%
100% 1409 57 4.045% 1409 43 3.052%

ZDHER, BEEOFIINE -7V FIVE, Ap OBE, 57, Ap OEE, 43Edb -
7. 1272U, dCIL,dCIp DD, ZNZEN_EAL 5%BLAZD, C.I AUNXIEY v FIVICIRE
3 5E, Ap TiE, FFHIDEBHERI 572601131 Db, ALDHS, UTICRT LS I,
20D I BWCTHRIIDEBIEL -72. KUY FIL6 1k, BEENREDAINIE
HE2FBHICKEOWHHBTORIOHETH D, LirbH 76, 7, WFhoflics
WThH, cA]1RIED, Saaty D 1-9 DI X — IV EFIFR U R — LD & XI2EF DZE
BNEZ > THWBE I ENS, fr ZRAVIEEOREEDOEHEERISNEIEI M. £s,
FPRNEBIDREZ B85 A —5 — c D% ¢ &5 &, 4.2 THh~I25 V¥ L8 U FINDOEE
Rk, MBZT—ILEZAOCTHEONIFZEHOEEED 0<c< d iIZBF5FEF&, &
BRr—NVE2RNTHONAFEBDOFENEN—H LTS ENERE LTETFONS.

s HFIVE

1 3 1/3 1
/3 1 1/3 1/7
Ap =
3 3 1 1
1 7 1 1 o 1 2z 3 a4 s
dCI; = 0.0819 X 4.1.1 A, ODEEEDEA: Y FIL6

Y2Gaaty 23E#a &35 CI O LR, 0.1 SIHIFEOH L UTRAT.
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1 194 0514 1
0514 1 0514 0.136

AP=1 Jo 104 1 1
1 735 1 1
dC Ip = 0.0949
)
1 1/7 1/3 1/5
PR R R VE
3 1 1 1
5 3 1 1
dC'I; = 0.0911
weight
1 0136 0.514 0.264 i -
4 735 1 1 0.514 2R
p= " TTmeealll
194 1 1 1 -
378 194 1 1 ) T:\T‘as -
dC Ip = 0.0949 M 422 Ap DEBEEDOEAL: Y TFNT

5.3 #REE: HiBMEBECREL T

# 16 1%, 409 ELETOTF—F 3 FINTDONT, 4.3 ERBRORIEEIT - ok RAE
EDIHLDTHA. D v, = vp, 1% DRI, fLa)i%% 182 #ijHh 143 4, fp@%ﬁ 194
H 143 Blid, 2 TO—XHBMEN 1 DY FNETH S, F£1z, FED v, = vp, 100%DHIZ,
247 BlH 235 BliZ v} = 2 EH S TWB YT IVT, vy =vp=0ThH5B. oD &i,
RI-13 DT T LY TINDr —RETHHRIIC, vy =vp =0 > TWHBY IR
£, BEOEHRABEIIEOTIE, WEBF—5 {z;}45, £@TOHBA I UTEEE &3
A TNR, RREEIHWTIEAN 2 DU EFET AV o IIINELEENTNAE D
EARLTNA.

ZD—HT, BTO—NHEMENR1 DY LV TNERNT f1 & fp 28T 3&, vy <vp
EBBY U TIVDEINE N EN S, U AT = 2RO RESORIERNI ZTH
BEIN, BBRT —IVOHIFHEIEE OEEEICET B HBIHENSNEE LS.

6. #E@
AHP ZADEBZANLL, ERELWIFHBIHBICHN S 52EALEH N & T 5EERE
FHETHS. DD, ABHOBREZIMNIZ) £IRAZ IENTELINEV I BEAN S,

BroBE, fr,fr, WTFNOXY —VERNT BN 175 &0, CLIZEAWIZ0 THAB.
U BT 5 1c &2 A, 1%KETHEENS S Z RIS NI,
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72 16. HBIHERD b

REy 7V (LX)
f1(zij; 1) (BREXT—)V) fp(wijzm™) (R —V)

Fode oy vr, > vp v =vVp vy <vp vy > vUp v = up vy < vp
1% 46 (15.23%) 182 (60.26%) 74 (24.50%) | 47 (12.40%) 194 (51.19%) 138 (36.41%)
3% 64 (14.88%) 194 (45.12%) 172 (40.00%) | 77 (14.03%) 197 (35.88%) 275 (50.09%)
5% 87 (14.52%) 211 (35.23%) 301 (50.25%) | 99 (13.81%) 212 (29.57%) 406 (56.62%)
7% 105 (15.98%) 212 (32.27%) 340 (51.75%) | 100 (13.68%) 214 (29.27%) 417 (57.05%)
10 % | 146 (18.55%) 218 (27.70%) 423 (53.75%) | 160 (17.17%) 221 (23.71%) 551 (59.12%)
156 % | 205 (21.60%) 225 (23.71%) 519 (54.69%) | 189 (18.60%) 221 (21.75%) 606 (59.65%)
20 % | 231 (22.45%) 226 (21.96%) 572 (55.59%) | 244 (22.06%) 229 (20.71%) 633 (57.23%)
25 % | 285 (25.86%) 226 (20.51%) 591 (53.63%) | 314 (26.28%) 229 (19.16%) 652 (54.56%)
100 % | 469 (33.29%) 247 (17.53%) 693 (49.18%) | 469 (33.29%) 247 (17.53%) 693 (49.18%)

—XFHBICHOA X —ILE LTI FEFIEF LR —ILBREINTETE D, 412 Saaty D
BB Zr — IV ERRE A — VIO R L/ > Tx 2. LHL I DOER, —ILD i,
WHEHDORILBRr — VD TH S Z S, HOBESHDHERETH S CI. DR/N
e BIC RS A Z EINTE NN, EREEET b OER STz F£/, BElHxhi:
HERICHT 2 HRBNTRIENARNFETH S E00, —HEBIZHNWE X —ILELTD
BRI DWW TRE A2 T3 Oidmd THRE TH - 7.

Z ZTAFLTIE, —HHEICH NS X —)LE LT Saaty BIDOFREI X 4 — )L & Lootsma
BIDIEH R —IVER Y L, T 07 LR U —x lgdTH &, BRRETEERD/ 1T
ZDNININ 5 T EEEATHI D, 2 FEIEY IV E T FEIER IS Ll - Sl AT o 72 T
R —IVDHBIZHTz > TR, T UF LR UIcY PN EEIC CL ICBEY 4% A%
RIFB &I > TRy —)VOBEEDOEMRICHE T 2 HEM L ZTfEE LU, FRHMEICHNT
%, ClL 04, EEEDORFIZBOFE, FHMEB NI 2 HFIMHED, 3 >OMED, S
SRTEATIS - 7.

ZDFER, RO EDH ST - 7.

U LR LIz I B3 X3 D6 T x T D5 EEOITH) I LT

- RIEBEORFHEHEE T AA 5 L, WINOY A XD HEITFIZE TS, &
BB, ThENDR 7y —I)VTll- 7B EEDOFHEIIFIFEL L5,

*IXIDS TXTETDETAXDT LT LY TIVDHENS, FREIEEITENH

U721000 @3>0 FAIVICBALT, B fD/X5 2 — 5 — DK UTEEED
FEFIDEEEY S BV 2 IV ORI - 5, WA —ILIZDOWTHER U7z, £ DFR
C.L. DEIVNEIEY I LT, WINOH 1 XO—XF BT E T HR
B2 — vk D BB T —IVDFHNDIT.

s DWTNDY A XD HBATHICE TS, HBIEERIZIER R 7 —IVDHE .

BEREEERDNA T 2D - 728 0TI (4 x 4 DFT751) 1AL T
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ABSTRACT

AN EVALUATION OF JUDGMENT SCALE
IN THE ANALYTIC HIERARCHY PROCESS

Yuuji Satoh 1
Matsusaka University

The Analytic Hierarchy Process (AHP) of Thomas L. Saaty is a popular method for decision making.
In the AHP, data on decision maker’s (DM’s) pair-wise comparison are aggregated, and the degree of
importance of each alternative is quantified. This results in not only the identification of the most important
alternative but also the ranking of all alternatives for each DM. Various judgment scales have been proposed
and put to use in the process of pair-wise comparison. Saaty advocated 1-9 linear scale and claimed that
this scale is consistent to the laws of physics. This linear scale is invited some criticisms in the literature.
The objections mainly stem from rank reversal and inconsistency. The objective of this paper is to find a
scale appropriate for representing DM’s perception. Specifically, we compare two scales: linear and power
scales. The criteria of appropriateness are robustness with respect to scale change and consistency. Two
types of data are used in the paper: (1) randomly generated data, and (2) data on political consciousness
(survey carried out over Mie prefecture in February 1997). The results offer some evidence that power scale
is preferable to linear scale as the judgment scale.
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