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Application effects and limitations of AHP as a research methodology
—A comparison of 3 statistical technique for evaluating MIS success factor—

Jae-Gon Yoon

Abstract

Biases and errors in the human being’s reasoning process have been studied continuously by the
researchers, especially psychologists and social scientists, These bias phenomenon is classified on the
basis of the origion, i.e. motivation and cognition. Futhermore the necessity of research on the bias
in the management and management information system areas is increased more and more recently,
which have their academic backgrounds in the psychology and social science.

The biased information stream is transformed into the systematic error due to the motivation and
cognitive bias of human-being, then its resulting phenomena are as follows;

1. the availability of salient information
2. preconceived ideas or theories about people and event
3. anchoring and perseverence phenomena.

In order to reduce the information errors, Saaty suggested the Analytic Hierarchy Process(AHP)
that is the subject of this paper and that is widely used for evaluation of complex decision making
alternatives,

Therefore this paper studies AHP’s effects and its limitations in applying to the management area.
Thus this paper compared the performances of the 3 models: 1. the traditional additive regression
model, 2. regression model using the factor score, and 3. the regression model with AHP. As a re-

sult, 3 models produce the different outcomes.

* BApE QrIAsIEYYsie o6dx 9y Agow AA4H9
w23ty At wp

o



AR

110 S ey
1. A =

o1 7ke]l B o)A #Hr|(biases) st QF
(error)ell & dAFv #Ygle] A&=oA
stk 58] A dtael ApEAetate A
Tl gide] HolAE ZAm Apdelti6]. 2
s Aestolu Abs|aehg widow Al 4
FHIL e Agseldt AYAHIAME o]
ozke Aol daAe sy AA 7T 9
ok olebzke M EAAE At e A 2
72 &7} (Motivation) 3& %X](Cogmtmn)
of 71998 Aow FFith Kruglanski & %
W arAA e Qzkel HrE AHO EHS
E719F 1Rl W7l (bias)® ¢l A%EAH <

F(Systematic error)® Mg HojAw 1 A},

AA, BEEXRY o] 87154 (The availity
of salient information).

=4, Abgeolud Al i A1 (Precon-
ceived i1deas or Theories about people and
event),

A, ddel gt 243 (Anchoring and Pe-
rseverance phenomena)®] ¥ Ato] dojydt}w
Fask A

ojebe AR QFEH Fony] st o
THAA L WEFo shirt Badge] Al
Saaty7} 73k AHP(Analytic Hierarchy
Process)o|tt, AHP o|&-2 1980% Saatyol
]t ﬂ% i7ﬂ§§2‘ﬁ HZole= f-2hviere
5 o83 35]"?] AHP7IH & A

%»&—éol 4@.}4 ek mepa bt
L

2. AF2 9AZEA 71H (Ana-
lytic Hierarchy Process :
AHP)

2.1 AHP 7]

Saaty= 1980  ‘The Analytic Hierarchy
Process'gte= AHPo @3k 3 AAME 2243
gl10l o] AAE wksNd 1977¢d 2E A
Scaling Method for Priorities in Hierarchi-
cal structuresgbes =8-S BRI Hv don
(9] 1% 2% AHPo|23 AHPO A &3}
ofAle] e AT =i-g washrh

AR, FH) WHoz BAE s
mEd olslslsl e fod WY Fxg
A, EA, Bgely BREE BAd v
A olel AFor Belse] REA #AS

1:1 BuE o Fox g FAGT AlA, A

|

m

28 of

x 7 ) (System Approach)& %3]
F¥Ee #AAE s oF xgste AE2S

Hdd o oZEAE Fabo AP el o

WA, SR Sk e gl 77
SbE 11 Mg st H2d 5 A ol
Ll MmAg gede Aanes 87es
Aedel A4¢ ¥ 4 Aok

wpebd), AHPE 73AS Abssh 49sr o)

]

of WAl wAlg mdy gl oA A



WA HIE AHP 719]e] 2 g-mub A AF A

FHFE 2972 4 de 7IWMel HH et 2 7] dojeke 43

® oy uEg ogAEAd slelA 7 A 3—ojoldl R (Kigen Value)W¥ &
Q8 oA AR ME st I AoltH13]. wate] oA acle)l Adid 7HA](Relative

iy
AHP/IYe  Fol#H e

Zahedis AHP®E o AZAEAE

AL AT F3 E‘r[14]

L 4THAE B

G 1-gAAARAAZ9 B

@A 2—-oarEd ads He

»9  Johnson#

Weights) & =43}
GA 4—- A 8. HoH
Rkt

AT 4

ol Zd TAlRor HW [2Yllst 2o

tdAE Az

Mg

&A 5

%712 AAA (Reevaluation) L—

2 umEes
START
)
A 1:
A% #AEE gAEAR ]l A%
33
!
wA 2:
x4 2919 Az Mol o %
1% 44
\’
WA 3:
Eigen Valuejol ¢ SAME4A &
- ol Aoid 7tEA A

A 4:
CR(Consist

ency Ratio)
of &gt
A7t

NO

YES

(8! 1] AHP2! SHH



112

r:i‘o
h

GRS

22 AHP 7|He| =290

712 dHo g FEE 5789 RS 2

on, J.P. Shim& 1988d7bA] mj oA og
AHP9 A4949& B waolME 19804 H AHP=2E8 317H4 oo AA 11889
W 7Hg st 14%54211:} e MEE ¥ olus AHPEoke whap
n|ZoAl AHP &= 798 Aule] AxA = gHeiE 2198 M
EH0E # oyt AR v A}ﬂ%fﬂ ojgpzro]l wSte|lME 1980 AHP7IY o]
A Rolel AAA wol HEH slch. AHP F e AEHuern g AEY B4
o AgPdel A% Ay 2Ae F. Zahedi[14] o) ol Ha AT ol F fle AR
¢ J.P. Shim[12]¢] d+& & + Atk °jt.
Zahedis= 19863 4 wwolA 2wz v HZole vtz Agsdd AsAr
oA MEE =FE F AHPHE =85S 27 g3 e AHPA&=Fo] £853 9}
(E DAHPEE YH=F
de | A =4 g3 A= U
1991 12| Bt | el AN EFE oS &5A9ss | AHP/1H O A&
=73 A A
1993 12| W= | A7) 5N AHP/IW S o8-8 Vs | fF2de s | AHP/19 9 &
=39 | Bt T8I
59
1994 12/ 71444 | AHP7ESA AXolxe] Awrt AAEd | @549=3s | AHP/Iy e A4
olstE | W =74 94537
1995 8 | o]zt | BE8AF Aol OgHE R&DFEAA | 537249483 | AHP/IHY A&
MAE | Aol BdAF 3=t 7 g o) A
1995 12} A8l | AR ] gl wAEe] Fo4 | =154 s AHP7IY o] 2§
of tE WFEARD #de] Addy: | A gAF
AHP
A Ay ArihEEg SolMe 19919 19953 129 AA7A] & 599 =gl £5H
ol’del AHP#¥ w=&o] wxeUo} 2 9 gom, olF AHP 71¥& &3 =&o| 49
TolME FFtad A d=Adg AHPZIR o] 7hdel 8 =¥#o] 1Hor}
3 @3 9ets A dxEA AR AHP7IM & A48T 439 &3 A
oA dF =R 199, 129717 35 HelEok 29 FAEAEF 19 AT 1
¥ AHP #d&=E8 25 AN 2y 9s & F At
(B DellA BRo] 1991 1298 AHo=z 53 #HZ 1994d 12904 19959 129 A}



F2UE FIR

AHP 7ol Hgasyl A A AT 13

o 3Wo)] Eo] o|F ¢ W AHP#YU
wRo| ool AH A48 oz /U
. Wk ol AHP/Wel AgEze} A
gode wrs wd Wast Ak

M
]

3. AHP 782l A S a7 ol 3

St A2 HA

AHP 71¥¢ HEa#4E HAFHoR 43}
) gerd AME FA7Ge MISHT L
e B4g ot B dFdM e F
21919l MISA T 9%E vxe SH¥S
o4 7]EoHbS AFRS ARY, 290%
(Factor Score)& Al&3 BRF, P&
ozt gold FEXE RA% CRYH H
S BRAE FozN A B, CEE AolHE
A S A Fhe)

o BN eAEE (29 2)9 2ok

B

1
oft ¥y

2124 B4 (Cronbach Alpha)& %3
MES] AFAY BE

9184 (Factor Analysis) & Z3t

Sguss ae ¥R

l

l

| AHPE £8 H=2e 3¢

7NE BE
ARE Brd
Qo0 Aem PR EA 8914 4~ (Factor-Score)
354 22X 3 7EH

cCrd
AHPS 71 & H&3le &l
715 Had Fos AR




AR TR

B oATE F2799 MISAEad B
Aol £3e BEl ohiel K A47)
Mol Aelde WA AF Apelmm

(EH 2) AFSA 2HE

| Bt g 78 FEe
7132 data¥ Raymond[7]2] o]
g AEE U AERAGY
MISE 33 1”%17‘}01]711 2
3rE 67HY HdEHes A4

7% datad] AL Hralr) fsje] 212
X

HEoE 4

A AR 3 A9 <% >9Jr Zol HFoR K
Hig 97 FH5HG 42 F 128%0] &
on A4 4 (Cronbach Alpha)E (.842318%

Hlwd FA4 e

ol a2 HE

= X - s B3 9 A

A A

Xi | HAAGAY Aol i #A 0.821577
Xy | ARG drAdste Aerid 0.813352
Xy | HIAGAY dFANs FoAd dig AA® 0.834431
Xy | gFAststel A71HA FAAY {47 0.825445
Xs | AAsdste] ey $9¢ AYdte A T £F 0.836978
Xo | AFEE Mg 2847 0.832432
X; | AFHE AHSEY o) &dte dF T 0.834075
Xy [ HA BuAMF AFEHE o83 59 v]§ 0.835572
Y, |9dte A8 9 g A% 0.834303
Y |93t AE A8 2 A8HE 0.835147
Yo | 95l A8 A 0.825173
Yo | Ao fEE AgE gn s 0.834405

=P X -XAE 2o
= st Br)9stel g olE4 (Factor An-

alysis)©] #2344 (Varimax) & Al§-3le] £
Mg Axt (A 33 7ol vkt



Agaspy AR Fjr A 1s

WA IR AHP 792
(F 3) Syl QOIRAMANE
FACTOR1 FACTOR2 FACTOR3

Xy 0.32194 0.75349 0.11061

X,  0.36684 0.84935 0.14624

X, -0.18218 0.86447 0.23064

Xy 0.23969 0.34856 0.75529

Xs  0.06811 0.08122 0.90871

K, 0.83033 0.06592 0.29630

Xy  0.72552 0.32700 0.01988

Xy  0.87682 0.04825 0.06767

Variance explained by each factor

FACTORI1
2.318136

FACTOR2
2.278151

FACTOR3
1.575800

(B 3¢ ]1 HW¥o] Factorlel X X; Xyo
EAQ WFolmE Factorle Alxgol &4
=, FactorZOﬂ X, X, Xs0] QEAQ wigolm
2 Factorzy H49xe #4, Factor3el
X, Xofi27h Baldeh wepy Factor3s MIS
FAA g o] @ Zoj

2] A ek l

3) AN 38N

tom s Aol
Folqe oot Rol Bduset F4

W5 Aelac

XX = (x+x,+x35) /3
XX, = (xFx5) /2
XX ;;:(x4;+x7+x8) /3
Y= (yotyutyutye) /4

MISAHEARE (vy) 3 2 G (xx, XX,
xx;)7ve] AL fjeta) OF3AENE 3 4

= (F 4yolA] Jeh}So] FASANS vt
2t}

YY==1.628693-+0.292236 XX,+0.206039 XX,
—0.012402 XX,

1%l ezad  SREE  AndIdR
BAAG AA0IL YA g=0, £=0]
o oobgd sgusel Fawsd vde o
F9e etz Astel partial RIS
MIS A8 AwHEe] Jb 9L vAE 2
A AzAGAS B, EA MIS ARA L,
A Azl §AE SO R Uekskt

(E 4 ARE OEAARY AR

MISAH &} WEE(YY)
ot =
3 AA (L) T EA% Prob)|T| Partial—R?
A # 1.628693 {(8,) 5,205 0.0001 e
3 AAA e #A(XX) 0.292236 () 3.247 0.0019 ** 0.28726794
MIS7) U] 94 (XX,) 0.206039 (8.) 2.384 0.0202 * 0.20298351
Al 2] o] g4 & (XX,) -0.012402 (B -0.182 0.8560 0

ek PO.01 = P<0.05 * P01



o
)
rh

116

RS R 2

4) BE¥ 3A¥Y

BEFHE Q84T JAENE 87 9oty
dutzlog @Wol AMEHE EAYow 7t £
M e 29144 (Factor Score) & Al4-at
o] £A3he Wy olr},

B dFolM = SAS packages: Al g8le g

FEES FYY:(Y9+Y10+Y11+Y12) /4 2
F712 s

EPds FXX, FXX, FXX,9 Z&w4
FYYE O9F3AR48 43 (F 594 Ve
ol #4IANE g 2o

FYY=3.253862+0.259012 FXX,+0.226211
FXX,40.066356 FXX,

S
Ho

gFEdA £#0, B#0°lY By=00]
ot o}&d partial-R? oz BoMIS AME-#}
wEol b GFS vINE ade A A7
Ao A, EX MISHALRALY, MA A~

Hol g #om YR

i 5 B2 CiE3|HEAEnE

MISA &2} W2 (FYY)

¥ = AA/AT(8) T A% Prob) | T| Partial —R?
4 H# 3.253862(8,) 49.259 0.0001 #okx
HIZ A #AFXX) 0.259012(8,) 3.919 0.0002 *#* 0.25928451
MIS @A A (FXX,) 0.226211(4,) 3.382 0.0012 soex 0.22515555
Al 28 o] 84 & (FXX;) 0.066356(8:) 1.000 0.3213 0

3.3 AHPOIl 2i8t 7HE A RoiE 201m 7}
1) AHPe] 24§

(1) AHPAZx
@A 1M e dAER A =
AR AN #HEH AZow RFICH10].

7ol 279 AesE FAsIg
(18 3] AEgANERe] 9L nHe
¢, & S¥go #3 AZxoy, oAEw

oA AT QARAARE EdE 3
of g9l

(13 4} MISAHEARES] 83 AZwol
o



AHP 7|Wo A4asty A B’ a4 117

A B3N
AL AR
FFS AR 89
CE==0.12
Hu7 94 B (XX) A 9 (XX,) A 28 0) 7 5 (XX)
0.45 0.38 0.17
CR=0.01 2R=0.00 CR=0.01
X, X X, X, X, X, X, X,
0.10 0.83 0.07 0.45 0.55 0.77 0.17 0.06
(22 3] AIBRIEHEO| @S 0jxlE R0l B MBS

A G- ATHE
(YY)
Cl=0,12

YEJ YI() Yll YIZ

0.04 0.48 0.09 0.39

(38! 4] ALSXISIE N e ABX



118 A

HEEETHREE

(2) 2zt 89w
AN E Zk 8IES Waste Qv
2713 matrixg& FASE Zolth 7t FEd

Ae 895 st Basing

AR, Saaty[9]E 7} S3e] arE
M oolU&2 shedo} dky FAelal il o}
2 Sattys $ow0 B9 FEE g (E 6
st 7] A,

{Z 6 o ER
FARE ol
1 7+t}(equal importance)
3 ekt F 88t (weak importance of one over another)
5 % 8 8}}(essential or strong importance)
7 =3 F 2 8lcHdemonstrated importance)
9 A& o2 a8t (absolute importance)
2, 4, 6, 82 717t F7HAH T FovE AP
A, oA FAE 271 matrixg BY 4 Abare] ddA WrE spejof @t
=3 Zoh o} 714 CR(Consistency Ratio)& 73] »o
A=(a;, (=1, 2, -, n)g 3= a;= o} CR=(CI /ACD)*100 &, CI = (Amatrix—n)

o HHE WEEE Aoy}

1) Pk g,=—ac]H a=1/a, a#0

i) 183 jaclel Ao wFol oW
=1, ay;=10] Hv}. matr FAs] a=1 o]
Ar,

(3) Adl= 7tex =4
3dAll = Eigen Valuee] 2]8 A}z
daclel dA steExE 23
(d D3 (2¥ 09 %9 #4E Ap
plication of the electronic spread-sheet for
solving AHP problems packageZ A}$&-3h<
£ AgeA Fopd A g o)),

(4) dad ot
4@A el X = CR(Consistency Ratio)ol] <]3t

/{n—1),

ACI= Saaty7b 19809e] AA3 #E 7153
(Randomly Generated Weight)o]t}. ol 7] 4]
HA71E e CR<O.10™ Apsre]l dxAdo]l v
A vty Zahedi @t glvH14]

B oAgeAs MISH-opd] FAlshE A7)
T AFE U Mg
SAR 7F AP CREEE P
7=y Zahed19| o] Zo] wz} CR{0.191 4%
& Folustoy wE gxol CRO.1Y A%
7t 84 ol 3 g&x= CR7}
0.20]7%o] Qtem 49535 388-2] CR7}F .19]
9 BE AMEE Aldete] o dgwagos

A ArER 9} CREES AA )

5]

rola] 43)E

2) Cra 3#Axd
AHPQ] /})P[H;gﬂ_%z_i]% o

o
X

_1.4

g FH2A



B2 I AHP 7ol A&7 g A (3 AT 119

9] #4H & AHXX,

AHP9 AUA7tExE 2 AEAde

AHXX,

AHP®o] A&7t g Hd Al2dolé

AEE AHXX,

AHP®] Aia7gxg 238 AMANEEE
AHYYplePid 7b g9l thgjst Zhojdtt,

AHXX,=0.45 *(0.1X,+0.83X,40.07X,)

(FE 7> AHPY| AHAETIEX|

AHXX,=0.38*(0.45X,+0.55X5)
AHXX,==0.17%(0.77Xs+0.17X,+0.06X8)
AHYY1:OO4Yq+048Y1U+009Y11+0.39Y12

ol
o
=
=
w

>~
>

AHPS ApER7IERE 4&
SRSl 7l adzbe] Y E4L 9
ol gEIAEAE AAsAY 2 A3 <
3 32

B

AHYY,
&) p=a .
° ! 3 AAS(B) T %A 2 Prob)| T| Partial- R2
q 9 1.985388(8,) 6.157 0.0001 sk
HuAAR e 4 AHXX1 0.435920(4,) 2,301 0.0248 0.0640
MISAH A Y AHXX? 0.620394(4.) 2,402 0.0193 0.1505
Al ~Hol 8 A E AHXX3 -0.239775(84) -0.559 0.5783 0

sk PC0,01 # P{0.05 * P<0.1

(E DA R5o] AHPo A A7SAE
Ag9F MIS ASAVEES 7 22170e]

ZEEREES

AHYY,=195388+0.435920 AHXX,

i rlm

+0.620394 AHXX,—0.239775 AHXX,

oM, 1%fol5FEdX /=0 A=

0 B=0 ©]

o} ob&e] partial-R? 2 v]Fo Hu] MIS A}

SRR TP GBS VAL

ERENE P

MISARAL, eA Hugdael 24, AA
ol

}\] A!ﬂo]%ﬂ

M

34 AHP7|Ho| MRFH D}

AHP7IRlel #H&ade w7y

To2 YEsTh

H] L8}

Agstd asddeg dor ¥ e Yk 29
U AHPe Rze A AR B4 Atk
A, A @49 s AL Sle
L2 =23 JAEAERE AHPE st

NFor FRPORA AAH SR Fold

S4, AHP/|WE olgstel 7 233t 2
aQld 7HEAE 4By WA ¥ F Aok
NEAE Polstelol @ 4Fol dE B
15 ATHRE ATAS ¥

FAHE AHP®= 3 As

Rt
1o
o
T
o
HU

A

l

A& oo N
K‘O“
ok
it
[
52
32
i)

A n g3te (28 PelA Bl AHPR

H7p Bk oAbHA ARE AFsse
vebs] sheh wlekd gl AAE gazk gA
3 B AfgAE T oy a9E £3FoR




120 A GESE R

zH g 7 oAAaSe] A9 AGYFAA AHPo| o & 7hExoidt Cuyge A

A5 AR EE AEEAA dAAdE 7HEA =0 B=0 £:=0 2 2z} & oy} Yc}.

g T A9 eAE A RdsA @ £3) MISAHZo] ol Egw4r 71y we

& A% BARNANI $4 2ow AHPE FFL WAt WS 98 partial R?
g A Fode ourt 9 Aolg. 2 NN&Eon Byl (FE 99 ok (E QoA B
oAy AbE e} o] mHH =0}

Al AEAM =
7t ERE Yol A g A4t

.ol AS L(E 8oA BEo] 1%

o 8 N T o
fo
2
23

2 e
HN
=2
Y

i
o
= £

o)
i
S o
By
-
8
ol
0
b=
s
ot
1o
ox
)
S
=
o

Cszogz 73—?— AA MIS7HRA S, Tx)
BEAel B4el ¢oz 7t myge zolrt

(E 8 A B.C32Ee 8IE (1% /e T&

ARy B 3 C =y

HuA Az BA(B) £1#0 B #0 810

MIS 7134 (8) A:=0 B8:#0 B8:7#0

A]Z:%]OI%%E (/93) 8:=0 B8:=0 B0
(E 9 Mis M0l Q&S 0xE 2ld PHxs

ARE B2 ¥ cey

Partial R? | $-A%

Partial- R? [-9-44¢| Partial R? [ 9449

HuA Gz B4 (8) 0.28726794 1 0.25928451 1 0.0640 2
MISA LR A (8,) 0.20298351 2 0.22515555 2 0.1505 1
Al e o] 44 w(8,) 0 3 0 3 0 3

4. AHP 7|1 e] & &%

34N mEol Zegel HEAE Tl
oF & BAE AHPE 58 7134 2d4d 7

£ Apolsb glemm

Fohrols et
FAolel Waye §3u2

=2



F2A4 I

AHP 7o) HEF5py A A’ oA 121

Z Satty ¥ CRE AH&stith

QA wFpolzhol Q17 AFH S RE
A 7E 298 AA w7138 #/1(Motiva-
tional Baias)$ ¢1#1& 7] (Cognitive Bias)
7 g £ Aok 218 #Hrle e &
T(Needs) 9t & (Desires)o] A1 (Beliefs).o
2 Y49 0% fAele Agolatn e
stz 9dub6). 2712 “wishful thinking” & @}
Avye durd Agolgtin EFded, ol

so] 27)7)F wigle Zo g Q1A ste] nd

A

et

4
&onfe
st
b
olfi }
~
o
)
™,
rir
2
-8

shE o
R A8 pEE 4 e Sl7ke] &
(needs)urE Wol Qlute sFH o] vhgdl Fuh

ol7re] oM e /HE FHAIE A

Zeo ¥ 3= 01x4 H7|(Cognitive Bias)

T

ojth, ol FAHoR AEVMEE RE AW
2 g8ty H™s AP Y ATe=
ol Al whAgteiz 7pg Eofxn, o gk 1A
2 W 714 Hrleh "dEel AAF o4
£ zfHA gl olv AgH od 7F
(Norm) e\ #FF(Standard) o 2 H€ A A & o

& ojg® dho] ¥t
ola] B ol tiadel AHPR EoprhA
CRyputom 33 AHP7) AAZH 27 L5 E
Zoidried olx Axe s ¥ 5 gle
QA=

71g BAE maxdrh olF

Saaty[11]7F AA1 & A& A= aldct. Saaty
7 AANZ dAE stwadde] #g oA ov
{28 5]9} Zel 38nF o e AWE
yujol dheEvbE 67FA H e
g- Zlolth

At

24 el 24

Learning ] ‘ Friends l |School life

(22! 5]

Satty7h AAG 27132 (100, (& 11>9}

(E 10y 0¥ ZQE dH|WIE

Learning Friends 5chool Vocational College Music
life training preparation classes
Learning 1 4 3 1 3 4
Freinds 1 7 3 1/5 1
School life 1 1/5 1/5 1/6
Vocational training 1 1 1/3
College preparation 1 3
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amax=7.49, C.I.=0.30, C.R.=0.24
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Colleg preparation Music classes
A B C A B C
A 1 1/2 A 1 6 4
B 2 1 2 B 1/6 1 1/3
C 1 1/2 1 C 1/4 3 1
Amax=3.( Amax=3.05 -
C-1=0 C-1=0.025
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