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Abstract

In this paper, we consider the comparisons of the personal preferences of analytic hierarchy process (AHP)
and conjoint analysis (CA) which contain very relatively small number of alternatives. However, a direct
performance comparison is not easy because these two methods have a much different process to achieve the
final decision. Therefore, we adopt a validity and reference method with empirical case study for cosmetics
preference of female college students. In case study, conjoint analysis has the merit of measuring internal
validity; however, AHP has the merit of measuring predictive validity.
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qol 3258 248 T w98 FANM, CAL <8 243 & 2 £49 =8 FAHE A
2 ue] H2 WS F8] w2elth o]2fgh o] f& F o] Ao the vl 8+ wo, A
Z2A va A3 As =8 Holtt A, HE AWE AEH UHAE)S] FH £9E vn
stohd = vk 7ke] vt 7S 4 Qo) (Chang, 2009; Helm 5, 2003; Scholl 5, 2004). Scholl
5 2004)& Tjehe Adeis AAA EAGA £ e T ol Qed, & 2E Ago] 486714
=], gAEARAT <98 AR vl o8 43S o bk itk 2=, Scholl F (2004)2
4867112] AA tite A& A a1, FEATIAIH R AHE T2 YES Athu| s
o AXQE 28E FH% 7, 28 486719 <=9 & AR A= WHE AHEoto

AHPS} W3 @ v} ek @), Aehvla
AHP7} CA Rt} tha §elstelel Bbaich sE, £ dTos 3y 169 4% e A8
o] F PHe vlashe BAE RuA Bk ARFALS A3, SHHE BAT oJrjgoz 2AE
ATFE AT AP, ol PHoR NTEE Sk Aol AA] ATES H AR B4

2 Fa7h gt

A2l 27l A= AHPSF CA S b
tlon, 4ol e Ao AR 482 dwstrh

ok r
Jﬁ
ol
[
=
o
iy
w

2
2
>

r

>
>,
)
gif
>
tlo

f
:Orl_i,
<
oL
i)
o
=
k]

x| OARE I HZOIE 24

Ol

2. A
2.1. HEH oJAIZAHE (analytic hierarchy process)

AHPE th 4 oAy 2o stz dgsior & A1 (Bhehe] Asshe siauere 27 AshA,
A £AE MET o £AEY 528 AFEto] gAEA S A= Wy olt} (Saaty, 1980, 1990).
AHPE oz tjga 2o A4z Aedth. 34 ANAR BAE AR TAll tisd)

He SASE ASHeR 723} Atk A EA9k J)r%i% AE FHA ARE S
A AM Y ARE B S4B AhA AEAE 2R ASAE TS PHe 2
A A 7R Z BRE 5 dedl, 272 BaH, AlHashy, gaAge] 230l (Jeong, 2010;
Jeong 5, 2012). TSt 4 WY 5 Saaty (1980)9] 4] o] dRtdeg AHgHER B A
TFoME LFA HaHe A7 = Sk

22 FaH2 A add AS /A Eafoll A8 Anaxoll HEFHE LHHE wo ZE3} HES
TFSAE AR otk 84 oy B 7T E AE A T5X Wyl ot 18 th2 2
o] thepd % 9tk

Aw=Aw=n-w

o714, n& tiste] Agolth. TeE] AHPOIAE 77} A8 we man), At zdd A7} 2
28& AYA 7w 2ell, L2 L E ARSI wE FATCE 5, AUHlagE SHE PES A0

2 8l o] Wde] A1 2AA w'i theH 2ol 2R

I ! !
A w = Admax - w

w'E EE3 AI7IE HF AHP 7154 58 5 Atk 7AE F4T ol
d EAS=A 2D 287} vk AHP| Sl 9lojA] @ 4
Ol Amax® QAU n¥th AV 22 ghe Zeth 2eiA P8 A'e dAA
Amax7F ndt Dbt ol A QE7ke FAA AAE vk =3, dAAFe] A=E €7 A 4
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Table 2.1. Analytic hierarchy process (AHP) random index (RI)

Number of variable 1 2 3 4 5 6 7 8 9 10
RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49

o
=
A
>
X
¥

(random index; RI)Z ir &4

Ad A4 (consistency index; CI)e} AR5 3 7}
: 2oldg ez 114 97 A5ES

=

£ 9

& (consistency ratio; CR)& ZA 3t} of 74
9 2230] BEolAE 4 FPEA 2

AALTE el Syt DEAAEo] 0157 A8 o) AAL 4 A6 AAAE SErk
AT (Lee 5, 2014).
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.2. 2AZR0IE A (conjoint analysis)

CAE o8] 7b 448 71 A% it Aul 2o g3 aulAEe] AR 458 2] 8 445
o 2ElAelA Fi ES P ANAY 84S setshe Zolth CAL B4 HE md 5 B
4] %450 o Z2shdel] o3 FAA A B8 B A FAUA) dasto] 7

A BES dojule BalA gl sgata & 5 9.

CA: gRid o= T3} 22 S et A, thde] B7ket 349 S48 ARt &4, A
o RdZ AR% A3x RdE WEHEY, o Fdrd, FEIHA @’-/PE-%O] At FE27AA T
o] AF HAY 2ol wet dolst e FHE AL 5§54 A0 wo] ARgEr) Al
A, As5FH EE AR RE S4E5S AR 22519 UE T SERA 4 225U ¢
A2 7)1 =F s th2. Q1% 7H(full profile method) 9} F £AS %/«] o meste] Hrpsle Wl of
291 H 7} two-factor at a time approach, tradeoff method) 522 X8E £33t UA|, 7} 4l
Ag A%t 225tdE Ak e sttt oA, oA % F7HE AEE AR%. =
= AuR, AEAE 59 o7 ttE Hluste] A =HEY Hx9} ALY 7R, AE
Ax 5& 2= WEY =7} k. AR, CA RS —%—7@@' S A3k, 24 PHe
2 7L A HEE o]FoA 1 FETEX] BEl A9 7R AXE EA4 (MonAnova)s, o|3H
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=

2do |= o]l HE S EX(LINMAP)E o3ttt 1 2lo]= PREFMAP, Jonson’s nonmetric
trade-off procedure 5 T}t G o] A3t} (Greend} Srinivasan, 1978, 1990).
Table 2.2 Helm 5 (2003)%] AHPS} CA9] 71 d4d Xfolo] thst dE AL Aoty o7
A, F 249 713 & Xol=, AHPE A A Z‘jﬂi}(compositional proceeding) &, CA+ &31& &
Z}(decompositonal proceeding) & WETtH= Holt}. =, AHPE 3tusiue] $4 g2 233t 2 o)
=9 <95 ZA 3= bottom-up 4], CAE %%7‘]'—4 <9 AHE V2R B+ &4 55 A
L top-down WMol 71238 BAlolg} & 2= 9ith. Helm S (2003)2 oA AHPE Zo) 774 H=9]
tiet=ol s, CAE 247 55 Ad 670 S0 thsl] A &~ ok gl o8 32 5
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B (AN E W@ shtel Agtel B3hsu, F P BE hebol} 449 £7 ol
g 2 Aol Yk THBE, P G ALt SHARYE A Jt ARE FET S A 9
AN ARz AZe 2 S,

2.3. dorgd

Table 22614 H50] AHPE %4 3 3 dabe] €98 248w, CAE tiael «9)
£ 249 § 44 520 282 2R F wq APA W@ i ol Wolth Helm 5
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Table 2.2. Conceptual comparison of analytic hierarchy process (AHP) and conjoint analysis (CA) (Helm et al.,
2003)

AHP CA
arbitrary combinations of attribute levels
Pre-condition preferential independence of attributes K v
possible
Utility model weighted additive utility model additive part-worth model
Scale ratio scale ordinal or interval scale
Proceeding compositional decompositional
Results relative utilities of all attribute levels part-worths of all attribute levels
market segment on basis of individual
Measured object individual decision maker &
customers
Applicability up to 7 alternatives or attribute levels | up to 6 attribute with 2—4 levels
. many simple paired comparisons; fewer, but more complex comparisons;
Interview expense .
available standard software software supported

(2003)2 AHPS} 7
Aelw sl o Sep

=
1=
=

e BN w3y A3 BldE (validity) S ARE3IREU, 2 AT Y
£ A= Stk

2.3.1. WHEIEE  YHegs
Ro dgye] FAFE A= e

rlr

= 9

rr oX

o] =€ FAsAU, 282 FAste AAolA WHE W
Arolth. AHPolA= SHEAe] 434 A4 434 ¥l

£(CR)S WA= A=z 42 4 Itk CR $A4 Ao thal Be r2te] IAY, Saaty®)
7%l 3] CRe] 0.1 o]3te 19 $¥AH= WASYEE AU drka Bekslr]2 ek (Lee 5,

2014).

CAS Y4 eig=g F7lske o 2445 RS AT £ itk 5, @9e) Sua Re &
o7 el (ZEY) SukE BT A7 RS0, 2 e 37 AREL WHHIER

th. Helm 5 (2003) R*7} 0.9914 1.0 Abeld w9 £ AXAHL, 0.7HTh X Aolls 2P F
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AFEste] ARQE BP0 AAA dAS 2L 5 At
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T3, AZEREY B X2 HZF(hit rate)S ia%i% 4 Qth Zq"Eo]a Tz AEY <4471

CAS} AHPol| o3t =A<t 54T} oo Eof, Hitl2 Fx2E9dA 1999 s3she

Aol AHPY CAA % 19171 € “EVPA Hh% 11 Hit12& F2<e9oA 19192 29171 =+ Al
_g
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o] T BANE BF 199} 2909 A2 §A8= SHAE] vg, T8 Hitl2,1S 249
A 1919k 29171 B AF Foll 24004 Oﬂ% ?‘& 1] 111% | 235 0] Y& SHA HES ofuldtth
Z oSEREE 225990 £9ART A5E So7 B8 4 9tk (Helm 5, 2003; Scholl 5

2004).
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Table 3.1. Attribute and level for cosmetics preference questionnaire

Attribute Attribute Level
brand country domestic, foreign
price high price, middle-low price
recommender ordinary person, entertainer
cosmetic types base, make-up
3. A1
3.1. ZAHIE
PE A8 ol A4S F2A sheAet FAA R £40] G 80] ojmEAE AHPS CAE AHE
sjo] mmatnzh Stk CAS) QAR BEE SRR AIA0) A 40l o x| B8-S Hols)
£ 718 2Ashed Ak AHP oA AT LE Fo 2 $4°) FREE 2490

3.2. ZAMEA

B AFoxe g2 A4S Hoe 471K $422 Ax=7H(brand country), 7+4 (price), o5
A QA (recommender), 3P¢E 73 (type)= AASATE o] 4742 AN 47 271 $F(level) &
=3t ARZFL FAH(domestic) T & =FAH(foreign), 7FE-2 3117H high) 2} %] 7Hmiddle-low),
T 4912 vkl (ordinary person)¥ H-E7F U 5 <l (entertainer), 3FFEF FHL 7] (base) 2}
v o] 2 (make-up) 0. 2 7t 5 AASAL. SAFF0] 2'olmg 1679 mEstdo] EA)3}.
ARERARE SHisty BASH oA 549 tidez APtk 27|, AHPS CA 237} A
g2 R AL, S AlFAdo] ASHA w2 129 ALt 42295 HF B4 tide= 59
= 3—-"3 = 5016}7‘“ AHPS} CA AES Fof ¥gton, 47 ¢A19 4S5 Atz & 1§
AHP-CA, t}2 2182 CA-AHP A2 AEZRAZF A3 A}

3.2.1. AHP AHP &2 Table 3.28} Zro], &4 47}x]9] £A¢| 3t 63]2 Ahu|nS A+
i, thEe g 7 &4 470 disl 2442 13]9] An|ng AASIES AAE Il Table 3.2¢0& A W
A SEAR A 6700l uig Aoinin Ao} 7F 4 4719 Aoien S5 A7 ZAF ] Atk @ﬂg

Sof, % WA SUAL SAE AXZ3 14 A7 5 74 QA H S04 3ol EAshul, 32
A3} FE 43 A4 HaAAE HFE 7Y AR DA o FL(EFE £ 50 BN 37
shqiet.

3.2.2. CA  Table 3.32 167) Z23}Yo] BF Z2sh= CA AEoz 3 wig S5 M 167H
Z9de| et AT &917F £ 223 7195} Atk SHEAR: TR A
§+°‘°ﬂ ek e ¢$4E 7193kt & AelMe 167 =) w9 24 A

= AREkth A, 249} SEHAEE 167] 220k FlEE SEF
01] AT 9 A4 71%‘6}934. el v Al S 2292 167) =25t 7S D
o AZo] wet 22okdSS A9 8709} 39 8NE 1A RRES Silth 2 ¥ A9
o 2eotde PR g ¥ 47 2704 Aula g dAstel A 22ade 9
Arh. f1= Rt 47)e] FhEg) ol 2 Wizt 47le) FtESS A3 vV R 2704 e
Slotel = 2708} FE=7) wolAl stgltt. viAEe R W 2709 =g oA vl 1, 291
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Table 3.2. The example questionnaire of AHP pairwise comparison sclae

Importance — Importance
Alternative Vvery Mo- Mo- Very Alternative
Extreme | Strong | Strong | derate | Eq. | derate | Strong | Strong | Extreme
9 8 | 7|65 |43 [2]1]2 31415 |6|7]| 8 9
country O price
country O recommender
country O types
price O recommender
price O types
recommender O types
domestic O foreign
high price O middle-low
ordinary O entertainer
base O make-up
Table 3.3. Example of CA questionnaire and first respondent’s rank
Profile Country Price Recommender Types Response rank
1 domestic high ordinary person base 16
2 domestic high ordinary person make-up 13
3 domestic high entertainer base 7
4 domestic high entertainer make-up 11
5 domestic middle-low ordinary person base 12
6 domestic middle-low ordinary person make-up 2
7 domestic middle-low entertainer base 9
8 domestic middle-low entertainer make-up 1
9 foreign high ordinary person base 15
10 foreign high ordinary person make-up 5
11 foreign high entertainer base 8
12 foreign high entertainer make-up 6
13 foreign middle-low ordinary person base 14
14 foreign middle-low ordinary person make-up 4
15 foreign middle-low entertainer base 10
16 foreign middle-low entertainer make-up 3

3.2.3. AZWY  FPRS YA ZEsA Abg fARE AA ABS AN F SEAR
S G AE R AT 292 ATRE Ptk AL 167 Z2std FelA 6744 x=
ste) A A olvAE AASGET, Fignre 31004 Z2YHES 31 A 67] AF oS
19 AT Z2stde FujlA Axs e, 17 Quel o] g

2 4 Ao}t o & £9] Figure 3.1
NzsEos AxAE Apel 19 Zeadl Aushe AFOIT 2 ATA} S F2AE =
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Paag e lan Buga s min

Figure 3.1. Reference samples(High: profile 1, 4, Middle: profile 6, 11, Low: profile 13, 16).

iﬁ%%l%% zgad 1, z2ad 4, 2239y 6, Z23Y 11, =239 13, Z23}Y 16°]t} (Figure
3.1). &9, A A SHAE AV =25 Pl, P4, P6, P11, P13, P16l o3l (5,3,1,4, 6, 2) 2

AT +=HE 7193 (Table 3.48] RM rank #31). HFHo=Z 4299 SHA+= AHP Adin|x
CA 491, RM 51 2500 S50, olol /1280 2 S5b8 AP 49174 3450, CA 78
F4300 S8 FEIAR Ao CA 917 FRDch

3.3. SEHA| MZ &% =4
Table 3.29} Table 3.30] Zo]2 A WA =] A5 2 HE] AHPS} CAS A3 223}dS9] &=
AE FA571= gt
4742 &gl tig B ayEE A, 7 4 F29] Avay LS 27 By, Ba, Bs, Bitt @ ),
AR SRR Aoful gL oS3t 2t
11/31/31/5
1 1 1
P E 3 1/5  B— 3\
31/3 1 1/5 1/3 1

5 5 o5 1
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Table 3.4. Estimated ranks of AHP and CA based on first respondent data

Profile | response rank Tr CA utility  AHP weight CA rank  AHP rank  RM rank
1 16 0.236 1.463 0.256 16 15 5
2 13 6.660 8.110 0.557 9 7
3 7 6.660 3.058 0.329 14 13
4 11 6.660 9.704 0.629 6 5 3
5 12 6.660 6.460 0.405 12 11
6 2 15.336 13.106 0.706 4 3 1
7 9 6.660 8.054 0.477 10
8 1 15.782 14.701 0.778 2 1
9 15 1.218 2.300 0.222 15 16
10 5 9.960 8.946 0.523 7 8
11 8 6.660 3.894 0.294 13 14 4
12 6 9.960 10.540 0.595 5 6
13 14 6.660 7.296 0.371 11 12 6
14 4 14.891 13.942 0.671 3 4
15 10 6.660 8.891 0.443 8 10
16 3 15.336 15.537 0.744 1 2 2

A g 7|28 agHE B23 -2 (0.069, 0.208, 0.120, 0.602) o)1, Z+ &4 £-30 that 14
° 0.750, 0.250), (0.143, 0.857), (0.20, 0.80), (0.250, 0.750)°]c}. o] whe}

A gEe] 1Y S VAR AR 73 2 2l A FREE (4 =4, 17k T4
, Wlel=)ol sl (0.052, 0.017, 0.030, 0.179, 0.024, 0.096, 0.150, 0.451)= Z

A SHA }— LOER: ﬁ%%é 7VE F8A 8, thEo ' A7 e 4 1

N
=~
N
I~
—~

A FLWUEE Table 3.394 SuA w98 97y =
AREiTh (Huh, 1994). 22]1, 4714 $48 dupisz ggsher, guag 0& 12
ko KR

W33} effects TH-S AFE5lo] 3] FEALS AXBC) ALY

m

Tr= Bo + Brdy + Bada + Bads + Bada

o714, di,da, ds,ds= Table 3.19] 47FA] /4o tfst tju]@ig=o|c}. ﬂ?%‘i— Aol of3l A WA SH
2] (Fat, =AY, 1), FA7E, Gukel 4wl 7%, Ho|2q]) B8-S (—0.418, 0.418, —2.498,
2.498, —0.797, 0.797, —3.323, 3.323)°2.2 FAHC}. =, 3 W) %rﬁuu FLL wolay, A
SH A 83 = 3E sor 8377 E8vtd], AHPY 22 % 7159} nlw sy,
o] AZHA QA el et Az Az dAeh, F7h A=A AHPE S4HFS CAdA =
At AFS AT Ao vehg, T 24 Aol ogte] Xol7) 9lg-S & 4 Ytk
Table 3.4 3 WA SHAL] AHP 71529} 71520l 7|28 249, CA 283 &80 7|%3
29, RM +9 55 HoZrh CA A& s A Hx) $HA: 8 Z291dg 1+9, 6H =2
TS 259, 168 Z29AS 3¢ 2 AHBch. &, AERAR] 9 1, 2, 3%9E (8, 6, 16)9
zzydolt). 1@, AHP 71EXE /154835 92 24351, 1, 2, 359+ (8, 16, 6)W ==
o4z 2, 35971 o] RS BAEY. 39, CA 289 REAA aé}g; 1, 2, 32918 434
(16, 8, 14)H Z 25} o] Eof SR HAE 99 tha X7t Jeg &

olAl, 6712 FRAIF thet =92} AR o3t 9], AHP 3¢9, 18

3t
er

-l)l
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Table 3.5. Analytic hierarchy process (AHP) average weight of attributes

Attributes Average weight Ranking
Brand country 11.3 4
Price 26.4 3
Recommender 29.7 2
Cosmetic types 32.6 1

Table 3.6. Conjoint analysis (CA) average utility of attributes and importance weight

Attributes Level Average utility Importance weight
Intercept 8.5 -
d ti 0.294
Country ome?s ' 23.5%
foreign —0.294
high —0.907
Pri 34.9
e middle-low 0.907 %
di 5 0.121
Recommender oramaty ?erson 20.1%
entertainer —0.121
T ] base 0.414 99.79%
ypes make-up —0.414 e

Hlastol At FxAIF Sk A
FAEA ] SAGHL 42 07717 ALK
Al GEREE ol A A SEARIAl 718 TE QlojAf A, AR 9ok FRAEAE] £532ol
AHPUY CASl Awsoke] ARt =7 Uehd 2oz fdnh o3 7|8 7|22 s,
FrAE 229D £99 F PR 2T w9k wq8EE 4 239 d5E3EE Brlete
HZ2 AT 5 gloz) 7]ugieh

I 9SS E 4 Utk Table 3.62 4272] CA E49] 7 83 Fo=o|th CAdA FE A
To] AL WA= =Q 4O FLE A, FAE 227}, FFE TR, 279 soz Ukt
on, AHP9| £4

, AHPOX = Alz=2 AT ywA] 3549 S8
£ AL AT A S4L ST AER Bkl
qAAer F23 A4S drhe 7€ A7 T 2HE
Srinivasan, 1990).

3.4. EIY% H[2

3.4.1. WHENLE 23 A4 2do=s AHPY 484 A, CA9 R*E AHgsle] YHBGES
dohsl7) 2 Fith Table 3.79014 AHP9 37 CRL 0.1710]1, 434 AG57t & SR 524% 2
WA= 7F AR o nis) AiFoz 24 43S 8 5 vk W, CA9 7 R*+ 0.8699]
™, R*7} 0.9 o] $HAE 64.3% 2 thre] SHAIA vnE 2 WHEEE L e 9ok
=3 CA Yold e, EYHE 9] 274 o] 167] 2231Yd AAZRE +95 245 duk <9
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Table 3.7. Consistency of preference for internal validity

. Total Tournament CA Ordinary CA
Method Consistency measure
(n =42) (n = 20) (n=22)
R?(mean) 0.869 0.816 0.917
CA High (R? >0.9) 27(64.3%) 9(45.0%) 18(81.8%)
Medium(R? € (0.7 0.9)) 9(21.4%) 6(30.0%) 3(13.6%)
AHP CR(a}“ithmetic mean) 0.171
High(CR < 0.1) 22(52.4%)

CA = conjoint analysis; AHP = analytic hierarchy process.

Table 3.8. Spearman correlation between analytic hierarchy process (AHP) and conjoint analysis (CA) for refer-
ence samples
Method AHP CA Tournament CA Ordinary CA
0.437 0.317 0.283 0.348
(n =42) (n =42) (n = 20) (n=22)

Spearman correlation

Table 3.9. Hit rates between analytic hierarchy process (AHP) and conjoint analysis (CA) for reference samples
with consistency respondents

. AHP CA Tournament CA Ordinary CA
Hit rates (%)
(n =42) (n = 42) (n = 20) (n =22)
Hitl 47.6 35.7 30.0 40.9
Hit12 23.8 21.4 20.0 22.7
Hit123 11.9 14.3 10.0 18.2
Hit12,1 64.3 54.8 50.0 59.1
Hit123,1 76.2 61.9 55.0 68.2
Hit123,12 90.5 83.3 85.0 81.8

2% AR WABGE B2 B 4 vk dEdoz S AR o A8y SHME
CAZ} AHP Bt} tha 9906 9tka & 4 9tk ol S@AEo] Atidoz BA g thersel 4
58 2HT W, S/ ANA masks Anc 48 £98 Rolshs B 2 ol AUA
etk S4 @ 4 9tk ST ol9Re AR B Age] F3 © Ao Agstelo Bk,

)
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