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Abstract

Ranking-based conjoint analysis is widely used in various fields such as marketing research. While the
ranking-based conjoint affords several advantages over the rating-based or choice-based conjoint, it has a
serious shortcoming that respondents have much difficulty in ranking the product profiles in order of prefer-
ence when many profiles are involved. This article suggests a new method for the preference measurement
to improve the response efficiency. The method employs the concept of ranking sets that let the respondent
evaluate a small number of profiles at a time. Through the proposed method, preference rankings of profiles
obtained from each ranking set are aggregated to generate overall rankings. The balanced incomplete block
design is expanded and transformed to the dual design in order to construct well-balanced ranking sets that
can accommodate a large number of profiles. The proposed method is applied to the analysis of consumer

preferences for perfume-for-women.

Keywords: Ranking-based conjoint, ranking set, balanced incomplete block design, perfume-for-women.
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Table 2.1. Ranking sets constructed by expanding BIBD10 doubly and transforming to dual design
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Table 2.2. Ranking sets constructed by expanding BIBD10 threefold and transforming to dual design
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A= S B goto] BHFS (3.2)F 2 M3}k Johnson (1975)] tuel=

Q:Zdn yz /Z (1757’,)

3,1/

i { 1, i sign (3 — i) # sign(y: — i),
17 0

rlo
u)
lies
i)
M
u)

(3.2)

,  otherwise.

<BA0> WSS BEX 9 Anus PP PES F N Fol BE s A (yilw) ,yo|z)) S
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Table 4.1. Attributes and levels of perfume-for-women

&4 s 77 = % F7 5
o}=Lo}3F
SEEREE en 10ml )5} o
=3 =) = ©
FF SUAE w3 30-60ml YA,
ZEAAIE olm| 2w o] 61ml ©]/F serar

Azl whebA el o) B4 g4 2eln Tl A DeARE Sol Ttk #L duFel FdE
o} 7)o il Mg MBS R 2 Belo] A8 S8 BrE TriEh 53 200 AHES
P4 Tuist] Aol A BAL v shelstan Tuiske o] Zsth B ATelAE 200 of
0] Agahe BAIRe) U ATEEAS ARset], 29Tl o MTE SAWRLS A
9% RBCAZ 4§35tk RBOAZHE nFoz o 48 FrAE et aulae] 5o 332
AE 78 $459) AthE FLE8 BT 24 S200 Oe REANE FARORA ThFR v

AEE 2R A A4E FEAEES P S} £EL Table 413} 2o] ARk 2
HlAHEe] 84 S £4E SISk 24 £49) & FALoR Y] Astel B £AS B
WS BAYGAREAE ARG AT JESHRIEA AR S4L T el 2T
= Astlen, 9591 295, 42, 89, B $73 44k, T8 £2Ee SN dod
A EBA AL ARFHPOH 229 Are BE S46 A 1]

< N7 HES AAsi
9 M7t vF el SEAE AR g Aes] Frhelr] ol erE 474 ]5}3 Azretgict. Yi
S (2000)°) ostd et o2 SUWAFED AFAEFS AZHARE HZolle slEdE F=
Algel &9 ok gtk o] Biles SR7F W) wiEel A BHeE AR o Bl
=& g9A £33 2=-§9AF (Lanvin, Chanel, Dior %), =A% (Lolita Lempicka, Espoir 5 ),
a8 20t AdE0] Bol Fulldls 2T AFA|E (Missha, Thefaceshop, Innisfree, Tonymoly 5 )& Al
ottt AL S A o|mAE U ALY Aar S 4] Aste] FeE MRS
Aoz setEglong o v 7|EAE, WA, onAHolor AAsnt. &7 £EES
/d743t7] Aol ARt B 2Ea AR TIZbe] ZojA™ &l Astdrthe 23 S8 1Y
stplemn, ARgst7lol Helgh 10ml ofste] 287, A5 vvk AlFEe §%< 30ml~60ml, 1
213 61ml o] W§For FRIUTE. 7] FHREE oFFold, HLF(ARE, s, e,
Egol ), FUF, FF(EIoMIL, B, Zejx|o], Aad, Zu] )] wol AMgdnt. 1 I
T 2 SR YT thdelA FAA A Fe sEoE AASHA FdT

P

rr

= of sl 10879 AlFz2stde Attt 21 AA

S 23t SARTS A AR ATt UF WolAA SHAVE AREE H7leke
2 A Ao x A4S HEsH 317] o]H ok whebA Kuhfeld2} Tobias (2005)2} Voelkel

D-Z = < 3to] D-E-&7d°] 0.9736¢1 207H¢] Z299E Table 4.29} 2

OkO Jﬁ

AskATE A" 20709 22 dEL SEHA] FEF SHAESAS Lefste] 10709 <AHH
o Ztz 6702 wi X571 = AA S TE BIBD4E Full BHg5te] W3kek <=9 {3H(Table 4.3)& 743}
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Table 4.2. Profiles of perfume-for-women selected by D-optimization criteria

EEED el 78 = $(ml) T 5w
1 S SEEEDE 61 o4 %
2 2EARIE 7 5ag 10 o]} 2%
3 3Nl EAE ik 30-60 ool
18 BEAAFE oju] 2| o] 7 10 °Js} of-oeF
19 SUHAIE olu] || o] 7] 30-60 eI
20 =UAE W 61 o] oo}k
Table 4.3. Ranking sets constructed by expanding BIBD4 doubly and transforming to dual design
<=7 1 2 3 4 5 6 7 8 9 10
1 1 1 5 3 2 2 2 6 4
3 3 7 7 5 4 4 8 8 6
z29Y 5 7 9 9 9 6 8 10 10 10
11 11 13 11 15 12 12 14 12 16
13 17 15 13 17 14 18 16 14 18
15 19 17 19 19 16 20 18 20 20
Table 4.4. Examples of ranking sets for RBCA of perfume-for-women
S R A z23d1 z23g2 =z23g3 z23d4 zz23d5 =z23d6
[FRETE] AAFBAE ZEAAE  AIRBAE AARBAE ANTRAE N9 EAE
(8= ARG oluAWeld  ARA®  ouAseln 33 33
1 [&3(ml)] 30-60 61 o|AF 61 oA 30-60 10 o]3} 10 o]3}
[B5%] obory 29 H9%  weEy  H9g 2%
N ) ) ) ) ) )
=33 =4 zagel] zadds zagd3 zZagdd zZagds; 0 Zaads
[HA=TE] ZoE  SUAE | ZSiE A9R9AE ZoiE  SuAE
= ) A oluAmel ouAmeln w3 P
#10 (&% (ml)] 30-60 61 o]+ 10 o]s} 61 o]+ 30-60 30-60
@R AYT ool olpely ool ooy 2g
<=4 ) ) () () () )
A 2294l £AME 9= wjA|sto] Table 4.49F e AxXIE AR S A8t

AHFFY F5AT7F B ARG 200 oA 1908 HFEsy IAHUFPe R A=
ZAE AT SEREL] SAL AR 200 AR (204 ~244])0] 1259 (65.8%), 20t]F
Ll 25~29*ﬂ)°1 657 (34.2%) |tk AIE EATTEE ZAAE ARSI SAREES A
A", AR, A T TPl O v Ef‘fm*li’iﬂr 7+ A X" 6709 =234
off th3l SHA A ¢S WIES 9oy, 7t TEFY RodE $HEY FFE 73
Xdiﬂ EEEJr%P €°% Atk TE, T A fa A$olle A27g 3200 279 7= wek

£ A3ste] 73 R FFo] LS =A% A
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Table 4.5. Estimates of part-worth and relative importance in total and segmented markets

Py = HE7HA] AA o5
e e AA - 200hAR 200h 3w AA 200 ARE 200t
o <] -F g A 26.17 22.68 32.65
Bic 1R ZUR= —8.87 —8.16 —10.18 29.74 23.36 37.49
2TAE —17.30 —14.52 —22.47
7| &A% —4.39 —7.70 1.77
|5 LI —2.93 —2.56 —3.61 8.00 11.28 3.71
ol u| x| wj o] 7 7.31 10.26 1.85
10ml ©]3} —8.24 —14.50 3.38
s 30-60ml 9.75 8.02 12.97 12.31 14.14 19.94
60ml )4+ —1.51 6.48 —16.35
o}ol3F 38.88 45.95 25.78
s
¥ 28 j]_;:’;} _g:gz _é:gg _;‘2; 49.952 51.22 38.86
HA5F —34.13 —35.62 —31.36
0.8336°014 24 T 0.864322 S7I= Qi) o] A= FLTHE 2ATCEZN B AN S T

ZQERA) RATS LT BekE 2AA AV R} 0.6710e ZAA)E AL Sk 1773¢)
AEE £98 o2 RBCAS A93hact. 1elm ouls 2nzie A=z 2uxse 7o)
o] v]9 thrhs AAS WASIglonE A% AlEA el o RBCAS s,

(1) TAAIEOIAL] RBCA

RBOA Z3H(Table 4.5)0] o318 20t) o} 2nlA5o] 428 798 u) /44 TS $42 3
7] FRolv thee HAE, 83 $E 49 Zo% BANYT HAENT 7] FRel o W
I gEE 2 ojuAuol oz AAstt Aow BAS . FEANE AvRd 3] R S

Al opFoldE TP ASetal RLEFS ASeA] gt BAEoA = B AES 7P AEska
ZTAAES A5 EA] Gt FL 30~60mlQl E7F 7)1 7PF AF e 10ml 03k AL S
AZ8HA] k= 212 Yeisith meba ofFolgre 2 whE 9] FHAlFFolA 30~60ml 27]9]
£ oA 2uAEL 7P ARt R 2 omA|me] g or Fufshs Zler FAFE AT

rui

(2) H2AIEOIMS] RBCA

avlze] o] A ok G4 TuiAE] JF WA BUsel, T2 PSS 20th4
wk) jskgAlolL A gelo] 22 SR 20thFo R A4S AlRseth EANARES 2004
ulo] 1157 (65%), 20T)Edko] 62 (35%)°1 it AlEAI oAl RBCA ZA3}(Table 4.5)0] 2|&}H,
0TH AN T BT 7] FRE A 22 AL hE o HAS, 53 Suo 2R FA 7
Ak eIt A9FRE AAA FREe e AA HE0E A2 & 4 A4, 0080 &
UASE $LLT 91 B | 20eh 5ol = qJe] Gl A

So] p7] mpEo] AukuTh nalse) Fale] B B Ao RAsgrh Zelm 20thAnke Fub
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ulstel Yool SEE B FA Shgor), 200N Akl wste] §32 FA Stk B,

EAXE A9RW ARFT DA obFolRe g AEskn FUY

ol 7] ol ¥ W4 o2 ehie x

A ghgkom 208 F ko] B

olm) AW 0] 3§ 415 3hu] 20Th ATt Fube] 7]
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2| mesielol AR 18 U717 She folne SeEE el 4gE A Ao% A,
2% FRRINBALASS B8 AAROE PAT & v, 2o A5} B
NS 4B 4 AET R AAS T o) 5 A 2 HgHT AAAS DB SAARE 7
A PR ARstdeh o WES Agsel 2ANTS TR, BE 0Pl $A 5ol
z2vje] 2991 2 229Qe SYRA 598 A4z AADY. 59, T o] 2w %
A EFE A4 A58 A TAHEE, SA9E 2PN 98 NE0E BV 4 vk
A7E etk Eo o] ZRUPHS Vermeulen 5 (2010)0] A2k 2 41-2 o A8 73 AZIERA
o= A4 4 Irhe SAL ZEth B, o8 FRAEY AT BAL 95k Az e ST
S HE3 ARJEREANS AP lfﬂtﬂ ME2LE ZHF 7129 PHES 5Ys SERE
A Age AZAEZAE BT 5 Yo7 WEel SHAT L7l Ree] A7 o] 285 A
e AR Mad 4 g A7 dgee B,

References

Chen, Y. H., Hsu, I. C. and Lin, C. C. (2010). Website attributes that increase consumer purchase intention:
A conjoint analysis, Journal of Business Research, 63, 1007-1014.

Choi, S. (2006). Developing fashion products of casual brand with conjoint analysis, Family and Environ-
ment Research, 44, 105-115.

Choi, W. S., Seo, K. H. and Lee, S. B. (2012). A study on the development of HMR products of Korean
foods using conjoint analysis, The Korean Journal of Culinary Research, 18, 156-167.

Gebhardt, F. (1970). An algorithm for monotone regression with one or more independent variables,
Biometrika, 57, 263-271.

Hong, J. S., Jeon, J. Y., and Kim, Y. S. (2012). Study on consumers’ restaurant selection criteria by using
conjoint analysis, Journal of East Asian Society of Dietary Life, 22, 315-321.

Jin, B., Park, J. Y. and Ryu, J. S. (2010). Comparison of Chinese and Indian consumers’ evaluative criteria
when selecting denim jeans: A conjoint analysis, Journal of Fashion Marketing and Management, 14,
180-194.

Jo, M. N. (2010). Conjoint analysis of restaurant attributes on customer intentions to choose restaurant,
The Korean Journal of Culinary Research, 16, 254—268.

Johnson, R. M. (1975). A simple method for pairwise monotone regression, Psychometrika, 40, 163-168.



194 Bu-Yong Kim

Jung, U. (2012). Conjoint analysis on the academia-industrial cooperative research project attributes for
culture technology research, Management Science and Financial Engineering, 29, 13-21.

Kim, B. Y. (2005). Conjoint analysis for the development of new cellular phone, Journal of Korean Society
for Quality Management, 33, 103—110.

Kim, B. Y. (2012). New design of choice sets for choice-based conjoint analysis, The Korean Journal of
Applied Statistics, 25, 847-857.

Kim, H. R., Lee, K. D., Hwang, Y. H. and Lee, M. (2005). Developing logo icon design based on brand
concept: An exploratory study with conjoint analysis, Journal of Korean Society of Design Science,
18, 173-183.

Kim, K. J. and Park, K. Y. (2007). Research on development concept of Korean restaurant through conjoint
analysis focused on breakfast food service market, Journal of Tourism Sciences, 31, 319-336.

Kuhfeld, W. F. and Tobias, R. D. (2005). Large factorial designs for product engineering and marketing
research applications, Technometrics, 47, 132—141.

Kutner, M. H., Nachtsheim, C. J., Neter, J., and Li, W. (2005). Applied Linear Statistical Models, McGraw
Hill.

Lee, E. Y., Park, Y. W. and Lee, S. B. (2010). An exploratory study on selection attributes of food in
the cultural tourism festival through conjoint analysis, The Korean Journal of Culinary Research, 16,
94-113.

Lee, J., Ahn, J., Lee, J. D. and Shin, H. (2004). Demand analysis of the home ubiquitous network services
using conjoint method, Journal of Korea Technology Innovation Society, 7, 89—110.

Lee, S., Shin, Y. and Park, Y. (2005). A study on designing mobile phone in consideration of elder people’s
optical characteristics and preferences: Using conjoint analysis and response surface method, Journal
of Korea Lasbiburte of Information and Telecom, 4, 23-29.

Min, W., Kwon, S. and Jang, S. (2000). The study on the buying pattern in e-business by conjoint analysis,
Journal of the Korean Data and Information Science Society, 11, 347-357.

Ong, F. S., Kitchen, P. F. and Chew, S. S. (2010). Marketing a consumer durable brand in Malaysia: A
conjoint analysis and market simulation, Journal of Consumer Marketing, 27, 507-515.

Park, H., Park, H., Baek, M. and Park, J. (2008). Use of conjoint analysis to test consumer preferences on
database service quality for knowledge information, Journal of Korea Society of IT Services, 7, 13-23.

Park, R. J. and Lee, D. H. (2011). Information security risk: Application of the conjoint analysis, Journal
of Korean Data & Information Science Society, 22, 207-215.

Sayadi, S., Roa, M. C. G. and Requena, J. C. (2005). Ranking versus scale rating in conjoint analysis:
Evaluating landscapes in mountainous regions in southeastern Spain, Ecological Economics, 55, 539—
550.

Shin, S. Y., Chang, H. J., Yang, I. S., Chung, L. I. and Lee, H. Y. (2004). Assessing relative importance
of Korean traditional food tour program attributes based on conjoint analysis, Korean Journal of
Community Nutrition, 9, 654-662.

Shin, Y. J., Kim, B. Y. and Hyun, Y. J. (2007). Conjoint analysis for the effects of cigarette warning label
and packaging on intention to quit, Journal of Health and Social Affairs, 27, 27-51.

Vermeulen, B., Goos, P. and Vandebroek, M. (2010). Obtaining more information from conjoint experiments
by best-worst choices, Computational Statistics & Data Analysis, 54, 1426—-1433.

Voelkel, J. G. (2005). The efficiencies of fractional factorial designs, Technometrics, 47, 488-494.

Yi, K. H.,, Ryou, E. J. and Kim, K. H. (2000). Perfume consumption behavior of female college students -
based on the frequency of perfume usage, Journal of the Korean Society of Costume, 50, 143—153.
Yoh, E. (2004). Exploratory research on perfume consumption and purchase behaviors, Family and Envi-

ronment Research, 42, 177-193.

Yoon, H. R. and Cho, M. S. (2009). Preferences of food service types for the elderly patients at the long-term

care facilities through conjoint analysis, The Korean Journal of Food and Nutrition, 22, 141-149.



New Method for Preference Measurement 195

&9718 AZAELMUM MSESHS 9|5
M2 et
Urget

(20134 109 20 T4, 20134 129 2Q! X, 20134 12 221 A|EY)

P

o OF

a5
7N ARJAERH L ARG RALE vIRE thget FofollA de] &893 k. o] 472 v 7| &
Hjgte] ® 712 RS 7R Sl vHEel, SEAE ] v AZz 25t tigt A ¢91E B ¥
7¥el7] oJfthe SAE ZHA L Stk B =Rl SHESES TAA7] Het] AT NS =9 AR
+ A5 SAPES AR, SHANA SANTE 2T 459 Z2HIE] g ASEE R B
SHA g & F7HANE St 223k AAC e 5 I ot o] Whyel o5t SHAF 223t
Sl i A= &5 W7le FAHE Lol &+ AL HEE +9E TR Ik 4 ok @4, o
7o Z2H4E 8T F v SAREE AR A6 Aste] 7P EHNESAAE GAste] BA LA
2 AZA7= S etk A SAYHES AT 710 AXRJERA S 448 FpAZd dE &

o}

1(140-742) €A €242 Astg 472 100, S H A& w EA &7}, E-mail: buykim@sm.ac.kr



