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Conjoint analysis by merging attributes

Yong B. Lim - Gahee Park - Jong Hee Chung

Department of Statistics, Ewha Womans University

ABSTRACT

Purpose: A large number of attributes with mixed levels are often considered in the conjoint analysis. The
respondents may have difficulty with scoring their preferences accurately because of many attribute items
involved in each survey question. We research on the technique for reducing the number of attribute items.
Methods: In order to reduce the number of attribute items in a survey question, we make a new attribute
by merging two original attributes. A ‘No question” option is also included as a new level in a merged attribute.
Results: We propose BIB 6* design in the case where we have four attributes with 2 levels and 3 levels,
respectively and then analyze all the respondents survey data generated by the repeated simulation study
in order to compare various model selection methods.

Conclusion: How to reduce the number of attribute items is proposed and how to design and analyze the

survey data are illustrated.
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/=27 AEH A/

proc factex;

factors A B C D/nlev=2;

blocks nblocks=4;

model r=max/minabs;

examine confounding aliasing ;

output out=d1l A nvals=(1 2)
B nvals=(1 2)
C nvals=(1 2)
D nvals=(1 2);

run,

/3575 ARA A/

proc factex;

factors U V W X/nlev=3;

blocks nblocks=9;

model estimate=(U| VI W|X @2);

examine confounding aliasing ;

output out=d2 designrep=dl U nvals=(1 2 3)
V nvals=(1 2 3)
W nvals=(1 2 3)
X nvals=(1 2 3);

run,

proc print data=d2; run;

/6 AEA A/

data six;

set d2;

AA=(A-1)x3+T;

BB=(B-1)#3+V;

CC=(C-1)=3+W;

DD=(D-1)*3+X;

block=(BLOCK-1)*9+ BLOCK2

keep block AA BB CC DD;

run,
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Table 1. Block Factorial Designs for 2*x3* and 6*
(N : number of runs, p : number of blocks, g : block size)
BIO.CR N D q design & block generator Inestimable effects
Design
i gl 1,296 18 72 b1=ABCD
23 : by = VWX, b, = UW2X
b, = CD, b, = ABD
24 x 34 1,296 36 36 ) CD
b, = VWX, b, = UWX
bl =ABCD
6t 1,296 18 72 AU,BV,CW,DX

by = VIWXb, = UW’X

b, = CD b, = ABD
6* 1,296 36 36 ) WX,AU,BV,CW,DX
by = VWX b, = UW’X

0,AA=1,44>4 0,BB=1,BB=>4
A:{l,AAZQ B—{l,BB=2
9,44 =3 9,BB=3
0,CC=1,0C> 4 0,DD=1,DD> 4
c {1,00—2 D—{I,DD—Q )
2,0C=3 2.DD=3
0, AA <3 0, BB<3 0, CC<3 0, DD<3
1.44=4 __|1.BB=4 __|1.CcC=4 _ |1.DD=4
U=19, 44=5 V=12, BB=5 W72, cc=5 X712, pp=

3, AA=6 3, BB=6 3, CC=6 3, DD=6
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Table 2. Effect size assumption for blocked 2* > 3* design

wy (av) (av)y; (aw)y, (aw),y,

Yk

level

1.5 -1.5 1.5

-1.5

-1.5

1.5

-1.5 1.5 -1.5

1.5
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Table 3. Proposed blocked 2% 3* design power

alN ol m|o|mi-|~ (|| m|lo|-|lo|x|O|®
V|||~~~ ||| |0|O|-|~|<F|©O|w|©]|ow|x®|O
AR IR B R L A T D S T R N S N R R R
blo|loc|c|oc|lo|lo|lc|loc|c|lg|o|o|lg|oc|o|d|o|loc|lac|o
o)
DIy~ || t|o|t|0|w|o|o|~|O|l|~|0||—~|0]|0|—~
O|l~|O|w|lo|o|lo|o|lo||o|~|~|0| N[N~~~
IV QN FHHFH DR DN O N O | N3y
BN el ol fol ol ol ol ol ol ol fIol ol fol Iol ol Fol ol ol ol Fol Kol
©
||~ |o|ln]o|lo|o|o|m||m|o||0|lm|F|m|N |
| D[] || DD DH| 0|0 [0 |D-]|]O|©|00|0 |0 |0 |
S| N R|= R[S 5|V (A Q= |N|x|S|@
blo|lo|lo|lo|o|lo|lo|o|o|lo|d|lolololalalcloclaclo
— || LW
dﬂ%dlmed..mel ol
S8 2|5 S8|l2|5|8|E|2 w — |0 Slslsl=|w
WWWW‘WWWWWOOJOOl///OO
rCDrCDrCD__O.Onu.O.Ol_blO.O.
Clel@|IEl&l &S &l&] e =S
[as} [as} m ololo
o] =
o o SO g o ° 3
Q 5 = g = = 2 S E
& O Q 2 S 2 3 2 © z 5
A M m rV .KV Q> [P )
sLl 2L | 21 (5%
o
BP SDl FDD

o. 8

o)
0

~
qr
0
Al
,D.o

e

al7

ol
—~

Ar

17

N

tol B9 27171 3691

°o]-&3

AAE flsto] Aljkd £4 W AAE

&

al7

g}\

=z X
=

=3} 6 A7
Fad A, C, V, Wt o]l ws A8 a3} AV, AWE ©]

e 71l mebA 10003] wHEE AlEeold gl o

==
=

i 879

3]

25 0.012 3= By

-

5 o5

ol



Lim et al . Conjoint analysis by merging attributes 63

4 Y AAS el S4E ) WEASEHE FAT 5 QU Bk wie) Aot
E4F $HE 10 WEAGEL EAT A5l Frhn deln Bl AT GRAEel 4 Mg AN
MESE S50 NS 28 GAA S5 ol WEAFEAEE FYFeI ForA o BAE
32 & 4 Atk

REFERENCES

Bland, J. M., and Altman, D. G. 1995. “Multiple significance tests: the Bonferroni method.” Bmj 310(6973):170.

Lim, Yong B., and Chung, Jong Hee. 2016. “Conjoint analysis with mixed levels of attributes.” Journal of the
Korean society for Quality Management 44(4):799-811.

Lim, Yong B., Chung, Jong Hee, and Kim, Joo H. 2015. “Practical designs, analysis and concepts optimization in
conjoint Analysis.” Korean Journal of Applied Statistics 28(5):951-963.






