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E 1) ASII= R0l £40 HHSE

&4 s4%5%
&y $0: $10: $20: $50: $80: $100
q58E None: 1/2%: 1%
AR ARG FEAAY & None: 9-5 PM weekdays: 24 hours day
T3ERY None:; 90 days coverage
GENETEY None: $50,000: $200,000
ALAEY None: $30,000
FIEREY None: $2.500 deprecated cost: $2,500 replacement cost

No admission: $5/visit: $2/visit

AeE AN B

Air. hotel, rental car (AHC): AHC and restaurant (AHCR): AHCR
and most general retailers; AHCR and department stores only

H| A A Y EEAGAH| A No: yes

FE-AE 7 Au|a

Not offered: available at 20% discount

24A17F 985/ HEAR aTiAH| 2

Not offered: available at 20% discount

Kim et al. (2004)9 47 w=d, F58F
o Adolq FA9)2 = A Bot AARA W
©2 variance & weight® AMste Zgo]
Azgde AHAE PN o gt weA &
AT e 127149 AN FEEA &L F
E¥ L (common variable)d 9%& BFE oA
7Y £4E& AEshs rI1Ee2E F4H(variance
o 2715 AHsgch. 74 4985 A 2442
&40 BN (within-attribute variance)@ &4
7t BAH(between-attribute variance)9 %ol

oJeted Faa A,

>

~—

Var(Y, 1= E[Var(Y, | L)]+Var[E(Y, | L)]
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A 74A &49 Az, dFgEE, AEIE A
271 Aax uARERA Y FRASN A Z
AZE Bl Mulx, 24417 JE/MERE &
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AEE A opg YuA A siAe] £4L H T
EW 4 (non-common variable) 24 do|g He]
29 F& Ao £HEHA ofYE 40 AH
Ak,

HZEH S didtde AAEEY FE N, 2
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ojAle 4 BHsEY. FAEA Aie v
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opakgl-H] A A2 (Mahalanobis distance)S
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md, = (=Y, T V=)
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7 7V AL SHAE Fol AGLR o] 3t
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FHAC W dAGE Fe W 2% 29
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}4_5*_5
4st WM 35S hatel 2 44
o Y RS T2, GAE 32 973
2EA50 o] SASY USYAENS B3l
$UAY 549 HEE T F, o] #EF o83
o $YAN e s AE Fonk

Cmd,-j = \/(J,k - Jj,k)r'_l (d~lk - Jj,k )T

(s &4 k A9 A9 0 324

HEgYA)

FeAd U UARS B PHe A 39

=y

5.2 o7t &1

2 dFdAE N1sAAEAZ O 7R, ¥
g Az A 7HA] g2 2039 BHIIEE Ao
A (Monte Carlo simulation)& HAISIJTHA#
A4 5 x 3 x 20). HelHE FA7]7] A
22 dolel Heo]xg FEANI ¥ A5FHE 0
&3t dAGS FHst FGA7 HlolE o]~
7t dobt ZARLE Brtsk] fete F 7R A
& AMEeiTh T dlojEl wojxztel FuAs
9} root mean squared error{root MSE)E& 4t
Zot3th. A HrHHEQ AT g 24
A9 Ade (R 2)d 895t AFadx
A2 2% BAAHCR fostA JEgon,
Az AAd 93 uzIANE EAse Ao
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EELOEREE

(E 2) Z2i2f Hjo[ef so]A%t MHZEEE CIOJE] oAl AlrbA|Sol| CHEH EAHEA{ZD}
Source of variation Sum of d. f Mean squares F value p-value
squares
= 0.2115 14 0.0151 469.41 (0.0001
A 0.0035 4 0.0008 27.03 0.0001
AHA 7§ 0.2071 2 0.1036 3217.58 {0.0001
At AR AS 0.0009 8 0.0001 3.56 0.0006
o3} 0.0092 285 0.00003
A 0.2207 299
(E 3) 2212f tljol&] Hjo|Aet XAHZgeHE HIO|E] BojA2| root MSEY| Ci3t A AZD}
VS::;C;O:‘{ Sum of squares d. f Mean squares F value pvalue
2d 0.001402 14 0.000100 500.59 0.0001
e 0.000013 4 0.000003 16.35 {0.0001
A A4S 0.001386 0.000693 3464.38 0.0001
ek * A 38 0.000002 0.000000 1.7 0.0827
L2 0.000057 285 0.000000
A 0.001459 299

dedn (@ 9e = ge

MSES 2 &3}

H7FEQ  root
TAHENE A3 Az A

Fadd AAade] fod 4FE v

AR Ao og vmoXe, Y
AR vhaehede Aelg o]gd Wk 59 9@

AEeHEe YAt Mg T2

Aoz Uetyth 1

B]O
TL‘@]E‘

vebh,

(B )8 (B 5)= AF 29d g 47 337
AHAT BFE root MSES BoF1 itk A
WA BAEE HZEWS diE A9 71 &
M4 E A2EHY] APt RolXm glgolt
By SBATE B9, A % 12 0.9662, A
A AS 2% 0.9327, A A$ 32 0.9018%
Uehtn it HiE root MSEE A A$7t &
7Hel w2k 0.005263, 0.008329, 0.0105032

2 F7hsln g
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o2 WSYARHE AXA fEYdet A
of 7123 Ao Tt & Ao JEym,
FEAS o A FZeldet Agd o A
2, ridtebeu s Ao o Aol £02 vt
Wt o] &M ABAFY root MSES W A
ToM FLEA ERGT

AR BHAPE SHFEARE a0 o] &3l
AE 73 A 29 AT 3 Hope £49 o
g Tated AdE 48 F AYZ 78 A4
o Azt 59 At S5k dehdd A 29
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Hyz - x4l

(E 4) AEQ0l9] auAls g7

AA AF 1 A B 2 AHA A5 3 A3
A4 1 0.9639 0.9315 0.9002 0.9319
He 2 0.9651 0.9324 0.8976 0.9317
A 3 0.9653 0.9268 0.8955 0.9292
A4 0.9668 0.9352 0.9078 0.9366
AF 5 0.9696 0.9376 0.9080 0.9384
Bt 0.9662 0.9327 0.9018 -

(& 5) g2l root MSE EZ

AA A1 A B 2 AA| A4 3 At
He 1 0.005201 0.008297 0.010558 0.008018
A 2 0.005329 0.008375 0.010695 0.008133
A 3 0.005405 0.008796 0.010880 0.008360
Aek 4 0.005311 0.008159 0.010238 0.007903
A5 0.005069 0.008017 0.010145 0.007744
B 0.005263 0.008329 0.010503 -
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Performance Evaluation of Data Fusion
Strategy using Mahalanobis Distance

Jonathan S. Kim* - Sungbin Cho**

Abstract

For successful implementation of customer relationship management, corporations today do
their best to understand their customer’s needs. Conjoint analysis has been used to analyze
consumer behaviors toward goods and services. However, it is also notorious for its
exponentially increasing number of hypothetical products to evaluate. The most economical
and fastest way of gathering information about customers is through questionnaire.
Especially today a common form of survey is moving to Internet survey in which respondents
can easily get distracted during answering and thereby, survey results might lose sincerity.
This study insists that one way of gathering sincere answers from customers is to give them a
smaller amount of questions so that they can answer quickly, maintaining constant attention.

Data fusion plays a key role in merging more than two databases and creating an
integrated one. Few studies have investigated the intentional data missing where common
attribute variables must be determined before collecting data. This study examines various
donor location strategies in the area of intentional, preplanned data fusion. We newly
introduce the concept of Mahalanobis distance in measuring dissimilarity between respondents
in data fusion. In particular, the experiments are accomplished using the following five
strategies: Strategy 1 - locating donors by correlation coefficient: Strategy 2 - by Euclidean
distance: Strategy 3 - by Mahalanobis distance: Strategy 4 - by Euclidean distance after
employing correspondence analysis: and Strategy 5 - by Mahalanobis distance after
employing correspondence analysis. By increasing the level of missing, we evaluate the
performance of the above five strategies.

* Professor. School of Business, Hanyang University. Seoul, 133-791, Korea
** Assistant Professor, School of Business, Sogang University, Seoul, 121-742, Korea
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A part-worth data composed of 12 attributes and 35 attribute levels is used for the
experiment. The sample is divided into two groups. The common attribute variables are
selected by the size of variance of attributes. The missing variables are randomly selected
among the non-common attributes and its all attribute levels are deleted. In the analysis,
this type of systematic missing is designed to simulate preplanned data missing. Missing
values in one group are substituted from the other group and vice versa.

In the experimental design, the concept of ideal point is introduced. The ideal point means
that the maximum attribute level represents the corresponding attribute. Here, continuous
variables are converted into categorical variables. To measure the distance from these
variables, correspondence analysis is performed in which the coordinates of p - 1)
dimensions are computed where p is the number of attributes. The purpose of ideal point is
to decrease the number of dimensions since 19 common attribute levels exist. After applying
the correspondence analysis, Euclidean distance and Mahalanobis distance are measured in
the last two strategies, compared to purely measuring both distances in Strategies 2 and 3.

A Monte Carlo simulation is conducted 20 times for the five strategies and three levels of
missing. The results show that donor location strategy and the level of missing are both
statistically significant. By comparing the means of experiment factors, Strategy 5
outperforms other strategies. Next accurate strategy is Strategy 4. and then Strategy 1,
Strategy 2. Strategy 3. In the light of the above fact, correspondence analysis seems to play
an essential role in decreasing the number of common variables while enhancing explanatory
power since Strategies 4 and 5 are better than others.

The purpose of introducing Mahalanobis distance is to reflect the statistical dependence
structure of common variables because it has not been considered in the existing Euclidean
distance-based data fusion techniques. In the analysis, Mahalanobis distance is effective
only when a moderate number of common variables are included in the model. This study
explores the possibility of applying Mahalanobis distance for measuring dissimilarity of
customers and jointly using correspondence analysis in the area of data fusion. Future
extension of this study might apply the proposed donor location strategies into various types

of data sets and try to reach a comprehensive conclusion.

Key words: data fusion, Mahalanobis distance, donor location strategy, correspondence
analysis
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