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Prediction of New Customer’s Degree of Loyalty of Internet
Shopping Mall Using Continuous Conditional Random Field
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Department of Industrial and Management Engineering, Hanyang University

In this study, we suggest a method to predict probability distribution of a new customer’s degree of loyalty using
C-CRF that reflects the RFM score and similarity to the neighbors of the customer. An RFM score prediction
model is introduced to construct the first feature function of C-CRF. Integrating demographical similarity,
purchasing characteristic similarity and purchase history similarity, we make a unified similarity variable to
configure the second feature function of C-CRF. Then parameters of each feature function are estimated and we
train our C-CRF model by training data set and suggest a probabilistic distribution to estimate a new customer’s
degree of loyalty. An example is provided to illustrate our model.
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Figure 2. Predicted loyalty distribution of new customer

9o FEREF5E AF 14 579 B57ad o4 b
A ol3Y Eo| AullA & A= AHLE F 9k =,
0|2 o] g5t A wAo] FATA B R, Hhd &
HEE JulolA & 6 28 4 9l
5.4 8
B Ao AE A5 24 T ﬂ% H4E 4237 99
C-CRFY] /e Agsts S AN 14 S3&
RFM 7]'8< 2 & &@ﬁ“ﬂ%ﬂﬂ% 7 538 0% 3
7 242 Hgste] Adet At 1AL SARE 2AY <
T B4 B4, 7o) B4, 74 o|g< 7202 AMegt
T3 C.CRFE ol 8310] 147 HAEE B 17 53



16 Seung Ahn -

ol
l

& A

FAA FAEAY £918 Hohe =
Mﬂ%@@#% =Ysgom oM A7 3
2 0} 9es) A 1A EAH 4G of
heh Aol fAH S Hg T & gdrke

e o
1

=
> He
et
N
l‘hl

2 O
_[N a
m_Or(,
2

N o fo

X o X0 %
o 482

AN I ofk
2 Ok ol =2 rlz
o

o3
ot o flr ozl X

F}A2E C-CRFE TAHE B4 444
7H AL A5 of of gt T2 3L RFM 7]
HEA S T A= 488 7HEAE 4
H

REREEE PR

re

rif o o
N2 o e
Mo o
2 oo

Fed

Jeon, H-.C., Park, S.-S., Shin, Y.-G., and Jang, D.-S. (2007), A Study on
Purchase Intention of Consumers in the Online Bookstore, Procee-
dings of KIIE Spring Conference, 720-725.

Jeon, H.-R. and Lee, D.-W. (2012), Prediction Loyal Customer and Con-
version Method to Loyal Customer Using Purchasing Characteristic,
Proceedings of KIIE Spring Conference, 2583-2597.

Jeong, Y.-P. and Yeon, C.-S. (2013), Customer Relationship Management
of the Internet Shopping Mall Using Customer Segmentation, Journal
of Korean Institute of Information Technology, 11(12), 159-167.

Joe, Y.-B. and Kim, C.-B. (2006), An Effective Classifying Methodology
for On-Line Retail Customers : Application to Decision Trees, Jour-
nal of the Korean Operations Research and Management Science
Society, 19(6), 2117-2134.

Kalacota, R. and Robinson, M. (1999), e-Business : Roadmap for success,
Addision-Wesley.

Kang, C.-W., Lee, S.-W., Choi, S.-B., and Kim, K.-K. (2004), A Study of
Construction Optimum RFM Model for Customer Segmentation,
Journal of the Korean Data Analysis Society, 6(6), 1829-1840.

Kim, H.-S. and Jeong, H.-G. (2012), A Diagnosis and Assessment Me-
thodology for Enterprise CRM Strategy, Journal of the Korean Ope-
rations Research and Management Science Society, 37(3), 23-37.

Kim, J.-K., Choi, I.-Y., Kim, H.-K., and Kim, N.-H. (2009), Social Net-
work Analysis to Analyze the Purchase Behavior of Churning Custo-
mers and Loyal Customer, International Journal of Management

Sun Hur

Science, 26(1), 183-196.

Kosta, R., Vladan, R., Slobodan, V., and Zoran, O. (2013), Continuous
Conditional Random Fields for Efficient Regression in Large Fully
Connected Graphs, 27" 4441 Conference on Artificial intelligence,
840-846.

Kumer, V. and Reinartz, W. (2012), Customer Relationship Manage-
ment : Concept, Strategy and Tools, Springer.

Lee, J.-H. and Lee, S.-J. (2004), Customer Classification System using
Optimized Form in e€CRM, Proceedings of KFIS Autumn Conference,
14(2), 149-152.

Lee, Y.-K. and Choi, H.-K. (2002), Comparison Analysis of RFM Using
a Statistic Technique, Journal of Mathematics and Statistics, 9(1),
5-6.

Lim, S.-J., Seo, E.-H., and Jeong, T.-S. (2003), A Study of Dynamic
Customer Segmentation at Internet Shopping Mall, Proceedings of
KIIE Spring Conference, 587-591.

Park, C. and Jeon, J.-G. (2002), A CRM Strategy of Internet Shopping
Mall : Focused on a Classification of Online Consumer Group by
Buying Frequency and Mall Loyalty, Journal of Information Tech-
nology Management and Application, 19(4), 127-149.

Park, J.-H., Joe, Y.-H., and Kim, J.-K. (2009), Social Network : A Novel
Approach to New Customer Recommendations, Journal of Intelli-
gence and Information Systems, 15(1), 123-140.

Qin, T., Liu, T.-Y., Zhang, X.-D., Wang, D.-S., and Li, H. (2009), Global
Ranking Using Continuous Conditional Random Fields, Advances in
Neural Information Processing Systems, 1281-1288.

Radosavljevic, V., Vucetic, S., and Obradovic, Z. (2010), Continuous
Conditional Random Fields for Regression in Remote Sensing, Pro-
ceedings of the 2010 Conference on ECAI 2010 : 19" European Con-
ference, 809-814.

Shim, B.-H., Kim, M.-C., Ko, J.-Y., and Kim, S.-Y. (2011), Does Custo-
mer Relationship Management for VIP Customers Affect Repurchase
and Positive WOM in Premium Hotels? Journal of the Korean
Operations Research and Management Science Society, 37(3), 185-
206.

Shin, G.-H. (2014), Annual and fourth quarter 2013 e-commerce and
Cyber Shopping Trends Press, Statistics Korea.

Song, H.-S. (2013), e-CRM Implementation and Management Strategies,
Saerowoon Jaen.

Tan, P.-N., Steinbach, M., and Kumar, V. (2006), Introduction to Data
Mining, Addison Wesley.



