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Latent Semantic Markov Model
for Effective Promotion Activities in EC Sites
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Abstract: Recently, it has become popular to purchase product items through E-commerce sites (EC sites),
and the internet market scale has been expanding. Under this situation, many EC sites conduct various
kinds of sales promotions by analyzing huge amount of customers’ purchase histories, and customer seg-
mentation is one of the most important tools in marketing. Particularly, modeling of customers purchase
behavior based on probabilistic models such as the Aspect Model (AM) is an attractive way for customer
segmentation. The AM focuses on pairs of a customer and an item and it assumes unobserved features such
as customers’ heterogeneity and items’ similarity as latent classes. Although the original AM focuses on pairs
of a customer and an item mainly, the data about customers’ browsing histories are also available on EC
sites. If the model can take in the information of page transitions, it becomes possible to model customers’
purchase behavior in detail and make better customer segments. In this paper, we propose a new latent
class model that integrates browsing histories in addition to purchase histories by assuming that customers’
page transitions can be described by Markov process. An analysis of actual EC site data is demonstrated to
clarify the effectiveness.
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Table 1 The page types and its roles in the EC site.
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Fig. 1 The graphical of LSMC.
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Fig. 2 The graphical of the proposed model.
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Table 2 Labels for using data.
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= 3 FEERER
Table 3 The result of the experiment.

B 7 A 21 z2 z3 z4 25 26 27 z8 29 210 NN
gty >a v | 9,173 6,065 8,402 9,922 18,951 17,226 5,076 8,344 7,044 19,506 109,708
REL 0.08 0.06 0.08  0.09 0.17 0.16 0.05 0.08  0.06 0.18 1.00
A, BEE R 0.394 0.171 0.088 0.023  0.045 0.263 0223 0.156 0.084  0.047 0.144
B, i B = 0.309 0.099 0.060 0.016  0.040  0.225 0.152 0.140 0.065  0.034 0.113
e ITIES

1.28 1.73 146  1.42 1.12 117 146 111 1.28 1.40 1.28
(Ac/Be)
TN — 48%  35%  45%  57% 58% 59%  55%  57%  52% 33% 50%
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Fig. 3 The probability distributions of the initial page and page transitions (z3).
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Fig. 4 The probability distributions of the initial page and page transitions (zg).
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KA 23 LEOMBES FALDOR—VBRMERDOIE (KLD(z3,2))
Table 4 Distance between the transition probability of z3 and others (K LD(zs, z)).

WL 7 A 21 22 23 z4 25 z6 27 28 29 210
KLD 6.24 2.23 0 6.81 36.13 7.63 64.97 5.02 19.31 16.23
A= 0.394 0.171 0.088 0.023 0.045 0.263 0.223 0.156 0.084 0.047
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Fig. 5 The transition of P* by increase of page views (n).
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R A1 BEYv Y3 rOERAFEE (9,824 1)

Table A-1 Fundamental statistics of purchasing sessions.
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TR 2 49.5 44.2 39.3

x A2 JEEE LYY a KK (90,174 1)

Table A-2 Fundamental statistics of non-purchasing sessions.
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