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The recommender system is a typical software solution for personalized services which are now popular in
e-commerce sites. Most of the existing recommender systems are based on customers’ explicit rating data on
items (e.g., ratings on movies), and it is only recently that recommender systems based on implicit ratings have
been proposed as a better alternative. Implicit ratings of a customer on those items that are clicked but not
purchased can be inferred from the customer’s navigational and behavioral patterns. In this article, a di-
mensionality reduction (DR) technique is newly applied to the implicit rating-based recommender system, and
its effectiveness is assessed using an experimental e-commerce site. The experimental results indicate that the
performance of the proposed approach is superior or at least similar to the conventional collaborative filtering
(CF)-based approach unless the number of recommended products is ‘large.” In addition, the proposed approach
requires less memory space and is computationally more efficient.
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Figure 1. Product taxonomy of experimental CD e-commerce site
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Figure 2. Possible actions that can be taken by customers in E- commerce sites and possible data that can be obtained from such actions
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Table 1. Data collected from the experimental e-commerce site(Kim et al., 2005)
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Table 2. Structure of collected data(example)
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CD1 CD2 CD3 (D4 CD1 CDz CD3 CD4
Customer 1 1 0 1 Customer 1 1 0.15 1
Customer 2 1 0 0 Customer 2 1 082 044
Custorer 3 1 0 Customer 3 1 0.15
Customer 4 0 0 1 Custemer 4 082 0.44 1
Customer 5 0 1 Customer 5 0.15 1

(a) Binary data (purchase vs no purchase) (b) Preference data
(Sarwar, et al. 2000a) (Kim, et al. 2005)

Figure 3. Customer-Product Preference Level Matrix
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Table 3. Experiment results : F1 values for proposed and

conventional approaches
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A ¢ i Bk o] -&(Kim ef al., 2005)
ANN LR
0.005 0.042 0.042
5 0.01 0.042 0.083 0.042
0.05 0.063 0.083
5 0.005 0.031 0.042
10 0.01 0.021 0.063 0.052
0.05 0.052 0.083
0.005 0.023 0.023
5 0.01 0.023 0.045 0.034
0.05 0.034 0.045
10 0.005 0.023 0.023
10 0.01 0.011 0.034 0.028
0.05 0.028 0.045
0.005 0.023 0.016
5 0.01 0.016 0.031 0.031
15 0.05 0.023 0.031
0.005 0.016 0.016
10 0.01 0.008 0.023 0.031
0.05 0.020 0.031
0.005 0.018 0.012
5 0.01 0.012 0.024 0.024
0.05 0.018 0.024
20 0.005 0.012 0.015
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0.05 0.015 0.024
0.005 0.014 0.010
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0.05 0.014 0.019
2 0.005 0.010 0.014
10 0.01 0.005 0.017 0.022
0.05 0.012 0.019
0.005 0.012 0.008
5 0.01 0.012 0.016 0.028
0.05 0.012 0.016
30 0.005 0.012 0.012
10 0.01 0.008 0.014 0.020
0.05 0.010 0.016
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Table 4. ANOVA table for the proposed approach

AFE B AFE
I A R
P 1 16.836 16.836 142.91 | 0.000
N 5 147510 29.502 250.42 | 0.000
H 1 3.115 3.115 26.44 | 0.000
C 2 16.074 8.037 68.22 | 0.000
PxN 5 9.196 1.839 15.61 | 0.000
PxH 1 0.733 0.733 6.22 | 0.017
PxC 2 10.355 5.177 43.95 | 0.000
NxH 5 1.792 0.358 3.04 | 0.021
NxC | 10 11.730 1.173 9.96 | 0.000
HxC 2 1.931 0.966 8.19 | 0.001
23 37 4.359 0.118
Total 71 223.631
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Figure 5. Main effect plots for the proposed approach
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