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Synapse: Recommendation system to continuously optimize selection of
recommendation method based on user context

YUSUKE MIYAKE!'® RYOSUKE MATSUMOTO?'P)

Abstract: A recommendation system is introduced to solve the information overload problem of the elec-
tronic commerce sites. EC site should select efficiency one from many recommendation methods being
proposed. Because effective method is different based on various contexts, deciding the suitable method
without evaluation on the site is difficult. In addition, EC sites should continuously evaluate new methods
and contexts to improve the system. In this report, we propose recommendation system to continuously op-
timize selection of recommendation method based on context defined in advance. We consider optimization
selection of method as multi-armed bandit problem and resolve the one using Epsilon-Greedy algorithm. The
proposed system adapts continuously by regularly performing this optimization. For evaluation, we measured
that the effective method for each product categories on a EC site was different. Next, we measured that
the cumulative click count improved compared to the one without context.
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Fig. 2 Recommendation method as Synapse module.
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Table 1 CTR of recommendation methods.

Category C D L I T
1 0.10 | 0.02 | 0.09 | 0.12 | 0.14
10 | 0.17 | 0.01 | 0.09 | 0.16 | 0.16
21 0.13 | 0.01 | 0.08 | 0.15 | 0.16
27 | 0.09 | 0.01 | 0.10 | 0.13 | 0.15
32 | 0.09 | 0.01 | 0.10 | 0.13 | 0.18
39 | 0.25 | 0.01 | 0.12 | 0.19 | 0.14
45 | 0.06 | 0.01 | 0.09 | 0.13 | 0.12
50 | 0.13 | 0.01 | 0.07 | 0.11 | 0.15
58 | 0.05 | 0.00 | 0.08 | 0.12 | 0.13
64 | 0.20 | 0.01 | 0.13 | 0.15 | 0.24
69 | 0.18 | 0.01 | 0.11 | 0.17 | 0.14
74 | 0.13 | 0.00 | 0.14 | 0.14 | 0.16
79 | 0.05 | 0.02 | 0.08 | 0.12 | 0.18
8 | 0.10 | 0.01 | 0.09 | 0.16 | 0.15
99 | 0.09 | 0.01 | 0.09 | 0.13 | 0.14
110 | 0.03 | 0.01 | 0.10 | 0.12 | 0.08
163 | 0.00 | 0.01 | 0.09 | 0.12 | 0.14
All | 0.12 | 0.01 | 0.09 | 0.13 | 0.15
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Cumulative rewards of Epsilon Greedy (epsilon=0.2)
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Fig. 3 Comparation of cumulative rewards for all times.
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Fig. 4 Comparation of cumulative rewards for 1,000 times.
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