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This research project focuses on information recommendation to support
activities of novice users in mataverse such as Second Life. In particular, three themes were
conducted, namely, (1) exploitation of context information in collaborative filtering, (2)
improvement of BMF, a matrix factorization (MF) method with bound constraints, and (3) resolution of

imbalanced data for user classification. Seven peer-reviewed paﬁers have been published based on
these results. It can be said that our main research objectives have been fulfilled.
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Algorithms / Metrics Ratio (Minority : Majority)
2:28 6:28 11:28 | 16:28 | 21:28 | 26:28 | 28:28 | Average
SMOTE
acct 100.00 | 92.66 | 85.61 89.40 | 9249 | 9279 | 9323 92.31
acc™ 93.35 86.58 | 9358 | 92.28 | 92.78 | 91.60 | 92.51 91.81
g-means 96.61 89.37 | 89.50 | 90.82 | 92.61 | 92.17 | 92.86 91.99
F-measure 39.86 66.82 | 88.47 | 9048 | 93.53 | 9385 | 94.43 81.06
Borderline-SMOTE
acc 96.11 94.25 | 89.16 | 89.11 | 91.18 | 92.65 | 93.63 92.30
acc™ 92.77 85.04 | 91.45 | 9557 | 9671 | 97.67 | 97.99 93.89
g-means 94.34 89.34 | 90.26 | 92.25 | 93.89 | 95.13 | 9578 93.00
F-measure 34.56 63.75 | 88.11 92.33 | 94.28 | 9553 | 96.20 80.68
BOS
acet 100.00 | 91.86 | 92.65 | 93.82 | 9545 | 9538 | 96.07 95.06
acc™ 93.71 94.15 | 96.56 | 95.83 | 95.07 | 95.04 | 93.93 94.90
g-means 96.80 92.96 | 94.58 | 94.80 | 95.26 | 9531 | 94.99 94.96
F-measure 55.52 86.59 | 93.65 | 94.88 | 95.85 | 96.13 | 96.20 88.40
BOSFS
acct 100.00 | 95.17 | 96.19 | 96.47 | 97.27 | 97.89 | 97.99 97.28
acc™ 94.96 97.18 | 96.71 | 97.13 | 97.57 | 97.39 | 97.79 96.96
g-means 97.44 96.15 | 96.44 | 96.80 | 97.42 | 97.64 | 97.89 97.11
F-measure 61.00 | 93.70 | 9574 | 96.88 | 97.67 | 98.13 | 98.35 | 91.64
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