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— D. Williams et al, Incomplete-data classification using logistic
regression, ICML2005

— H.Shimodaira et al, Improving predictive inference under covariate shift
by weighting the log-likelihood function, JSPI2000
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1 T.Kanamori et al, Efficient direct density ratio estimation for non-stationarity adaptation and outlier detection,
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Table 2: Average number of existing features D, and new
features Dy, with N labeled samples and M unlabeled sam-
ples for each data set
Dataset N/M D, Dy,
spam 0.060 1895 | 14521
0.125 3221 | 13881
0.250 5168 | 13031
0.500 8288 | 12119
1.000 | 14915 | 10983
URL-reputation | 0.060 1209 8900
0.125 2020 8538
0.250 3435 8040
0.500 5762 7437
1.000 9677 6740
malicious-proxy [ 0.060 3008 | 23195
0.125 | 4883 | 22127
0.250 8290 | 20299
0.500 [ 13247 | 18419
1.000 | 20670 | 15916
Copyright©2017 NTT corp. All Rights Reserved. 19
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N/M Proposed LR ILR IWLR MER
0.060f 0.6918 (0.0463)f 0.6069 (0.0434) 0.7125 (0.0403) 0.7095 (0.0398) 0.6926 (0.0416)
0.1250 0.7646 (0.0509)] 0.7637 (0.0433)  0.7632 (0.0430) 0.7625 (0.0437) 0.7602 (0.0429)
0.250) 0.8188 (0.0346)f 0.8045 (0.0424) 0.8047 (0.0422) 0.8060 (0.0412) 0.8125 (0.0409)
0.500§ 0.8732 (0.0229)f 0.8335 (0.0448) 0.8390 (0.0422) 0.8412 (0.0413) 0.8443 (0.0405)
1.000§ 0.9154 (0.0168)f 0.8747 (0.0331) 0.8677 (0.0345) 0.8708 (0.0340) 0.8721 (0.0324)
Average] 0.8128 (0.0194)f 0.7947 (0.0198) 0.7974 (0.0190) 0.7980 (0.0191) 0.7964 (0.0194)

(a) spam

N/M Proposed LR ILR IWLR MER
0.060f 0.9629 (0.0062)f 0.9586 (0.0081) 0.9596 (0.0072) 0.9594 (0.0078)  0.9560 (0.0086)
0.1250 0.9770 (0.0034)] 0.9749 (0.0040) 0.9765 (0.0035) 0.9752 (0.0039)  0.9749 (0.0040)
0.250f 0.9835 (0.0081)] 0.9826 (0.0077) 0.9826 (0.0076) 0.9826 (0.0077)  0.9828 (0.0025)
0.500f 0.9837 (0.0033)] 0.9834 (0.0031) 0.9834 (0.0031) 0.9835 (0.0031) 0.9839 (0.0032)
1.000§ 0.9862 (0.0033)] 0.9855 (0.0034) 0.9856 (0.0034) 0.9856 (0.0034)  0.9858 (0.0035)

( ) ) (

Average

0.9786 (0.0021

0.9770 (0.0025)

0.9775 (0.0023

0.9773 (0.0024)

0.9767 (0.0026)

(b) URL-reputation

N/M Proposed LR ILR TWLR MER
0.060 [ 0.5206 (0.0099) | 0.5041 (0.0088)  0.5127 (0.0120) [:- 5023 (0.0081) [:- 5110 (0.0067)
0.125 0.5703 (0.0138) | 0.5500 (0.0108)  0.5671 (0.0134) 0.5511 (0.0111)  0.5541 (0.0149)
0.250 0.6098 (0.0184) | 0.6067 (0.0191) 0.6133 (0.0177) [:- 6060 (0.0194) [:- 6072 (0.0196)
0.500 ] 0.6326 (0.0050) | 0.6327 (0.0057)  0.6327 (0.0048) 0.6319 (0.0053) 0.6335 (0.0059)
1.000 | 0.7041 (0.0017) | 0.6802 (0.0218)  0.6986 (0.0191) 0.6830 (0.0200)  0.6787 (0.0220)

Average \ 0.6075 (0.0106)/ 0.5047 (0.0108)  0.6049 (0.0108) 0.5948 (0.0108)  0.5969 (0.0107)
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Figure 6: Average of AUC over the N/M when varying value of imputation parameter K
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