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@ Matrix completion [Srebro et al. 05; Abernethy et
al. 09] (collaborative filtering, link prediction)
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@ Multi-task learning [Argyriou et al., 07]
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(classification/regression) [Tomioka & Aihara, 07]
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* Proximal (accelerated) gradient [Ji & Ye, 09]
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HE3:E: Proximal Gradient
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i2Z;%: Dual Augmented-Lagrangian
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Rank=10, #observations m=1,200,000

A time (s) #outer #inner rank S-RMSE
1000 || 33.1 (£2.0) | 5 (£0) 8 (£0) 2.8 (+0.4 0.0158 (+0.0024)
700 || 77.1 (£5.6) | 11 (£0) 18 (4+0) 5 (£0) 0.0133 (+0.0008)
500 124 (+£7.2) | 17 (+0) 28 (£0) 4 (+0.5 0.0113 (£0.0015)
300 174 (+£8.0) | 23 (+0) | 38.4 (+0.84) 8 (£0) 0.00852 (+0.00039)
200 220 (£9.9) | 29 (£0) | 48.4 (+0.84) 9 (£0) 0.00767 (+0.00031)
150 257 (£9.9) | 35 (£0) | 58.4 (+0.84) 9 (£0) 0.00498 (+0.00026)
100 319 (£11) | 41 (£0) | 70 (£0.82) 10 (+0) 0.00743 (+0.00013)
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Rank=20, #observations m=2,400,000

A time (s) #outer #inner rank S-RMSE
2000 112 (£19) 6 (+0) 15.1 (£1.0) || 12.1 (£0.3) 0.011 (£0.002)
1500 188 (£22) 11 (+0) 24.1 (£1.0) 14 (+0) 0.0094 (£0.001)
1200 256 (£25) 5 (4+0) 31.1 (£1.0) 16 (£0) 0.0090 (4+0.0008)
1000 326 (£29) (iO) 38.1 (£1.0) 16 (£0) 0.0073 (+0.0007)
700 421 (+36) 4 (£0) 48.1 (+1.0) 18 (£0) 0.0065 (+0.0004)
500 527 (+44) 9 (10) 57.1 (+£1.0) 18 (£0) 0.0042 (+0.0003)
400 621 (+48) 4 (+0) 66.1 (+1.0) 19 (£0) 0.0044 (+0.0002)
300 702 (£59) 38 5(4+0.5) | 74.1 (£1.5) 19 (£0) 0.0030 (4+0.0003)
200 852 (+61) 43.6 (£0.5) | 83.9 (+2.3) 20 (+0) 0.0039 (4+0.0001)
150 992 (+78) 48.4 (£0.7) | 92.5 (£1.5) 20 (£0) 0.0024 (+0.0002)
120 1139 (£94) | 53.4 (+0.7) | 102 (+1.5) 20 (+0) 0.0016 (£6x107°)
100 1265 (+=105) | 57.7 (£0.8) | 109 (+2.4) 20 (£0) 0.0013 (£8x107°)
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Relative duality gap

* AG (Accelerated
Gradient) [Ji & Ye, 09] :
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* Matrix Factorization [ZHR1TUE BR?

* tvi3>1a: Topic Models and Matrix
Factorization

* twvwirg>2a: Matrix Factorization and
Recommendation
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