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Mixed linear matrix completion model based on auxiliary information

SONG Hui, YANG Ming

(Department of Com puter Science and Technology s Nanjing Normal University s Nanjing » Jiangsu »210046)
Abstract: The matrix completion technology has been applied in many fields in recent years. A matrix
completion model that mixes bilinear and unilateral linear relationship is proposed, considering the
correlation between row information and column information and their respective characteristics, so that
the mixed linear model can approximate the original matrix entries. The convergence of using the ADMM
algorithm to solve the convex optimization problem is proved, and makes two sets of experiments with
synthetic datasets and real datasets, which proves that the proposed method is more effective compared
with the existing model using auxiliary information, whose error under RMSE evaluation standard has
been reduced by more than 25%.
Key words: matrix completion, auxiliary feature information, mixed linear,row and column correlation,

ADMM method
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Tab. 1 Experimental results on MovieLens
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20% 30% 40% 50%
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2 UGIEW] THEM R B 260 T A SO A
A — 8 AR, S FRATTIFSE T S XA R i
BIGEG W G M E MRECE, KX TR 305k .
MAXIDE, IMC, DirtyIMC,G BB 518 15.15.1,
1, E IR 9K 2.15.1.2 B, %R 1 v R g 415
BAERROR. X RPEIZEIR 4 E— LB E A1
R G SR RE. B aliE UL, IR G &
HFSERKE E W T REFAIR.

[ S gt 2 ) T SR B s 1 GO AL
4 Ji7R 3 ] i FRR U R B RHE A7 1) i R R 2
PUFRRAIE  AHOCHFAE FTFER S LA R AR 4 W] LIAS:
F|: XlogP (F2), HBD (F3), HBA (F4) Al
Rotatable Bond number(F'5) 7E 24 4 Ut il ik, v
A2 AR L

B l? I : |
TR -ll'ﬁ
MmN .} A rll
i

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

4 @3t NCI-DREAM #IEEB M G 58k
Fig. 4 Matrix G obtained on NCI-DREAM

4 ZEig

AR SCHE T — 28 Tl B A 5 A R G b 4
B ZAETIR PR 5 2 5 B e AR 45 5 10 7
2 MAATIC RS 5150 % A9 Sl B e AR 15 8 AT T

I AL R v R 2 A SR O IR SR T
LR AR TR A4 T BE T FLEA AR EL DG R Y XA
RIR PN BE Ty - A E B A ROR. SRR BE
TEB T iz s L DX T 2289 BCD 55
LMD R A2 D, U] T Sk 2. 1 B
SR U, fon i SRR UE W] T %07 AU A AR
PEAEL SR E AR B T A 3 b E I R A
P B E 2T %

2 2% 3L ik (References)

[1]JCHEN P, SUTER D. Recovering the missing
components in a large noisy low-rank matrix:
application to SFM[J]. IEEE Transactions on Pattern
Analysis & Machine Intelligence, 2004, 26 (8);
1051-1063.

[2] RENNIE ] D M, SREBRO N. Fast maximum margin
matrix factorization for collaborative prediction[ C]//
Proceedings of the 22nd international conference on
Machine learning. Bonn, Germany: ACM, 2005:
713-719.

[3] SINDHWANI V, BUCAK S S, HU J, et al. One-class
matrix completion with low-density factorizations[ CJ//
International Conference on Data Mining. Sydney,
Australia: IEEE, 2010: 1055-1060.

[4] NING X, KARYPIS G. Sparse linear methods with side
information for top-N recommendations [ C ]//
Proceedings of the 6th ACM Conference on
Recommender Systems. Dublin, Ireland: ACM, 2012:
155-162.

[5] WENG Z Y, WANG X. Low-rank matrix completion
for array signal processing[ C]// IEEE International

and  Signal
Processing. Kyoto, Japan: IEEE, 2012. 2697-2700.

[6] CHIANG K Y, HSIEH C J, NATARAJAN N, et al.

Prediction and clustering in signed networks: A local to

Conference on  Acoustics,  Speech

global perspective [ J ]. Journal of Machine Learning
Research, 2014, 15(1). 1177-1213.

[7] CAI] F, CANDeS, E J, SHEN Z W. A singular value
thresholding algorithm for matrix completion[ J]. Siam
Journal on Optimization, 2008, 20(4): 1956-1982.

[8] RECHT B, FAZEL M, PARRILO P A. Guaranteed
minimum-rank solutions of linear matrix equations via
nuclear norm minimization[ J ]. Siam Review, 2010, 52
(3): 471-501.

[9] CANDeS E J, TAO T. The power of convex relaxation:
near-optimal matrix completion ] ]. IEEE Transactions
on Information Theory, 2009, 56(5): 2053-2080.

[10] YIJ F, ZHANG L J, JIN R, et al. Semi-supervised



T B 8 0 A M S AN A A 165

clustering by input pattern assisted pairwise similarity

matrix completion [ J]. PMLR, 2013, 28 (3);:
1400-1408.

[11J CHEN Y, JALALI A, SANGHAVI S, et al
Clustering partially observed graphs via convex
optimization [ J ].  Journal of Machine Learning
Research, 2014, 15(1): 2213-2238.

[12] MENON A K, CHITRAPURA K P, GARG S, et al.
Response prediction using collaborative filtering with
hierarchies and side-information [ C]// International
Conference on Knowledge Discovery and Data Mining.
SAN Diego, USA: ACM, 2011: 141-149.

[13] NATARAJAN N, DHILLON I S. Inductive matrix
completion for predicting gene-disease associations| ] ].
Bioinformatics, 2014, 30(12) . 60-68.

[14] DONOHO D L. Compressed sensing [ J]. IEEE
Transactions on Information Theory, 2006, 52 (4);.
1289-1306.

[15] CANDeS E J, WAKIN M B. An introduction to
compressive sampling [ J]. IEEE Signal Processing
Magazine, 2008, 25(2): 21-30.

[16] JI H, LIU C Q, SHEN Z W, et al. Robust video
denoising using low rank matrix completion [ CJ//
International Conference on Computer Vision and
Pattern Recognition. San Francisco: TEEE., 2010
1791-1798.

[17] KOMODAKIS N.
optimization [ C ]//

Image completion using global

International ~Conference on

Computer Vision &. Pattern Recognition. New York:
TEEE, 2006 442-452.

[18] RASMUSSEN C, KORAH T. Spatiotemporal in
painting for recovering texture maps of partially

facades [ C J//
Conference on Image Processing.
TEEE, 2005: III-125-8.

[19] ZHANG X, SUN F C, LIU G C, et al. Fast low-rank
subspace segmentation [ J . IEEE Transactions on
Knowledge &. Data Engineering, 2014, 26 (5);
1293-1297.

[20] LIU G C, LIN Z C, YU Y. Robust subspace

occluded  building International

Genova, Italy:

segmentation by low-rank representation [ C J//
Proceedings of the International Conference on Machine
Learning. Haifa, Israel: IEEE, 2010: 663-670.

[21] LEI C, GENG Y, CHEN Z Y, et al. Web services
QoS prediction via matrix completion with structural
noise[ J]. Journal on Communications, 2015, 30(1).
321-326.

[22] CANDeS E J, RECHT B. Exact matrix completion via
convex optimization[ J ]. Foundations of Computational
Mathematics, 2009, 9(6): 717-772.

[23] SHAMIR O, SHALEV-SHWARTZ S.

completion with the trace norm: Learning, bounding,

Matrix

and transducingl M]. The Journal of Machine Learning
Research, 2014, 15(1). 3401-3423.

[24] LIU G, LI P. Low-rank matrix completion in the
presence of high coherence[ J]. IEEE Transactions on
Signal Processing, 2016, 64(21): 5623-5633.

[25] JAIN P, DHILLON I S. Provable inductive matrix
completion[ ] ]. EPrint, 2013 arXiv:1306. 0626.

[26] XU M, JIN R, ZHOU Z H. Speedup matrix
completion with side information: Application to multi-
label learning [ C]// Annual Conference on Neural
Information Processing Systems. lLake Tahoe, USA:
TIEEE, 2013: 2301-2309.

[27] CHIANG K Y, HSIEH C J, DHILLON I S. Matrix
completion with noisy side information[ C]// Annual
Conference on Neural Information Processing Systems.
Montreal, Canada: IEEE, 2015. 3429-3437.

[28] YANG E, RAVIKUMAR P. Dirty statistical models
[C]// Annual Conference on Neural Information
Processing Systems. Lake Tahoe, USA: IEEE, 2013:
611-619.

[29] TSENG P. Convergence of a block coordinate descent
method for nondifferentiable minimization[ ]J]. Journal
of Optimization Theory & Applications, 2001, 109
(3): 475-494.

[30] HARPER F M, KONSTAN J A. The Movielens
datasets; History and context[]J]. ACM Transactions
on Interactive Intelligent Systems, 2015, 5(4): 1-19



