F43% F12H I Vol. 43 No, 12
2016 4E 12 H Computer Science Dec 2016
# A Tri-training EZBREFRELBIOHA

KR
(EERFHEVREEARER LiE 201203)

B OE MAAXRSYHAR BELAAILTE, ARG AMAREAATHXAHRAM, AT —HETLTX
¥ WS JER TSEL, 45 R4 SVD AT A A E ¥ E 38 K69 LT X424, A A Tri-training 48 &9 %
AAERE BRI ERES B E BEF % (& Cotraining) #a3t, K F kB & B 4F 9 R, Tri-train-
ing EERBENFTRLIANE SHREMY, AFZFGTY A, # Tritraining ER WS R RUETETFAPLE
HEEBAAFCRFEON L kP EmF TN TEE S BREY AWH X, AL FEHBE MovieLens Lt /7 54E,
KRTEFGERHUR,

KR BHF AL MBS T, Tri-training
hEESHEE TP181 XHRFRIAEE A DOI 10. 11896/j. issn. 1002-137X, 2016, 12, 019

Utilizing Tri-training Algorithm to Solve Cold Start Problem in Recommender System

ZHANG Xu-chen
(School of Computer Science, Fudan University, Shanghai 201203, China)

Abstract With the development of social network, recommender system is becoming more and more important, Cold
start is one of the most important problems in recommender system. A context-based semi-supervised learning frame-
work TSEL was designed. We expanded matrix factorization model SVD to support more kinds of context information,
and used Tri-training framework to train individual models. Compared with other methods which solve cold start prob-
lems in recommender system (e. g. Co-training) , our algorithm has better performance. Tri-training framework can in-
corporate more recommender models and has good expansibility. We expanded Tri-training framework, and proposed a
user activeness-based unlabeled teaching set generating algorithm. We proposed more kinds of models which expand the

matrix factorization. We evaluated our algorithm on real world dataset,i. e. Moviel.ens,and got better performance.
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TSEL, 0. 8961 0. 8670 0. 8811 0. 8612 0. 8903 0.9211 0. 9399 0.9723 0. 9801 0.9815 0.9978
TSEL,, 0. 8978 0. 8699 0. 8834 0. 8601 0. 8974 0. 9225 0.9353 0. 9756 0. 9821 0. 9843 0. 9997

A RMSE Bin} Bin? Bin} Bin! Bin® Bin Bin/ Bin® Bin{ Bin/°
FactMF 0. 9300 0. 9071 0. 9099 0. 9300 0. 9824 1. 0344 1. 0709 1. 1066 1.1375 1.1531 1.1983
Context, 0. 9180 0. 8871 0. 9023 0.9177 0. 9607 0. 9980 1.0316 1. 0649 1.1017 1.1171 1. 1485
Context, 0.9133 0. 8845 0. 8935 0.9120 0. 9557 0. 9921 1. 0246 1. 0559 1. 0989 1.1121 1. 1435

Ensemble, 0. 9083 0. 8801 0. 8924 0. 9022 0. 9535 0. 9901 1.0121 1. 0498 1. 0734 1.1012 1. 1399
Ensemble, 0. 9077 0. 8814 0. 8946 0. 9002 0.9514 0. 9856 1. 0007 1. 0454 1. 0698 1. 1011 1.1388
CSEL, . 0. 9061 0. 8821 0. 8990 0.9184 0. 9383 0.9572 1. 0066 1.0166 1.0357 1. 0661 1. 0868
CSEL, 0. 8966 0. 8741 0. 8907 0.9168 0. 9235 0. 9561 1. 0008 1. 0237 1. 0454 1. 0592 1.0768
CSEL,, 0. 9020 0. 8781 0. 8920 0.9151 0.9243 0. 9537 1. 0076 1. 0370 1. 0470 1. 0654 1. 0800
TSEL, 0. 8993 0. 8801 0. 8896 0. 8913 0. 9411 0.9731 0. 9893 1. 0334 1. 0502 1. 0598 1. 708
TSEL, 0. 8961 0. 8756 0. 8845 0. 8911 0. 9389 0. 9701 0. 9891 1. 0257 1. 0479 1.0514 1. 0621
TSEL,, 0. 8978 0. 8771 0. 8831 0. 8925 0. 9377 0.9716 0. 9899 1. 0278 1. 0499 1. 0678 1. 0688
6.3 LIBSHR FIERCRET , SRR T A Bk S R A B, A 3G Ml

FHH LT AR N EEEERIWFRET
SRS ET BT SOER SRS AR AESE
R AR M 2 5 W B IR SR BRI 5 B X B R R LA
BB EREHITHMN.

(ODEFLETXWER, RIAHTMAEEN LTI
FRE AR EBEE . KEMAY&RETXEER b
S5/ ETXER bue » T b HRBBR LS, HRIBRE
B, BOBIRE— R A X R Yy B R » T ) — o g
R —F R B R — Bl F—H 508 - 2 yOn R g2
TRXE—ZHY

#3 ETELTFXHEBEEERELREREREEEMALT

Xf5 B 1% RMSE T[%)
A D, D, D,’ D,’
1) utby+b+al p, (FactMF) 0.931 0.930 0.926 0,859
2 D+(q+b,+be+b)T ¢ p,(hy) 0,921 0,922 0,917 0.848
2 b
3) T. g€ genres(d "% 0.914 0.916 0.910 0.841
Dtal - (ot | genres(i) | Y (hy)
T S > <')b“g
o DFa o e BT 0.912 0.913 0.909 0,847

(Context,)

Hxtth B, Z E T XERAREER T — € WERE
F. BFATBEE EHEAZIHR 2. 0%, 1. 8%,1.8%,
1. 3%, 5 4h, context-1 I (X (2)) 5 context-2 BRI (K (3))
ARG BRRA MG F » BT LAARTE ML 5 Xt 1% (FactME) i# 47
Xt

(OBRER. EREEHITRSGEERN TR E
(M, , M) 85 20 1 FF 5| (Ensemble, » Ensemble, ) , 158
8 F FactMF, HAAMNEEBRFENE, BAEAERETEL—
Bt 23 FAE—BEAY, BT LI N Ak B g R hmE—2,
ST RAFEREA TR . X — R T R REH .

GV ERAFCHAESREE, ACERH THARFERY
ERRIMEEFE SRR, ALRP ETHEERENER

5L E RSB TR AR U 45 F P it ) T BB 7R A PR AT B 4
. BN R EERETRER, N TRUEL2ERE L
BIREATE 3 A EAERIGEP A - Y S8 (EEEE
ERAFPB-RIERY S, RRBEE L E BRI P T
R T RARCEE, B RZ AW, W% R
AR AR —ERR A, 7T LR N BT KR iC B
B, VLA R B ES H MR # A SRS e 8 T
BEREE.

@REEE AR, SHFERBIRERASE, E—f
SEERENFTFRNFTESY (o< t <HEHIEARFERE
WERE SR G FIIGEM LA . B KREK, 8% :50.8
XA BAEE B M EENR R, 75 2 VHREL®
¥ by ko T Ry TR 22 B4R K MRS S A BUR B G RTRUR
BALEHEB . REAEE—NBE o EERERS,. T
BEETHRABFEARETHRRENEEFE, HEE
Hi e B AR iC A, S B{E N ¢ B, R 3 AR TN S48
ERRTF AR, FHERE CHIEWEETNZEN
4 , B 3 ME R [B] 2= B (diversity)

Diversity(hy he yhs stu,i) =

[y (s ) —hg Qs ) | | By Qs 1) —hs Cus ) |+ | Ay (s 1) —hs (us 1) |
3

(12

FEE SCIRAYHAT SRR A MR X, R ZRA
2, X BPH ¢ MK 2005,

B SH h FEWER R EREEM, EEECR R
FHEG RO B R I b B ME RN TR AR b
PEEEEEEE N R, A AR EEREAT KB N H§.
FHBERGHR/N T MEERSBOR SHMRBARE
W, ASCRIY T A ih - MERIYIGREE K/ 20 08T , Bl
BERFRBR. M—BEXK T2IFECRIRCEEHA
HEwtE , AT 8 R TR, A AR B LB
IR TR R BRI K. Ti— &8/ T K

+ 113 »



KN T 2 BN GRA Bt R B 245, 3 H AR Bt 20069
GHEFFHRE. HHN 5EREETBRYEE R,
TSEL BE:MI SR B EE LK .

MR 2 S 4T . 3 AMERINT R A AR R T 2= R 2
LB RES T . BRI 2R AR AR AL ) YU
., TR B IS AR T 2l a3 AR BT VH #E 22 S R T 4 SR 380 2R
BT, X 5HERF THERTES RS EREEHITERN
SRR RARFAEEE FRAERY.

230 3 Fh AR A B BT AL R A B AE R B YRR S
BRI 6] 25 F % He A% 4 BT CBERY A By 22 Rk UK 3
AMERISH A RABEA Diversity B {E, BLHEA Q2 RAE
WX A2, HETH,3 MERENER W ZRHE—BE
0.4~0.5 Z 8], T ¥4 B LL AT e, ZFHREE 0.1
Ef. BN ERREEFHENERLT . RBEFE RN 3
AR R H T /B8, B R ALK 2 B (diversity) 5
# UDEED™, s & 22 i A S8 & AR R M AR Y

# 4 ARBERYFS TR EEAEES by, hy o by 7E2 WUE AT

Al S5 YRR ] 2 R it

R Dy D, D’ Dy’
FELH  0.43 0.4 0.4 0.44
FE1E 013 011 010 012
Fk2H  0.45 0.5 0.5 0.51
¥#2E 016 01l 013 0.1
Fk3H  0.51 0.56 0.5  0.54
¥#%3% 013 014 012 012

BWIF ASUHEMAEEE T ERBREERENS BT

B, B, A TRSEREEREI B MR SRR
HOARB T —MET LT CRERFRER, 2K, 7T
T —A~2F W Tri-training 2 M HESE , & BEMSAR i s Fi] F 508
PRRFIEHES, TREREW, A LB EREBRERERA
SVEBFRSR SR ENE A T B EWERT.

A REERAEERE T, A FE T E SN
BRI RES A NEDS HRESNRRR BT
BN BRPNERRZERE. ST RITHRATERN
WA AT AR BIE S o . BJE, AT DAY B AE 4R LASE BF
LA AR (40 Co-forest) ,

2 % X W
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