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Using Social Trust Relationship and Helpfullness Ratings for Recommendation Based on Matrix Factorization
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Abstract So far, cold-start and data sparsity issues have still been two challenges in recommender systems. Most of tra-

ditional recommender systems based on the matrix factorization model often assumed that users are isolated and the re-

lationships among users are ignored, this results in the decrease in the recommendation effects. Thus, a novel approach

incorporating social trust relationship and helpfulness ratings was proposed. Based on the probabilistic matrix factoriza-

tion, approach combined the social trust relationships among users with helpfulness ratings was proposed,and the alter-

nating least squares was employed to train model parameters, The experiment results on Epinions and Ciao data set sug-

gested that the proposed approach was superior to other advanced approaches in accuracy and reliability, especially while

the cold-start issues were involved in.
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R, 18 IO A & E B BB P RIS AR E .
McAuley JU2 1 Yang B4 A58 R P iFMER, FIB &
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et P IR 2 B AR P S A P R LB, X
M EEET AWTEUR 8 F PP, IR —AF PR R
GeH B9 B AT, MR ST IERAB A 68  , B
SHHHEAT HERE .

BEXHRON B A, R RLTIA— LR P B
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PrEERE HER » =N Ji 2 [ R R RAERE T&R <
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FR1 HEFEESETHEE o, AHFARXOARX@OHEHS
RER b, MAEHKER b, st E—H P EYBLE P
IR B MRIE R U, V; il w m &R,
H] 2 FEFEAPS WP ER R AFPA RETMERE H, 1 E
EBX1EX 2 #3E Type] Helpfulness 1 Type-II Helpful-
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MRIESE X 3 E Py
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end for
end for
BT 3 FBTERIERE S WS B W MA AP HSIEE R
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2 X!
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%45 BFFERHLERRV;
BWAE HARADIHIZTY,

SHLT EH s
HWe.8 BH wAR.

4 EBREREIH

4.1 HENNXRSNGE

<33R Pl T Epinions 1 Ciao BB #ATRAF , 3X B
EERET AT E RIEHES AP S Z R 8EE
KRR XA PR R . SRR IR
{8H 1~5 2 [8] BB 30, 53 BORR B 2m P Xt S0 B ) PR A
B B— AP RP—MEEIR. M FRBBARREATTHEYE,
BRI B EAMRA B P (OF 5 A B A RS FL
(OF OMMH. FBEMHEFERIE 1B,

#1 FELEEH

p.&E TX S Epinions Ciao

Hp%ke 4362 4694

FHEHE 5633 6036
Fo%E 131701 120982
FHBE 0. 00536 0. 00427

HekA¥E 3168 20271
HEXAHE 0. 00016 0. 00092
HR &¥%8 864958 1124638
Typel LR % B 64231 159384
Typell HLR. % H 800727 965254
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K 10%,20% , 40 % AE R I .

HRERER BNREREHRFTRBLESHR
. ASCRAEVESTRRAER BRI, 35 1R1R 2 (RMSE) #1
MR E (MAD R IES R F L RRITHER. RE
EEAMAPTEES G D ELWS R WIFR T, ERIKE
T EERBW D ry . FWPFS5 K BRIF 5 1H B RMSE,
MAE #it8aT .
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QL

LRSS E L P TREMEFTERRN W SE
Ry AP w 8T vi MBIV, ry HTRIES.
4.2 KBERLEE

i T RAUESCH BT IR B 1) 1 88 , 42 3CHF DualSocTrust B
p: 5 PMF 8 3% (Probabilistic Matrix Factorization, PMF)
DualRec 8 3183 (Toward Dual Roles of Users in Recommen-
der Systems, DualRec) 1 SocRec & 3£ (Social Recommen-
dation Using Probabilistic Matrix Factorization, SocRec) 7E
Epinions fl Ciao 30384 | #47 lL . PMF {\{UE TFTE40%
B H P Z BB X RN R A P2 XRE
&R DualRec £ P B S HEERNER LXEA P/
B RIRAE BN E S, BRI BA RSAHH P WER
%132 ; SocRec ZE WA R ERM BB T H A Z R R &%
AR BREMETHRERM IR NEAE.

BERANLREF,a=0. 01,=0. 001, 4=0. 01, IF M4k
SERE 7 =0. 1,A=1 FEH B AESR N 10, LREHIHT
GRMNE 2.3& 3 FFl. Hhk 2 RARIFIE 552 RMSE,
3 RHMIENERE MAE,

# 2 RMSE{ERFRIEIRILER

Traini DualSoc

pER o y,  PMF SocRec  DualRec o
10 1.2472 1. 1707 1. 1462 1. 1165

. 20 1. 1962 1.1331 1.1182 1, 1023

Epinions

40 1. 1567 1. 1033 1. 0935 1. 0877

80 1.1392 1, 0867 1. 0784 1. 0631

10 1.1957 1. 1458 1. 1195 1, 0793

Ciso 20 1. 1464 1. 1098 1. 0925 1. 0658
40 1. 1049 1, 0839 1. 0678 1. 0515

80 1.0773 1. 0675 1, 0531 1, 0281

# 3 MAEENTURIAHER

Traini; DualSoc

HER Size/ ;og PMF SocRec DualRec Trust
10 0.9431 0.9162 0. 9017 0. 8752

. 20 0.9176 0. 8915 0. 8832 0. 8667

Epinions

40 0. 8933 0. 8706 0. 8644 0. 8587

80 0. 8831 0, 8618 0. 8564 0. 8483

10 0. 9346 0. 9047 0. 8858 0, 8571

Ciao 20 0. 8967 0. 8757 0. 8641 0. 8464
40 0, 8671 0. 8525 0. 8446 0. 8351

80 0. 8536 0. 8384 0. 8295 0. 8211

Ptk 2.3 3, TLUE VI RBR R BUR KBRS
BLBL 1026, 20%, 40%, 80% Ky 1§ BL T, 4 3L 42 i & Dual-

SocTrustfy MEA {& 5 RMSE {8 t 3 A 7 B 9 MAE i 5
RMSE {HARE /I, IR s PEE R . B tiR 2.8 3,
D GRBHE FEARRT L B2 B BT, DualSocTrust 5 HAh 3 A &
H L, H%F PMF 42 5 8 B B K, SocRec H K, DualRec B
/N, tHetngt st Epinions 3038 88 , RMSE £E 4 PF I 48 #5 B , 1€
YN BBOE £ MAE N 10% B, DualSocTrust 4% F PMF, So-
cRec,DualRec 23 B4 8 T 10. 50%,4. 66%,2.62% . Z B LA
S HBXFRX B, & H 9 PMF (U A P B V4548 B s
FBHE, SFRXFRAAPENRR, BT AP 2R E
HIB WA ; SocRec ZEIF /M ERE RO EERE EREE T AP Z BIB{E4E
XR.BEAEZERA A RERYX R R EEE, X R
ot S R BT I B PR P R A £ B R LA P R B
P EEEEDBEEAER FERrONEAREERERT
WIER P EHE % R s DualRec B FH P 0A B MR- BT
RUMNEACEKEEN, HRNZBTHFZAMERE
fE3£ % s DualSocTrust BE% 8 T B R EELR, XBS
TRPFNEAGRSHBEGEXR, XFHFENEEERE
FIFHIS R P Z A AEERR.

HTRBEBIEEBHAE L T DualSocTrust 4% i %
SEME, 41X Epinions 3484, H B S E R 10%,20%
140 %R, LI EE B AE 2.8 3 fin, P 2 BIERiEs R
2 RMSE, A 3 fyiFillig4r 2 MAE, WEHATLAE &, 26
GBS THE ST, DualSocTrust # 8 i M4} 2
BERB/N  SocRec MBIFHE BEAI ST T PMF iR/, #5d
XHBERFUE S, MR FIEXRNHEP RN S0 %
BRBZMEEERTN T ERNEEEERARNRE, X5
CER(5,12, 15178 RS th BARRF ) .

126y 5 PMF .
) 3 e
122} |-©- DualSocTrust
12
Zus
& 116
114
112
ug

108527
40

20
Data Szie/%

2 Epinions &4 T RMSE /& A ENITEFr 0055 1

098} | -0 SocRee
0941 | -9 DuslRec

083 L=

@ 092

20
Data Szie /%

3 Epinions $##5% T MAE fE 3R &R

H TR RIAL B JE 30 R ) R BLE O, S 304t %t
10%4,20%,40%,80% M VI Zr48, ZE B VISR PREHLIEF
SYHBI P A R X B B AMEB N, BB E A 2>
BEREEXRREMASOERETINER. TRGEHER
W 4.8 5 Frvl. Hpk 4 RAMIFRIERE RMSE, % 5
KRR R MAE,
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#F4 WBIA RMSE RN ERIIEIRAISE R

HEN 22'/“;03 PMF  SocRec  DualRec D;iss‘t’c
10 1. 2849 1. 1973 1.1713 1. 1342

Epinions 20 1. 2367 1. 1605 1. 1401 1. 1161
40 1. 2036 1. 1335 1. 1145 1. 1039

80 1.1891 1.1171 1. 1034 1. 0808

10 1, 2331 1. 1713 1. 1421 1. 0972

Ciao 20 1. 1849 1. 1363 1. 1132 1. 0795
40 1, 1421 1. 1131 1. 0888 1. 0657

80 1. 1235 1. 0976 1. 0761 1. 0445

£5 WRESAS MAE (R ERIFEIRNE S

Traini DualSoc

HiE R Size/ ;ﬂg PMF SocRec DualRec Trust
10 0. 9764 0. 9386 0. 9237 0. 8921

Epinions 20 0. 9549 0. 9155 0, 9042 0. 9001
40 0. 9379 0. 8953 0, 8328 0. 8753

80 0. 9265 0. 8879 0. 8774 0. 8669

10 0.9676 0. 9269 0. 9072 0. 8732

Gizo 20 0. 9331 0. 8993 0. 8829 0. 8591
40 0. 9099 0. 8764 0. 8625 0. 8514

80 0. 8949 0. 8635 0. 8497 0. 8388

EAWEER 4.8 5 A, XS HBIEENHAEETE R
10%6,20% ,40% B}, ZE 1 E I EMAE T REVLBER 5%
FHI B P4, TT & B PMF T BEIE & K, SocRec 1 Dual-
Rec 122 R %, DualSocTrust T [ 18 BE B /. L infE Epi-
nions$ BT, VI BIEE KR 10% 8T, RMSE £ 5 iF 8
#%,PMF F B% 2. 93%, SocRec T f& 2. 22%, DualRec F f&
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