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Abstract

Context and social network information is very valuable for building accurate recommendation
system. However, traditional recommendation systems could not combine different types of such
information effectively to further improve the quality of recommendation. Therefore, we propose
the context-aware recommendation algorithm based on social network SCRA (Social Network
Based Context-Aware Recommendation Algorithm). For different types of context, we partition the
rating matrix of initial user item by introducing random decision tree. In the leaf node of the tree,
matrix factorization is used. Besides, we incorporate social network information by introducing
Pearson Correlation Coefficient which contains context information to measure the similarity of
users. To predict the rating of users for an item, we solve the objective function. Real datasets
based experiments show that SCRA is better than the traditional recommendation algorithm in
terms of precision.
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Figure 1. Context-aware recommendation; (a) User-item-rating
matrix; (b) Context-aware user-item-rating matrix; (c) Social
network
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Figure 2. Random decision trees (one tree)

B 2. BEHLRE (B

R =(Up) vy ®)
BJE, G T AR 1T A= B A ¢ () L PF- 45«

5 _ ZiT:i lii

Ao ©®)

MG AFRFEMEZ AT, HRIAR ETEE, ERA A ELEOR R SO HE
%o%%,kﬁ£%7m%w¢$iﬁﬁwmwxFi%?ﬁ@%i¢?ﬁk%%%ﬁﬁﬁ%,Mﬁﬁ
KPR TR R

3.3. ETHZMERBGHEZE

3.3.1. AFHENEITHE
BRI AW E WA R T4 H P Rt m B E R, (B R 2 BOA B4 A 400 R B)AE B JETT
FIH A WA N5 B, EEABRAIRNIR I WS FE 20 P 2 B W T ARBEE . A T X
el i, SN TN IENLIT. EILSA R, P eTRe A A TR, BRI RTReRE P A
HARFEAIRIWLT, A REAE SRR WE . Kk, e Smar B R X BrE R RSB e H
B R TR R I 2R, 25 RERI P AR RN IR A 2 AR AT R ARABLRE 51 N TE AT
ay. ¥ s(if)y; u" @

j=1feF;

Hort o REFEFIAE A EML ORI &, S (3,F) R U RMR I AF AU ¢ 227 17 SE0F 20 0 D 2 AR AUE
AR L BEAS Ay Bk BE T 22 AP I H . U, MU AR B R A, RA3 R U U 1
IR IFARA—H
MAR 7 FRATATULES], —MBEA A (S B0 e 5 AN K Z R, X
AT DUARAE ARATT 0 5 SRV 2315 B0k B 2 (R P R AR HEAT 1 PP 43 I E A 2. o ZE I AL BE T B 07V
o, B RFBRAE R R E(PCC) [11] A% UE BHAEAR 2 15 0L T B e 75 (bt v & 225 (R AFHRARE ) B hn A o X1 L
FEARSCH, R PCC TS U AT A U ¢ 2 TR AR AL -
R, -RJ(R,,-R,
s(if)= o BN ) ®)

> (Rj,V—R_,-)Z-\]VZ (Reo—R,)

vev ()NV(f) (HNv(f)




e am A
IJ/Jf\?(ﬂli TG_

Fobt, V() (F) B3R U AU, #9E T E %, R, AR, ABERA P U, FIU 004
332, BF LM RIS

PCC /M 24502 % HE BT LR 1 £k A0 90 H 4 AR BV (140, 76 1% Likert scale H1f
4 85 5), 153 —LEBkG I H I8 248 TARPE S (B0, fEFLAE Likert scale H119 2 8 3). A1, XA
R B R R T VPR, R BRI b R SCfE B, TR S0 53— SR L o AR A £
[EHER . T B3R AP AU TS ORI, 4R T — RN | F SCA B 0 SR AR 35 R B

Sc(jyf): Z Wv(Rj,v _R_j)(Rf,v_R_f)/[\/vvz WV(RJ,V _R_j)z\/vaz WV(Rfv"_R_f)Z] (9)

vev (j)nv(f) v(Hnv(f) (nv(f)

c K ETXER, BHV, FBE w, 8T
N (pec, )
W, = (10)
ZV’ev(j)ﬂV(f) N (pCCV’ )
ForpH— BRI N () PRE 45 € IO EVE B E[0,1] W, pee, o AT U I E v, 93P Ry, AT U X O3
BV, BV R, IR BERBRAR R R B BOX LK) PCC @ AN M7 5K K b R SOf5 B R

(x-%)(%,-7)
pCCV _ X €G;,Y; C; (11)
PR IR

RKH, X ZoR AU IE Y, BVED Ry, AR N SCRESER], Y R U I E Y,
73 Ry XL BRSO & sEfl. XY 3 ER X, Y PP EUE . X, Y SE0E 3.1 e U B TR SUE
B BAR, SBCE (w, ) B R FAR R AR B S i T R PR DRI A
GELNE RS = PN

3.3.3. H¥reRHBYERL
AT ST B R SCIRARBAEE S, (J,F) TS BIBR B 7E[0,1]. 25 FKs B B B AR AL . FIFH A 30 8 A
10, AR 4 HN:

Y] T _ )
L, =arg munz“z‘JjK(Rf,Lk -(ug)) vifk) +a;f§; s.(iF)|u; U, [} +/1(
J=lTer;

UV j=lk=l

2

) @

2
+
E

u;

M

AT BAR TSR T kAR, B RAT USRIV,

Up < U, +78L2 (13)
’ ' U
Ve, Ve 4y (14)

ik
For y NS5, BEARUOHON TS5 ORI 2378 S0 A5 R 03040 I Bh i€ o
4. SKEREREIFMN
4.1, WP

411 ZBBIEE
ST E R EE, AT R ATRE 2 FAER G B O A, B



BRI (N — BRI ), DR ZIH MR . AR #A — AN R g . 25
AR P xS I H , AT OB AR NS “wish” [IARZEFRIBAR A DS . X BAFLE 1A AS 284575
FURT LA BE AR e R A A e VPRI . £ 1 BOR T 2RSSRl I BHIRA R
PERILESy, BD “wish” AHECNIES .

BAVER EIEHR LA E MBS AR EEESE LI XER, HASAHZER, Fite
R IE A FH R AR SCHRE H PR 8 T 4128 IR 28 1) B R SRR HERR 5095« BEATLIE L 80% 1 V43 SR I SR AR A
FHRIH R T 20% VT 75 >Rl 2 i PR g

4.1.2. SEHxtEE

FRATPT SR, DA R RGIEANRER G S & L SUE B AE M 4405 ok G R BRI . £E
A, fex SCRA MBLA bR SOBIHETESE, AR 0, BT P s P R e RS it
1T

RPMF 2 BEHL 7> SRR 7 i A TRIAR & — PR F AL 20 FU BRS04 M A 38 1 _E 7 SO [R] e JE AR
o BRI, EREA ML TSP BRI R — S e b SRJA, ARG R RN R
I RRTRIN V53 o 2G5 AN PR L BT 45 bR A e 28 (R . VP2 R i B2 Y 10 B500 th P
B 7HRT WIS, EMASHR M EEMLL, e A EERAR: 1) RPMF @AM E T 30E
AR REIE AR AL R SE R, MASCHEH ) SCRA BRALEE | R 30fE 8 2) RPMF £EH )
TG N R R 0, TUASSCHR ) SCRA (X AER IO 745 s B R R 0 il e 53— DA 2
AAET RPMF R AT AL S I 2845 2.

SoReg F& Al T AL AT 445 S A HERAAR Y o 7 BLA, (10 RE B 7 AR AR O B At N T — MR AZ IR
I EA P AIAR R 1) ST PR K NI, € BRI R R O SAEATF A O ST 2B 2 TR ) 22 575
2) TR D0 DU PR A P e e R RS2 47 A i 2 TR (R 22 5 o SESR R, BATT R BB SO Bk
AR DAy B 1) 2 A R A2 5K

ST H B R 8 SR e R BITEAE A P VR i B F AR B H A A AR T H AR, AR
RESRIZ LA H PF73 FIAIAL T 25 (B R T PP 73

ST R R IR A & 7 — AUNE AR AT AR BLPP A5 ) S5l 48 P ROV 20 SR T PP 2

BT HARE T UBEHER, o TEEA LT UE MRS, Rl s K ETXER: 1) —
Ry s, BRI PAE LR 9 0F o) s 2) — b ags—R, BRI E 2 U0 vEors 3) M F
S FARITH h “wish” FR8CE (DO ZOREHE A 20 4) WA 1P ME: 5) HARIUH 172K,

4.1.3. VN iEHR
A 177 MR 22 (RMSE) K [ B A LB 2 Rt S0V E RO EERE, Bl FRE e

Table 1. Statistics of the Douban dataset
i 1. BBRESITER

PFEL ZiVAE EE
St 812,037 8598 169,982
HL5E 1,336,484 5227 48,381
Y 1,387,216 23,822 185,574
2 3,535,737 25,560 403,937




e am A
IJ/Jf\?(ﬂli =¥

1y 2
RMSE =, |3 (R, ~R)) (15)
r=1
Hp N RTiE%, R OZNIHKESELy, RUGEHBETNIES . AL EE K. mTprfss
o7 ZHARMC(RD 95% EE X IH]), N T REAIRHEL, WA BERZEMMEL . MR AXBRRAL S t

K (p f<0.001), FrA AHRMNAL KA E W BRI GiHE L.

4.2. SR

5 SRR 4R RS 18 SCRA T 2 ANSHON AT BERIFANT . 280 52 IGIE,  FAT¥0E IE L%
BA=01. X3 BN AR ERARTE®RDN, B8, BREENT KRN, S o MR EENE
REFIFEN, b o #5HIEH 2 DA W E B G EE T . ARSI, BUERIE AR YR AR R
—NERE AR IR AR L 1 10 A 200 Bl AR S RIS 2RO AT 2 AN [R5 20 i
PRV RENT . FEREY o HEK, RMSE B4/, 2o SIAR AMImFEN (4 0.01), RMSE fEfk
FEARX PR (A ORI R) . HLfG i 45ie, HAZME (5 BT LLA I e iy i, JFH o =0.01 241G
IR S, XA S AT DAAR S RT3 A 7 000 3P0 R R A S R 2% A5 2

o3RG S BE A V20 TN I B P B0 SR SRR (R 1] 4 3R /DB (1 iR SRR (R 2 B2 3) AT A
KO R R . XANERFEFEY] T SER T R 2 BN P A — N S EVERI N . fERE TR
Mt BATBOEATIVAR PSR AR 3.

BRI R SUE SRR . B S ) G BN — e . IR BOEM B RN 1,
LAERFRRM R RAT — R B SUE BRI . R BN = 4, WTAT KR S0 S AR TR
Hi5 5 AT AR Y, B H) B SUE BRI, SRR RERUBLF (AU AR AY RMSE). [RIFRIERD 1, — D71,
ERSE B AT UMK IR e R, S i, PR LR SUE RO 4.1.2 1) R ARG R .

e, NIRRT SCRA ML B IHER SIEIAT X o AR 2R, 75 28 JaffiE P> EHE
S4B BRTE SIS 28 AN T R AR R AR K. SEERREE N 10, 2RJ5 %8 RMSE £E A4
[Fi 248 P2 7Y B SOl R AR A (UL 1% 6) . AEIL RMSE B A B il SC 1) s 48 FE p g i osisb, ot ks, 8
KRR SEE 22 RS v (O HERA S o SR, A 4EPER NS 10(— L8150 T E 208 8) /i, A7 B (14 A2
TR ALE ., TR AR, X3RRI A AR (78 S St 4R ) R 2 D B il SOt 2 g 1

0.58 -

—©— Bookdata

056 —&— Movie data

—<— Music data

0.54
[ue] 052
wm
=
o
05
& S|
e RIS - ot s
0.46
044 ‘ , ‘ ‘
1 0.1 0.01 0.001 0.0001 0.00001

a

Figure 3. Impact of parameter a; Experimental parameters (1 = 0.1, a = 0.01, latent factor di-
mensionality = 10, iterations = 20)
El 3. 28 aENE; WS (1=0.1, «=001, RIEXEELER 10, ERXEA 20)



k|

XN
=

Pl

—6— Book data
0.51 —B— Movie data
—>— Music data
05
o]
%)
= 049
[a's
S S = ©
0.48 0
0.47 \
= = = £]
0.46 ! :
1 2 3 4 5 6

Number of decision trees

Figure 4. Impact of number of decision trees (1 = 0.1, « = 0.01, latent factor dimensionality = 10,
iterations = 20)
4. RERWBENEM(L =01, «=001, RIBEXEELER 10, FRXEA 20)

075
L —O— Book data

0.7 —H&— Movie data

—>& Music data

0.65 [

0.6 |

RMSE

055
Q
05
Ny

0.45

w
P

1 2

Tree height

Figure 5. Impact of quantity of contextual information (2 = 0.1, & = 0.01, latent factor dimensionality =
10, iterations = 20)
B 5 FTYEEEMEMA=0.1, «=001, BRIEXERLENR 10, ERXEN 20)

E NI RISEIR T, 4378 E SCRA, SoReg Ml RPMF F&iE S i) & f4E 5 S ml LU RMSE #a T2 e HAK
(il FHEL(RI[8, 101) . BRI, 4n ] 7 P 5 FT A B 10 B 4 A A ASE A 3k AR UK 80y — I SE (BRI [20, 30]),
DRI Ayl s R AR IR B 2 SR B s O R, (HEADAS B 2 B RMSE.

— H2HfE ok, el Lo A B AR, R, R SR A AN S R R 25 A (R A
BRI M RE(E 2).

BEE TR R, R, AR RT, SCRA #E L THHERLERH. frgtT
ORI AR PO ASE 25 0 2 ) N A 3 ) 5 1 00 RIS T FE P R P [ e R AR, X AR B T R R R TE
W RGTUR R . LI RFEFES, FAE B SUE BRI N 415 B v L s s ]
A H A s B SL(ED . SoReg Al RPMF) B W i K E 37 5 /. SoReg Lt RPMF 14 BEAH & 146 B
T A FRE A AE R 284 T B i HERE R G TR A (R DA SRR SR ERIX ). BARE, TR
SIS, M RMSE fIFE, AHMHIPE S T 13%~25%.



e I A
J/Jf#\?(ﬂli <

e
=

Table 2. Performance comparison on the Douban dataset
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SCRA 0.4537 0.4783 0.4856 0.4691
SoReg 0.4943 0.6413 0.5291 0.5449
RPMF 0.5101 0.6631 0.5308 0.5680
Item-based CF 1.2830 1.0541 1.4417 1.2596
User-based CF 1.6533 1.4445 1.6887 1.5955
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Figure 6. Impact of latent factor dimensionality (iterations = 10)
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