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Hybrid Collaborative Filtering Recommendation Algorithm Based on Friendships and Tag
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Abstract The recommendation preference of a recommendation system was greatly affected by data sparseness. In or-
der to solve this problem,a hybird collaborative filtering recommendation algorithm based on social network and tag in-
formation was proposed in this paper. The topology similarity characteristics among user nodes can be incorporated in
the prediction of links in social network,and a circle of friends can exhibit a user’s interests. Thus, network resource al-
location algorithm is firstly utilized to extract social network structure information. Then, the tag information is reso-
nably extracted with the help of TF-IDF method. Finally, the recommendation is made by linearly combining both the

social network structure information and the tag information. The experiment results on Last. fm and Delicious dataset

suggest that the advocated alogrithm is superior to other advanced approaches in both accuracy and reliability.
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BT , o M8 5 2% P 4 7 Y ) 4% 9% IR 43 B BB B (Resource
Allocation, RA) Fi F#L 32 P 4% 25 #4315 B M FHE R B, #E T
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EEERANBIBER Last, fm HIBEE N Delicious %
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W¥ . Delicious B4 K B T Delicious. com ZELZ M T H%&
W, B P AT DA 25 ) B B 4 E AT AR TR , B PRI AT LU E R
M. HTEXRMEETEERERTHE, LRk
FRATBARE R LI #8413 Last. fm $3R4E , EREG—H
FEZELUE 20 ¥, A8 — 8 WA 20 MU 40
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BEHLIEEL 80 Y6 BOBEREVENVISRE, BT &9 20 % 4E Ml
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FE R RB LN, ERBERRA P REHEER BN
AR, RRERA AP BRI EHEEEREE,
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B2 Last fm ¥R b o E¥ FT-CF HEMEHHE KM
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0.0 0.1 0.2 0.3 0.5 0.6 0.7 0.8 0.9 10
Top-5 0. 3331 0. 4485 0. 4471 0. 4436 0. 4395 0. 4327 0. 4262 0.4177 0. 4092 0. 4005 0. 3858
Top-10 0. 2588 0. 3567 0. 3572 0. 3536 0. 3503 0. 3454 0. 3425 0. 3362 0. 3300 0. 3225 0. 3126
Top-15 0. 2168 0. 3000 0.2979 0. 2942 0. 2901 0. 2871 0. 2837 0.2799 0. 2752 0. 2692 0. 2617
Top-20 0. 1925 0. 2626 0. 2599 0. 2567 0. 2530 0. 2501 0. 2476 0. 2442 0. 2406 0, 2356 0.2295
Top-25 0.1734 0. 2367 0. 2342 0. 2312 0.2288 0.2258 0. 2234 0. 2207 0.2173 0.2134 0. 2081
Top-30 0. 1594 0. 2162 0. 2147 0.2116 0. 2089 0. 2070 0.2043 0.2021 0. 1993 0. 1960 0. 1913
Top-35 0. 1485 0. 2007 0.1991 0. 1965 0.1935 0.1913 0.1892 0.1872 0. 1850 0. 1822 0.1782
Top-40 0.1389 0. 1876 0. 1855 0.1833 0. 1805 0.1786 0.1769 0.1747 0.1727 0.1703 0.1664
Top-45 0.1321 0.1765 0.1745 0.1717 0.1694 0.1675 0. 1654 0. 1640 0.1622 0. 1600 0.1564
Top-50 0. 1251 0. 1665 0. 1640 0.1616 0. 1599 0.1579 0. 1562 0. 1545 0.1529 0. 1508 0, 1475

& 3 Delicious $3E4E b o {EX} FT-CF B R RN

ME 2 FIE 3 AT IE Y, BibHEER EHERE LD, 4
Xt o fEAE AL, FT-CF 5 5 v R il Sk e S e A< — B0 B
# o (HIM, HIF RS b F XBRKE, W5 LRE TR
FEALHF, Y o=0. 1 BERMBRBEFEH ;2 £0.1~0.52Z
e Bt , MR 2R R M LA 5o 7E 0. 1~ 0. 5 Z AT, #ERE R T &
BATER. WRER, & THARRIRERR G U RS I8
B M HERE B R TR R B P e B B Bk 4
IR .
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Algorithm Based on Friendships and Tag) ZEFG B 5 IR &) ro 015 P :/ff.i/ ’/.,T/:“ _____ -
He# ¥ 8k, A SO FT-CF 51 3% 5 PRT-CF 8350 (Perso- N
nalized Resource Recommendation Based on Tags and Colla- M:
5 10 B 2% % 3 0 4 50

borative Filtering) . UCTRA #3117 (Collaborative Filtering
Recommendation Algorithm Using Social and Tag Informa-
tion) , Tag-CF 3 .SW-CF B i#47 T Xt b, PRT-CF B
FRFH T AR 0 U 5] o 98 R A AL B IR #E #7581 s UCTRA
REFELEEHISHEE B TR SRERFR B Tag-CF LE
AXE SR HABREE B EFENE R, SW-CF iRAXH
B QB N R B

PP 3 A 5 FR S R AR R P 0% A8 6 o L X G I 5 S %2 T
APt ER, M RENEEE, 43O Deli-
cious FHREFTMRH 1 L FHATEAE . M Delicious 454
EERAPRAEXRFE/NT 4 AP REEE/NT 3 MIE #
T A BB IR 8+ 2 Y b ) ML AR i 24 B8 Rl i
£, TREFWE 4 FE S Fiw, K E 4 M7 %
R, E 5 IR E EE,

035

03

02580\

\

% 028\
®

# o5l

B4 EEmGEIEE LA REEE LR R
M 4 TT LA i 78 T 38 B A% 5478 SR 10 1o T i B0 195 20

T BEEERELE top-N B9 1L, FT-CF B ik 19 #EB 340 1
TG T EE A,

A5 HEMIEEES EAFREERENEER

M S ATLAE i, ARl T AR SR U5 i, FT-CF B389 8
BB AR, BeSh, BE A R R AR (R B BT ik AR
R A A X REETEE R EHF R, X B
AT R P A AT OG 2R A0 A 2 4 RE A R S A i
B B ARG BE S R A TR X 5 SR 6 118 Ry S th
R,

(ORI IE W HEFEPERERY E L

N7 B UEFT R B T AR R AR IR & P RS R
HitE fE, K A SR ) FT-CF Bk 5 PRT-CF B3,
UCTRA B . Tag-CF 4 . SW-CF Bk #HIT X AT

045
04
035
03}

B 6 Last. fm BERFHEFEIR B0 5 A0

TESL IR B =0, 1 B, PP & Bk B AR R0
HIER, T Last. fm S E T S5 % KR RN H BELE T
sk 4 g, & 6 B R I H B e R R , B
7 BN AT B AN B0 A EL R R,

# 4 Last fm BAREHHEZTN B A-EOT ER S FIH B 100

HEHSEE 5 10 15 20 25 30 35 40 45 50
FT-CF  0.4485  0.3567  0.3000  0.2626  0.2367  0.2162  0.2007  0.1876  0.1765 0. 1665
Tag-CF  0,3331  0.2588  0.2168  0.1925  0.1734  0.1594  0.1485  0.1389  0.1321  0.1251
A#HE  PRT-CF 0.2561  0.2227  0.1999  0.1823  0.1684  0.1586  0.1496  0.1416  0.1351  0.1293
UCTRA  0.1266  0.1047  0.0918  0.0837  0.0760  0.0709  0.0670  0.0636  0.0610  0.0590
SW-CF  0.3858  0.3126  0.2617  0.2295 0.2081  0.1913  0.1782  0.1664  0.1564 0, 1475
FT-CF  0.1355  0.2155  0.2719  0.3173  0.3576  0.3918  0.4245  0.4533  0.4798  0.5029
Tag-CF  0.1006  0.1564  0.1964  0.2325  0.2619  0.2889  0.3139  0.3356  0.3592  0,3778
FEE PRT-CF 0.0774 0.1345  0.1812  0.2203  0.2543  0.2875  0.3163  0.3423  0.3672 0. 3906
UCTRA  0.0383  0.0633 0.0831  0.1011  0.1149  0.1285  0.1416  0.1536  0.1659  0.1782
SWOCF  0.1165  0.1888  0.2371  0.2773  0.3143  0.3467  0.3767  0.4022  0.4251  0.4457
w o EE 6 F8 7 h AT LAt A SO FT-CF BB TE w3 A
06 ~—a— PRT-CF| 5 o, v 3 —
- TohUCTRAl BEE FHER T HAMME R, JEH FT-CFEEER ST AL
* 00 F5REE R HEER L, ECHEER AR L AU AR5 B
ot PRT-CF B35 Tag-CF B k) Siit &M% R (I SW-CF &
02 -t Y 3
FST s~ ey et fz%) E‘Jﬁ%gﬂo
o 2RI FAREE BN MEERREERARR
5 10 15 20 25 30 35 40 45 50

B 7 Last. fm 2342 PRE T B89 4 E R 2 00

gt R B — R RO 12 . A STNAEAZ % e i o T3 )
FABEH 5 B AR ST P 4 0 8E BE IO FA7 » L 37 A R 5% 3R
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fefe Bk RAEFAMERE. B TFAREBEARRA P X H
BB R IR AR BY B RIE S B MIE LR A L
Bif SOt TRAGARE P IR SIS Bk W BB AP i 32
HFEE, X BRE T — 2R iR,

2 £ X W

[1] TAKACS G,PILASZY I, NEMETH B, et al. Investigation of
various matrix factorization methods for large recommender sys-
tems[(C] // IEEE International Conference on Data Mining
Workshops, 2008 (ICDMW’08). IEEE, 2008 ; 553-562.

[2] TSO-SUTTERK H L,MARINHO L B, SCHMIDT-THIEME L.
Tag-aware recommender systems by fusion of collaborative filte-
ring algorithms[ C] // Proceedings of ACM Symposium on Ap-
plied Computing. New York: ACM, 2008:1995-1999.

[3] ZHOU T C,MA H,KING I,et al. TagRec: Leveraging Tagging

Wisdom for Recommendation[ C] // International Conference on

Computational Science and Engineering. IEEE, 2009;194-199,

[4] JAMALI M, ESTER M. A matrix factorization technique with
trust propagation for recommendation in social network[C] //
Proc. of the ACM Recommender Systems Conf.. New York:
ACM Press,2010:135-142,

[5] ZOUBY,LICP,TAN L W, et al. Social Recommendations
Based on User Trust and Tensor Factorization[]]. Journal of
Software, 2014,25(12) : 2852-2864. (in Chinese)

SRAKERY B, F. ETHAPEIEMKE S ENTESR
ST FIFEIR,2014,25(12) : 2852-2864.

[6] DING X H,PENG F R,WANG Q,et al. Tensor factorization
recommendation algorithm combined with social network and
tag information[J]. Journal of Computer Applications, 2015,
35(7):1979-1983. (in Chinese)

T/ EHE, THL % e AXRIREREBHKES#
e L)), HHEALALA, 2015,35(7): 1979-1983.

[7] XIANG R,NEVILLE J,ROGATI M. Modeling relationship
strength in online social networks[ C] // International Conference
on World Wide Web. ACM, 2010,981-990.

[8] JAVARI A,GHARIBSHAH J,JALILI M. Recommender sys-

tems based on collaborative filtering and resource allocation[ ] .

(9]

(10]

(11

[12]

(13]

[14]

[15]

[16]

[17]

(18]

(19]

Social Network Analysis & Mining,2014,4(1).1-11.

YANG X,STECK H,GUO Y, et al. On top-k recommendation
using social networks[ C] // ACM Conference on Recommender
Systems. ACM,2012.:67-74.

ZHANG Y P,ZHANG S,QIAN F L, et al. Local and global user
influence combined social recommendation algorithms[J]. Jour-
nal of Nanjing University (Natural Sciences), 2015 (4), 858-
865. (in Chinese)

TRFE, M, 4 22, . R R R AP EIHEEH
HHERE K] R KRR (AR, 2015(4) 858
865.

ZHANG F G. Survey of Online Social Network Based Persona-
lized Recommendation[J]. Journal of Chinese Computer Sys-
tems, 2014,35(7) : 1470-1476. (in Chinese)

KEE. BTN MELEREART] PSR EN
#4,2014,35(7):1470-1476.

CAI Q,HAN D M, LI H S, et al. Personalized Resource Recom-
mendation Based on Tags and Collaborative Filtering[ J]. Com-
puter Science,2014,41(1):69-71. (in Chinese)

Fenm, WA, A B BT R IR L B
# HEYIRL %, 2014,41(1):69-71.

CAIM S,LI X M, YIN Y T. Hybrid top-N recommendation
method based on social user tag[J]. Application Research of
Computers, 2013,30(5):1309-1311. (in Chinese)

BEN, 2, FHE BETHEXAPIRENRE wp N #EE
JrELY ). i EYUR IBFFE , 2013,30(5) : 1300-1311.
MCPHERSON M, SMITH-LOVIN L,COOK J M. Birds of a
feather ; Homophily in social networks[ J]. Annual Review of So-
ciology,2001,27(1):415-444.

ADAMIC L. A, ADAR E. Friends and neighbors on the Web[J].
Social Networks, 2003,25(3):211-230.

ZHOU T,L1 L,ZHANG Y C. Predicting missing links via local
information[J]. The European Physical Journal B, 2009,71(4):
623-630.

YU H, LI J H. Collaborative Filtering Recommendation Algo-
rithm Using Social and Tag Information[J]. Journal of Chinese
Computer Systems,2013,34(11):2467-2471. (in Chinese)
Fit . ERE Farx SiFgRF RN F L RiEEER]
BB B RS, 2013,34(11):2467-2471,

JACCARD P. Etude comparative de la distribution floraledan-
sune portion des Alpeset du Jura[]JJ. Bulletin De La Societe
Vaudoise Des Sciences Naturelles, 1901,37(142) :547-579.
ADAMIC L. A, ADAR E. Friends and neighbors on the web[J].
Social networks,2003,25(3) :211-230.



