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Aggregation method of recommender systems with way of sparse

matrix reduction by sociality structure

CUI Chun-sheng
(School of Computer Science, Henan University of Economics & Law, Zhengzhou 450002, China)

Abstract. Started in the sparse matrix of recommender systems, and ensured the recommended coverage rate. Based on the i-
dea of sociality density, improved the accuracy by matrix reduction. With the user ratings matrix which had been normalized ,
transformed the consistency score matrix. Meanwhile, with the concept of sociality, got an aggregation analysis result based on
user similarity score preferences through adjusting the matrix. Computed the sociality densities by constructing a sociality net-
work diagram. Selected the maximum as the cluster centers, and used the compact and separation effect functions to validate
the reliability of aggregation results. Compared to other method, the method reduces the computational complexity. Mean-

while, with the test of Movielens, the method is accuracy and effectiveness in a certain degree.

Key words: recommender systems; aggregation analysis; sociality network ; sparse matrix

TEHEVE R | 5 4 SR R R/ N — 5 T B T
I A PP A P 7 BCRE 55— 7 TR TYRAG 4 A
PRI, VAR AEAEN B TR SEE 3, o i
ARTEASRIR PR, 45 5 72 oy — SR 2 R o
TR TE IR VAN S 0 SE R 4 P R R
E U

HE— L1 AT AR D QR RERR S AR 1LY
AP SRR (EAT 2B R AR 2 3 E A 2
) 22 PAUARA T i AR (B AT M T e
SAURIERRAG, [ B2 PP TUARBURR BE s, P 6D
SPAS LA IR M | R T % SRR RS

I ET AL P P 0 7 T PP DAL B BE F 2 785, AR IX
TEUREL 1 4% R — PRI 1 SEARRL e X 8 8 R/ I 72 P R
TR 19— Flof 305 5 B, TR M SR P 5 A 233 — i
(s E AT AT &, FTIEAEIX 85 (sociality density ) |
T LR 7 — AR T LA AR E AR DGR R 755
BRI 24 AL R 55 S e T 55 AR A A
22 MR A (T RERRRE DML I RGO 2
FEBZ IRV 772 5 02 | T L F, 780 45 B 0L X 11 % 7
T P A B T ) o A 7 10 R e, i T P A B K

WK EH. 2011-01-02; fEEIHHI. 2011-02-28
EEE AT

AR il B A AR DL, (FUJ 5 BEAE HAT DL BR ) L1 R 55
MEAUAE XN HEA T 7 AR K e itE— AP it et

1 HRBEREFE

AR SCHIRFFEST T 2B AR sl X R A 95|
N7 T A R P, 73— T il o 95 F e X R0 4375
S TR A 3 P P SR8 R T8 (iE s 2R G e 1y o
il E AR R

I B e 28 AR A 25 52 B

a) RIS

WHERGIIERAE LB C= ey yer,oesn 00y 00|
JIFA P (user) IR, S = 51,50, -+ Csa | R G
JIA 7 i (product) USRS . SEBRTh , € A1 S A4 AR # 11
KA E TP AR AR A Ry (w=1,2, i =
1,2, ,m) FaR I e, W2k s HIPESY o

b) FE4HEIH LA FE

FH PRS2 P P S R ) — b LS B | T P
PR R 25 B A R A 1 22 31 A4 2 SR — E 22
St A PP LS 7 T A R T A 7 4 (IR
SYEEh O 90 AR T, WA I P EAg 7 4r AR

3SisSjy "t

ERE(1974-), 8 Aa@maA, 06 Wt TEHATT@ALTHH ALHRARKERL F 3 (raition@ 126. com) .



% 8 #

BARERFERATEXFSMANA P RET EZTR

o 2857-

VA2 10 2 S SR OB AR L DRI T
ISR ATIA — A Ab B, B PR A AR B #I [0, 1] I, AEYE
Al — 3L LA TR

SRR = AR R AR, AT LUK P ¢, X 7= s, I PEAr 45
R RN

R, —min R,
R, =—""">— (1)

“ “max R, —min R,
Hr:max R, Fl min R, 73 5IFRHIFT e, XA PP E
P S A AR/ M, B

max R, = max {R,;{ w=1,2,n
i=1,2,,m

min R, = min {R,| wu=1,2,-,n
i=1.2,m

FRRTE T, R max R, =min R, JIJZE X R, =0,
BRI AT DARE SCHPY ¢, BRI i B 6h

, . max R, + min R,
si:R,;'=Ze,ie. R, 272

oo e BRAMCEEUEE BIME . & PTRMICHE FH P 76 7= S E v 1 B 4
FEIEHHE , — eI OL T R SO i — 2 P B3R, —
IR AN B AT LA e =0. 5,

o) % SCHTHLIE

TR R Mg e & WA TE , 283d 0 —feab 31
HIPPIIHERE R A AR, 75 206 R, HE M AT — 2 10
AP, DL REEARHE PR g

(a) %E X R FEFE A RS FIICEAR , A5 R #0, WL
BN A RS, TP ORI

(b) A AR AR FPEMEB RS, #5 R, =1, R4
— AT IR IR AL A R R =8 HLR 1,0

FEXLR ;=0 GAEARUR R < MELR = -1,
) VAR B AR

I e) W SO, MR A HOR B - 1,01 =285k,
TR R A TA T IR BN PR A PR AL SR Sy e AT R
JAAHEE R = 1 07 ks S B A o X e, A
B ATH—FIEELA R, =1, AT UMER—AN, R, =0 BIA %L
IS LT XML AN EIE R, = -1 FAEUE R, =
—1 AT LA A HOC RO

e) orttIX,

W EXFMLI T R =1 FI R, =0 BNy
HE AL SR, T — X, AT AN [Rl—FE X P P P B 26
LA

AR A X R A2 B S WL AN TR 7538 9 4 X )
DEEFRESA PR, K, 758 AL X S BTN AL X )43
S5 TT S | R D P R P R A AR LR

) #ASTAE X

SE U u FERAE I ¢, FEIX A A HA PR
A ARS4TR8 w B — T A

XTTAEE R A B -

FrR =0 H R, =0, WA 5w Flo Z 25104k

#FrR <0 H R <O, WIAETT 5w Fl o ZIIIL— 25104k

FR =0 H R <O, WA 5w Flo ZIN 25104k

R <0 H R =0, WIAEST 8w Mo ZI R4 HE,
HEMASET 5w BIREIX R

T w AL G B R T BT RGP S5 e, I%
LN TC T

o) HEA X %R,

FEXHEE ] D SRR AESEPr At 2 R 2 | s k) 2%
H, D RO T RN A AR 22 B2 B A B 2l B B
TEHLTRI5 RS0, D OBk 13 AP B0 ah d oAt
JOCB IR F-2 ] RERRE

Xof B R A A IR A w FTERIFEIX g (g =1,2, -+ K)
AT 1= 1 AABSEAY R Ho ¢ Sk ORI (O A OB .
HAPIZEAT &, (b, <n —0) D HAT 579 50w A3 W2RTE
DX ¢ =1 ANERRE S SR AE SR e, 2530, W AT w B X
£ D, ATLLEE R

D

eu
Tk (k172 )
L _ LD T u = A
o A L 9

Forp Sy REAT AR RGX A &, 99 5 0] e 22 AT REAFAE RO KL,
MHEXHFEIXCE FE D Ak XN T A A5 s 4 X D,
e, B

h) R TR,

SR ENAEIX ¢ SRR T P RERIS | [ —4EIX
i P BAT AR SO (9 P o A X0 40 1) B o S 5 b gl
JERER, WA R WA R RET . R R
POE TR E R BOE  RBRB R BB EFIEZ R,
PPN AOARIEIE “ JE NG R IR & BE AR, B~ SR 26
Y3 1ETH WA =8 Ly NI = o N 5 A RTINSV AT 132 LA A

— MW RSB U R B S A B RCR pR L
CGZITETNRCREST) . XL S(ULK) B AFA S5 EANTH
o SRS oL BRSP4 5 R e b i NI BE Y LA, BD

,IT il ilu?,u lw, =y, 17
SR ’qiﬂ,lui,l;ly,- -yl <

o K et Jymad. max S(U,K) F,K=2,3,-+,n=1,0
R R 3v, =max D, ,u=1,2,¢ e o q(qg=1,2,
oK) AFER (RIS w, (u=1,2, - n) AR ¢, (FER
B u,, € 10,1 HREHF ¢, BT ¢ MEXIRIEE,

2 HEIBRITHE

2.1 HiEE=

Movielens J& — 4~ K 2 (1 1 5% HE 4% & 48 P 3 (www.
movielens. org) , &I £ KA IHERE R GE, B 2 [E Minne-
sota KEFTHAHIRIES TREZBEAY Grouplens 11 H 414100, &
—AAERDIAE BT LIRS B R RS20 S R, GroupLens
Tt 20 2 4t S 2R e U RS ) g 127 RIS A A
AR RGEH R RA TVF 2 5B TR, MovieLens %
i ] collaborative filtering I association rules FSEA A )
FHPHERABN TSGR A LR

Movielens {37 F 1997 4 /EN—AFEF Web 5T HIHL
FHERE RS, B R LA A T P B 12 M b T 52 v AT 3T
53, 04 BIAHRL Y52 R 47513 . MovieLens A B BG4 41
15 6 040 ASHIEEXT 3900 FRHLEZITHEATACREIE 1000 000 2%
FIo0 80 SR TR Iz M SE g et JF HE 2 iU P
R EMEBR AR



+ 2858-

it ooE R OB R

% 28 %

MovieLens {# FHFT 2314977 15 3 BURH P %k L 52 04 O S0 250805
FI 04350 FH must see will enjoy it s ok fairly bad ,awful 7R~
PP 7 G O SFE FEARYCHT S ~ 1 S1kebiic, FR 76 s f
FHHIR 55117, 5 20 220 15 SRH A T4T 20 . 249K, AT o8
MIHLEE B 22, R G040 10 I HERE 45 SRk 23 TE 8 T U4, Mov-
ieLens MY HL SRS LUACHRIH ST E TP T 20 i S BEAS |
JE 20 el /N JU AR, Rt P S R Ryt o B
CAMM, 8 F IMDB 1 R LME LS e A 2 R s o

Movielens ZEIRALHE =1~ @UE‘I#F,/H\:EI:‘ ratings. dat VIESS
T userlD \movielD rating , timestamp PUITT PN 25 , users. dat 371)
T T userD, gender | age , occupation , zip-code Fi. I P 4% s
movies. dat FZRIEE T movielD title \genres —TINZE, £ 1 ~3
ST EABRR TP R B LS
2.2 RBIRA

S ELBEALAIIC Movielens 166 28 A JH P81 18 HSHLI 45
S C1,C, "',Czsﬂ] S1,52, "',318%:2/?\‘0 2?:!:% a) ~e) HEI 1
B P/  IRR A 5 3 IR BB RN

F1 P/ RREHA R

S Sn 87 S 83 S 4 S S S9 S Ss Sis 83 S Sy S17 S

Cis 0 -1 0 0 0

3 0 —1
GPELIRE) ~ o) THAAL RS IN3R 2 R,
#2 HPHEXEmER
‘1 €2 €3 €4 s €6 €7 cg €9 €10
D; 0 1.167 0.690 0.467 0.933 0.741 0.75 0.31 0.529 0.25

‘11 ‘12 €13 €14 €15 €16 €17 €18 €19 €20
D; 1.256 0.667 0.5 0.645 0.588 0.571 0.870 0.467 0.346 0.578

€21 €22 €23 €24 €25 €26 €27 €28
D, 0.18 0.8 0 0.333 1.125 0.381 0.467 0.529

FER— AL NEESE y, =max D, ,u=1,2,--,1, H y, <1,
BRIy, KMy =0.933,y, =0.529,y; =0.25,y, =
0.667,ys =0.75,y, =0.87,

i h) 55 S(U,K) =399. 684 6,

PRI B 254, nT LIS BRI A S (U, K) {8, i 3
B o

F3 B  REECS 7 B OR pR R

[P S S(U,K)
feig,ca,ea7,¢4,05) L egg,en8,¢8,¢101
feroseart feage13,06.c125¢161
| \ 399. 6846
1€23,€1,€11,€25,€7,C9]
leis,cq craremyerrsesl
feigseaseaziequest Leag,eagegacio,erol
fea1,20,€13, €265 €125 16
[ , 397.7656
1€23,€1,€11,€25,€7,C9]
{c1s,c65c14,¢20,C17,5 031
fe10:¢2,007,¢7,¢51 eag,ean,c8,¢19,0131
[ €21,€15:€105€26:€115C16!
) ‘ 189.7743
feaz,er,e7,605,03,¢0 Leng g 014,600
icia.eq
C16+C55C155¢22,C181 1 €g,¢2,¢27,¢4, 01
€255€145€265C125 €171
301.5098

{
feaqcagser,ci3uci0t Tegsser,ergnes, et
{

€3,¢205¢11

i3 AT AR B, SCh A R T R IR S(U LK) {H
R UEIHIZITEEAF B IRE X R 73 N e R AR 1% T kA —
ERE EAR

3 HRIE

BT R P — R IR 5 38 A — MR, AR SO Bl
DX 4 2 14 REVAREL 308 3o R O A A 240 T 0 s AR, TR DR IE
BRSBTS 0L T A2 T — R P SRR T
FEX G5 S AR 5 AT AR MR R R 1y EL XS S B Ia)
MR —E R AL, FEIR T IR,

K HH Movielens HEURIEFTHGAIE , AMUBEAT—E BIARTE,
[l S5 1 (DR 7, fEL B R A k0, PR A A —
JE [ R BRE

ARSCR R ECS 7 B VAR R B T RS B A, 52

Wi IR LR A B ML F(U,K) =53 5 (uy)” v o

1
n i=1j=1
HOUK) =~ S lox () S OnE T R R A, B

IRBEEG 7 B RO R I BORAR B0 (HUR TR &R
GE A TN pRBO TS IR — MBI A DR

Mﬂ%x{ N R"}ﬁﬁﬁ)ﬂ

EA RS I LRRIR IO £ =0. 5 BEAT RG0SR

X e MBUE T MER IR )

B2k

(1] xR, A%, K%, 5. Mg cdadmhrEmzi[]]. 4
By 4 A 2009,6(3): 1-12.

[2] FF&. BRTELEMAID]. L& LI XF, 2005,

[3] PAZZANI M. A framework for collaborative, content-based, and de-
mographic filtering[ J]. Atrtificial Intelligence Review,1999,13(5-
6): 393-408.

[4] k. N HMAELAERN EF PR MHAT[D].
Ik K& 2004.

[5] #Es 20, F0nA, 5 ZHNEFLIARRFR[]]. &4
3% ,2009,20(2) : 350-362.

[6] EAAE, ZHR. AT Vague £oy AEIEF L EAR[T]. 335
&R A5 ,2010,27(6) : 2108-2110.

[7] S, 2 K[ M]. 7. FHEKF, 2005.

Elo S |



