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Abstract

prediction by exploiting the historical behaviors of users. The accuracy of the recommendation depends on effectiveness

Collaborative filtering is the most successful and widely used information technology to make personalized

of the similarity measure. The methods of traditional similarity measure, which mainly concern with the similarity of the
common ratings but ignore the category information in the rated items, are suffering from data sparsity problem. To ad-
dress this issue, we proposed a ratings matrix filling method which is based on classification information by combining
with user interest similarity calculation method and consider the category information fully to make the measure of in-
terest more realistic. The experimental results show that the proposed algorithm can relieve the influence of the sparsity

of user-item ratings on collaborative filtering algorithm and improve recommendation accuracy, diversity,and novelty.

Keywords Collaborative filtering, Recommendation systems, Interest, Similarity computation

1 35

MEE LB AW R R, “fF 88”7 R B H MRS,
BRI ERAERAEE L EM T 8IE, B3R L
AREFRMELTR. BERGH4E, SENB AN
FIHBMGEBAES, VAR AP RERFEMRE, BN
RELHFEERN WEE, RAREREEEA 550
H (user-item) Z AW —JL R R, WA P HETT B ET RS
TiH. HFHRTEEED AR TFUAENEERR, BAE
FARSE IR X R SRR AE R UK FI 0T F P %8, BRESTRIF
HufR DL P XOBR P R [RI R, MERE ML R B, R KRS K
B SOOI AR A T P Rl g A

PR SR AR A AR MR AR R B0 s Bk T
U T, HL B A RS R B A IR o M B 8 O i 9 i P 3ot

BIF H#1:2016-07-05 R & H #: 2016-10-31
(KM201710005023) ¥ 8.

BB R, hEEBEERSITTEARTRS
B m A MR IRETR48E P AR B8 48 E F P B
S35 BRI E 47 F P 34 & T PE A , 2543 T 9 -
BEMET N B S BARR . ST A 8 B
PRI , SCERL 210N S L 24 “ 24 0 1w AR L7 B9 A 7, A
L P ZEXS TR B AT R 4 B AR AR S 48 AT M VR4, X 4
A F Rt i BAR AT VR B BY F BARYE .

SHMBEFEEMEL, RSB R RE U TR A&
BIPEr.

(DX R TAFBREOR, X T2 2% S 0 ¥ IR B
LHHRE.

O RFEEASE B F G N EEE  AFES
KPP AR RHBERIR, RSB, MR A
TR

AXZFEREARBFEES T (91646201, 91546111, X T H BRI H Y — BT H

1 B31975—), 5,8+, BIEER, TEMRH RN EERLE PR HL25¥ T . E-mail; heming@bjut. edu, cn; & $§(1990—), B R+,

FEPRT FARFERLE BRI, DB (1989—), B, B4k, FEHR N M IHLE2% ;7

RERE,



%8 i

B, %6 . B 2R 5 B AR P 268 B B B R SRR R v 231

IER S T s B2 AL, U R 58 22 58 0k 18 SE PR L
R ERBIERTZ. EBFRSEEESHE  in/HP 8
BE PR BN B K58, B L AN T PP A S R SR T BT
B Z B AR, RO R @B EN L. FRKiTE
HABLBE BT 578 AR SR AR DL BE A SEAR (U4 L R 8 IE AR 74 AH
WERES . dhFASEEATUEY, AP IPSRERE,
RS ISR RN R RAR . HREESRNEERR
o P BT SR AR R T (R G AR (LB T iR LAY
Bastu B P R AR U, TS B 2R SRR . I
HEEJLERBEE B TR RAMEH AW K, P
A B B AR BRI A, B PR T B A R T E S
120, SEEIRAR BB T , 4% 55 A0 BE BE B 7 Wk U MR JEE R
Wi T RE. ik, SCRRLS 148 T 4 T X00 B 3P4 T A9 B3 R) i 8
Bk, —ERE LR T BB H AR ; SCHRL6 R & U R
WEEEEEMETASNRER L, —EBELRETH
TR P RN E Ak R w5 SCRRL7 A0 SCRRC 11 14 P %
TS AT B & R E R P SR LUE, — 2
TR RRE T R,

KT RBEER BN S B R T T R R, A
XFESFATEATERIER - EE ERETHRER
A 4TUARR BB AT T X P 43T 3 % P B SR PR A3 T E A TAG(EL IR
36 ; RIA , A SOR P46 ) 88— g AR L 56 BE B 7 ok » TR AR
MBS AR S G R R R P AU,
FH X GE 0 P AR B B O ik AT T kit , $RHH—
FhEE T PN T R SRR 3 (UICE) . 7%
BB T &AM & BOR 2 5, BTN VERA 3 2 |
SRR O B 250 i B SE i R L (AR P AR DI B I
R R .

A3 2 RSN BT AR YRS E % L R ILA A
WPEE R ;5 3 WRE—MET R XNEH TR 18
FE LR TRIUE BRI RIF S THAITIFA TR 75558
4 HRHEBBHGERM, W T LA RS B R ki
BRI &S BEEX.

2 fEEMBESREFEE

2.1 HEHHhRITRERNEFSR
EHEMET AP O EDERERE R 2 3 MBI X
BARR P A .
(DWETTUREA P BEE R, A PS5, 38
SEARRL AR, B — AN B TR -5 B R AR
R(m,n), 303 1 Big), b m - AP B n R B LR,
R MBE j S E.

#1 HP-HEFERE ROn,n)

item, e item; e ilem,

US€r1 R1,1 s Ri'j s Rl,,,
User; R,',l se Ri.j ove R,",,
User, R,.,1 o Ry we Rpn

(OIE BiFH P SRR P Z B RARLUEE, R 5 B R
F P B AR BOE SR R A RN BRI 8048

() RFEHL LB B SE BRIP40 48 RE T H 45 F P %f
KIF5TE #HL. EBRIWIF o REH N T E 1E R #
BERRBRGBEWFAP.

ERBRBEMH op-N HEHEE R, Kb, it E A
PRI E R MEEL RO,
2.2t E

XtF BV w, THE S AL P R sim(u,0),
B3 K ARSI SMERE N={Ni, Nz, -, Ng},ué
N, E¥HE 3 FITEARMUERITIE  REZARME AR A
HUBIE B R ZARLIE:

(OARSZALME B MRAPRTE R BEGEER » %
TEZRS—N R, HERTERR, MR ’A N
AT E #ATIES, MBRA R E R F, AP B A L
ATLEERBEA RSB 2 6%k A N REE, RZES
KOGEBAR P ESACERE. BERTHS « My #F2
BB HA u Fl o, U 2 Fy Z IR FZARMUE R .

uXv
hall ol

()FASARLEE : X AR BE XFR K Person #3EHE. &
BRAF w AP v B3RS TEEH Ruw s Ra F1 Ru 5351
AP u AR o X H  HiFas. MAP u AP v i
FH AR -

€]

stim{x,y) =cos(u,v) =

2 (R, _R—u) X (R, —E)

i€ Ry - —
\/iegw(Ru,,-—Ru)Zx & (Ru—R)?

OBIERARZAHLUE . AZHUSER T EZE T AH
AP RERE. BEAKEZAUEERIERETH
Pt E B EAEAY. 1% Re B H P« SR v FES
FHESE,R AR, HBIEREP u AP v WIESES.
WA u FAP v BB IEAZARE R

2 (R.,; —R.) X (R,..—R.)
e (€
—_ 2 L= 2
V& Ru—RI* X, [ 3 Rui~R)

sim(u,v) =

simu,v) =

2.3 #oma

AR KIEARU 7 kgt AT i 4y i . Bh g3 5 B AR
PRAABIE K AP BIESEERETIHE. BRiE
B UFRBRAF v« WBCESEE, MAF u MRITEHT
TIPS ME AT A T AR

2 sim(usup ) X(Ry,,i —Ry)
P(u,) =R, +%%

(4)

> sim(u,up)
u €U

He R, FERw MITE § WIS L Ry B w E5 u 1
SERTEA TS P AT ES, R R » ZEFTA W E L
HOSE 1SS,

3 ETAPMBENHHRTEREE

3.1 EFEJIMTS TR

7E 2.2 WHTR B AR ST E T P, REA MM E
Tk R — 8 oL B A W B 8 07 SR B P DR Lk 89 7
¥ AR A v R S 07 2SR T A P AR
W —FhITE: . FEGEAAR I T B R AR AR E — S B BT
RHAERERHENERL T, B P P SRR S, A 4RI



232 WO N R

2017 4¢

PEERTEEUREEM. ERTBEOEERTESK
RAPEAEWS T EWEMERER 0, AP  MIH j
WITE R vy, MIEER 38 AR P T 0 BURFERE ROm, 1 B 2R
HFP i HERTA j 8939 R A

r;.;j» if user i rated item j

R,‘,j =

0, if user 7 not rated item j

XA AT LAR R TR RO, (B B R B i 1 0
T, ERFTEFBIESMEFEMTEEN AT, FXLE AR
FIESE BIFA I AT MR

FH B I AR TR BLEE FUAH AR U R I8 3 T R P
Vi) B e R 143 70 , G0 5 A P ] iy S B4 AR /0, B L A
ANEE ERPEArHE B AL, 13 B ORAIE il 477 22 18] B9 A8 U4
(i:3=18

5 LR ARG 3 FAR UM BB B E SR R B
BIEOL T H A BER RO B B A P B AR L, 3T 2 S BUk
FHRE TR,

H TR PR BRI B R RS TR
HPRIFA UL E N — 1 E 2 H A E (— R E RIS
BIEME, 20 5 A HIIF A REFRER 3, HERENHF
HIPEO X0, SR, P R R PRSI0 B B E 4 R 1T A
SEAAH IR, B B U B E SR 0 7 AN BE MR A B g ok
FA P VS BB SRR B A (R

AT BRI P VA SO AR B R A (] R, A SOR A
VEATHEERITTE A S e A, Fat, RABETFRIE
B GUS B A8 B X PR A WO R AT AR I, 5 &
TSR B AR

ACETHEFBREFRHER P WRIEHES, B
WEA. AP u AP v WIESTHEN U, BT
WP w3 U, PRSI i BESME, T BUR F-101 B 3
SHERF ROm,m) RIRTIH { BT C. WA BIFA%
WHRAEIT S8 R RFET R ITBEAP o SR
VISREA  BET 4 T15 B 1) SR BOEL B8 & X R IF43 0 7 i
T ETN .

T B 25X LA F P 0 24 T, B P 0 R R 26 51 IR
HIF R R NBER R AREFELTERTHE
EH K, HLETLEHP TS EEIREEBSHRERE
& , T AR SR V43T B 7 26 5 B HE ) 46 B 330 B0 40K 5
W, 2T ERRERE, 4 30 o 40580 8T 43T B E AT
.,

TELPREVERE R, BT BT B #R8R 43 BIE T A2,
L MovieLens $(4#8 &2 X1, H & 943 {7 I 2 X} 1682
HRE LAY 100000 AT $U8E W s 50 19 K50, R E
R u AP v RS IESN L ML, L AL, R &4
BEBEMMESHFBIHRC, MC ./ C=C.NC,,MEE
PREOL . N3k 2 B3,

#2 RFP¥LIHSA

Action Comedy Horror
I I I I I5 Iy I;
u 21 4 1 5 3
3 4 5 4 3

(ODIMRFEE G ECUC), B CEC, BIFERPET

SYIFIF G vhxt F N 2 5 v iy i T B R B LR RSy GnAE
% 2 9, u 7E comedy R PHINE L 1 L AR, v FE
M2 B30 B A T4, WA SO R P 7E comedy 4326 R B
SERESES w X 1, A I T H BE RS, B G R
WA H BT E R E AR5 A 5HE

X F 432 C PRRTFST WER 2, B w FIH
F* v 7E horror 432 K action 432 rh IR B #RA PE4r, W £+ XF
AP oxFHE L MSE I HNESE, 430 80
BIESE#ATHHE, AR WT .

2 sim(usue) X (R, . —R_uk)
P, :R—u_'_u,zeur

o, U, RS w 75559 ¢ IR SRR sim(usu) TR
FP w R we BRI R, BRI w XT0H i 89374
B RAR, AERAP « M w E8% c PRTH
P4y,

87 b 3 ok BV R RSB A i P PRSI 34 o R TR 43 T
VAT T, 25 R aT (i 2. 2 35 oF RO AR Aol 1 1 7y it
BHAF P AR L.

3.2 ETFMBEOAMNEERS

Gt ] o A B T P XT3 2 — (9434
TBVBE 2 T 0 0 B e I ) o 0 B %5 1R T 01 B TR M2
U B, ARG P PR BT R B, A A XI5 26 B0 B0 B 44
SLBE e St FH P I RO BE P B FE— R F RS T B
BRI . SRR T ] AR LB R b R R A
FE 32 BB R R R AR R

TESEBRERSE b, I P X IO [ 2K 0 O B 0P R B S e A
TEEMMRE, — 251 89T B g PR R s % , %
B P S BT B R OGHR . A P B MR
POEREATET L AT LA A A A e AR . e
-0 SR SRR T -0 B 2 B A E SR N

Nu le
N=|:i "
NSI ot N,\'k

Hep s ITRERPEE £ FIRKRTELFNHE B, N Rm A
F s Xtk 26T H B EOE .
RIP 3 a 2850 B BB BE AT RR

—Nea
I.z'a_N (6)

HA N AP « 3 a K5 BTG SN, RAHF >
B BA. P X R — 2B A B, KB P R
X— B RN

TP BRI SBAEABE P LA AR SR AR BE SR8, B0«

Sl
NOTRVATS
Forf ok R E MK SR L, R 2 X a %I H 1

MBI,
B, 8P ES AL @A EER A

(5

> sim(uyu)
€U,

)]

sim(x,y)=



5 8 14 i

B, % B S 2 FIME BRI P 6 R A B R e e R Bk 233

FB] R R AR AR (LU, B

sim(x, y) = (1—w) X sim, (u,v) +wX sim; (u,v) €))
e, sim. (u, ) BARFF o« FIR P v 850 B P , simy
(u, )FRFF u FHP v BXEHRUE, 0<w<l.

B2, 2 (6) H1 B A DGR B £ BE B 7 vk o 9 B % 1R B
AR PR H BB E R, S NRE TR E 2
FATBEIER K. LISE 4 73R 4 R4 Ml b6, % 33
M1 &R i A B gt 4 .

# 3 MovieLens BIEE BN RANPHBREEE

unknown Action Adventure Animation Children’s Comedy Crime

Documentary  Drama

Fantasy  Film-Noir Horror Musical Mystery -

2 251 135 42 122 505 109

50 725 22 24 92 56 61

3P, KA PHBEERERERKNER, 19 %5
1,8 14 MRBIMBERE LT 50, HEB/NT 100 R HH
10 38, BR s BUE R 725, BARMIBE R 2. B H B8
EHEERBX.

HeAh, TE BRI R o 28 5 I B R B R T FI %
BENERBE — M. L MovieLens $#E 4 K, 2%
AP x XEhtE R R A 8T T 20 IRiESR RAIK (6) 18
WA o3 iE R FBAF NEFREMR. HXFRER
2, 3E R R R R K TR M A, B R T A
FeVERAIM NARM RS, BEL L, AP o SR
MRS HBHERREE - IMEEGRL. WA 2 2—1
Belto v BIFH

BRI, A SRR (7)) o B 268 B B B O R AT T G, 1
HAE PR A e A SR s B P R B H R A S
mF.

5T Ty

HP, T, AR P « 5t e 50 B XERBHEH .

N.Z‘ﬂ
G

HA,G BZARBTa RINNTEEE, Noo BRAP x Xa 2
I B BT S5

ROFENEFBETENLINFHEBEBENERUREN
KANFVGHARE . R AOTEXTR B MR B in
AT B HENE R, HHE TG LR

[Aat, W5 G, BBETAE, BI3 51 AR B ¥OS b, 23
To BEMF, #HWM B MBETEARS LR, M Mo
vieLens$(4E 4 A6, 251 % Fantasy R EH B K 22, MR
FEARXAOHEA P MERE, B E—MBE S EHIE,
XBARRRYILIRE, 3R, AR EB— T HE
M, R G, KF M, NRAR Q0) TR X550 B i 88
BE IR G, /NF ML SR AR (6) 8/ P 3 3 B 04 .
PGB ENER RN,

®

sim(x,y)=

T..= ao

simy(xyy) = < an

R RGNS T R P R RATH TR 6, X
—HAREHRAEERETHRTREAR. ROTREARS

BOERBR M7= A, BPHERE JR GEI ) T T 0 7=, B
PRI & TR BRI R B MR SR K, T
Y17 i AR AR B P R

B 1 #f Movielens $U38 £ A 847 & 4% B W AT BE Ik /5 HE
5. A1 ARATEUR B, R R 5 R AT BE 22 IR A, Bt
AT SRS 600 W, TR B MBT4EBR 2 10 k.

HERFARK
- BB 88 E8Z

500 1000 1500
FEHE

B 1 MovieLens (3L M= RFATE S

HE 1 A%, MovieLens R RERITEFERKESR,
FBOER AR TG TAT 0 E MR PR . AR SO0 R
JrERHEAT T BUE B TR P AU, RIS 5 P48
LU, BECORIBA RN BERMUE. ZHEELERTH
AIE BT KM Z YA, EA X B E R E NS
B, —ERE LER T RITRERNE, R EESEREASHE
TERIFT R .

3.3 #EEE

EERPGRE, B (O AR LD W] U8 A P 18] 946
LR, T AT LA R B B A F P B BOE B A, FRIE R (O A]
LA B4R R P X R PRI 8 B 4, TR PR B R A N
BifER op N ERGRES. T ERAS o BERHER
BENTHES P,EVERA S u X RIE4TE BT &
KEN ABE FFERBRME 2 PR,

] [

¥
IR P E AR | | %a

I

| ¥

[ mampmexsinones | )
[ i+mmﬂ&;nmmwmm 1)

* 4
IR P G SO, R 2 REaRe | | B

| ¥
[ A FA L RERS |

B2 HETHPXBESHFETEERAHE

i1 ETRPXBERD R EEREE(UICH
BARP-MEESER, B REES  RESRAF R K EERE
#EN
Wt BARAF u i top N HEEE S
Step 1 FEIEIERF - B ISR



234 it & ¥l B ¥ 2017 4
3F BARAIF u 5 EABR P AT E U RA S 3.1 % %4 MovieLens iR B
AT EE SR 7 B FE I64 U P iR W42 01, 18 B IE a9 /- YEE  APEK  HEK  WaK  RRE/%

T HAF4MERE
Step 2 EESLFIF- B R AIIESE B ERE

HR R PP A R AT E SR A S R I BRI u S

A5 P B S S .

Step 3 HE BIRA A SHAAE BARA P AL
HETFEEMAS-T B TS ER R, # AR D) EMEE AL
AT 1 T R P TS AU , R L0V T R
DL AR U R — MR E BT w, BB (O HEHMF u
FUEAbF P B AR LB B sim,

Step 4 HHATIFSI UM, A FRIET A .

RIEAMEE R, KB NSEEES S, I RIES
BEASHXWHE L BRAS « XIWE  WHM IS .
B VEAE B BUEHES, B S K N AT EAE N top-
NERZERE,

BEEm A AP M FTEER L ESHP.
Step 1 HAEWHE i A H C T I REEPES  H IR
BIE R OmXne, )~00m)<OmXn) , HH ne, XA i
BRI ETE B P E2 B C th 40T 880 Step 2 A5
BIHE,BHEIE 22 B R O <OGm X n); Step 3 TEME IE 1
AP-E A ER IR B AR S m A EE AR PR
BE BT ] B 22 BE R OGm) ; Step 4 % m AU SEATHERE . 25
R BITARE R E 4 OGm log m) @it & DB IT4E
BRI BEERERN OGXm), BTk AE/NTFm B
HRGCEWA R E R Otm), 84 ERE 1 (AT
B HRP u A RRERENRIZE 2 E R OOm), B et
BERE R OmD),

4 KILEBFSHT

AL B FEAIEUT LA

(DETAERE RSP 2B E 24 5 AT
HITHE KITE MovieLens R4 F 1 MAE B/MYRE w.

() WA SR WE-& P MR E N S8 EHE T
BrhESEEFENEERE, RiIES 6 A MBEN 24
BT EFERRIER THERE.

(3IWREEASCIR I 09268 [ BT IR R S e e
PR IR, BUEZ W VR R RN SRR .
4.1 LWigHE

A ICEFE Apache Mahout fE K BAEHEFE 51, % FF IR IR
HE 28N THER BEHIREEHBEERE. X
7E MahoutU'™) 5 2258 | FF & 2R, I %3 MovieLens™" £ 3
S BB IE &£ . MovieLens &8 JB 7734 K% GroupLens
/NI R I AT 3R B P X B B IR S (1~ 5D i
Frea e HE?E. MovieLens 24 T LR R FI B KA BG4,
SERG R T A R BIR, 3 4 BIKE X R A (R R B B 4
FEAL R o3 NSRS MR E B HE 4, P Ul e i 8 5%
PR 8056, MM 5 20%. BB M EARRM T Nk 4
g7l

Ml 943 1682
M2 6040 3706

4,2 TRMEERE

TR R G KR L, B SR 7 SRt M2
BIETEMAT AR T MRS, U B R RRE
B YWARNESMEERE . IHEEZCROITIMN EE 5
R 3 M2 E  HERRPEIEH SR IT M RIS T 4T

(D HEFYEEN

X RS R BRI IRE EEG R . RIPEEE
BBMRR IR EE R . AR RAGIEEE
B EPTZ N AR 4R 2 MAE(Mean Absolute Er-
ror) PE AT ARAE , 38 o TR B R P 3T AR SERBR A P Y
V42 B AR 22 5k FE B T i B . MAE #8/h, RIR R
HEE.

WHE AP TEEERR A D P2 passpu) B
WA R LB PR EE N @), W
MAE #l 8 i3 K (12)5R 45 .
3ip—al
MAE=""—— N

(2) ZHEMTFH

HERRRFMIEERE RS W EERR, BEHERER
HRE R P R — RS B = o, BV O R R S, b &
FURH PR, Bl EEE SR RREERIEX
ER S —NEETE, EFE RN SRS WM
BEMESCR N ERER.

WEERNAK SN ESREE—ERE LR T
WESRNESHEE, CERET - MRS LB S K HHF)
W= RIEEAE D~ £3 Top-N #7981, Bk K
B3 (COV) AT LA R (13) #ATHE .

—Na
COVIN) = 13)

H,No B7E Top N EFEPHEERRRBESES 1P
BTG S8, COV Mk, AR E M SR,

O FAE A

WA HEEFERAORTRET A ERE L RMERES
R, BAR TN REE LA P B HS. B, nf
L FHHEFR S Rt B 7= i B8 35 B (Coverage in Long-tail,
CIL P HEER IR M, T E B QD iR .

_ NL
CIL(N)= N

HH, NL BRRE&SESM N, BE. CIL 8K, Wit H
WFERTKR> MRE RS RO AT
4.3 EWHERRIW

AT B R b B ST BT $R T vk N ROHE o A T RO AR
ML #t M2 F#47 T AT JLHSEE .

(DS 1 ZHKB EE T RE w KR, 33 3.2
TR T ORI EER I, B BRI (S &

100000 93.70
1000209 95. 53

12>

14



%83 7

B, 4 . BE {5 BRI P D8R BE B bl Rl I e R 235

BIE w B BUEXT R E N, AL R P w 0. 1~0.9
Z IR EREL, R [A1FR 0. 1, /RIKIER w WL I B
e, B S i R AR w BB, RSB EERE 4 PR ML A
M2 Ve BREEE, LRERWE 3 iR, TUEH, Y wi
{HX 0. 88, FERLE N MAE /N, RERERS. B,
ASCEBL w il R 0.8,

08
Ml M2

079

078

77

01 02 03 04 05 06 07 08 09
B3 B w X MAE 8980

(2)3E8 2. ZXE LK FEH B4 7% Cosine, Pearson LA &
56 RE4ME 7 3 (Matrix Factorization, MF)18 5 UICF 787
R R P A R, RSP E R 5 MBS E 30
A, BRER 5, MF k9B FAEE R 10, LR RNE 4 f
B 5 PR, AR RRERESE ML fi M2 EHERER, &
B3, M4 muyaR 5 at, X[ 1117 8 8 MAE E#/N T
UICF ¥k, X FE R B FICEO11]E T H P E K 20U
TS TIR, R ESEHE L HER T UICF Fikl
MAE B% % (0. 018 F1 0. 002); Y4 & % 5 Bf, MF
MAE {f 8% /NF UICF J5¥k; Wi £ HARIE ST , UICF ki
MAE ¥/NFH Al 3 #h07 5, U8 A SCiR t 9 UICF ik gER
IR

~#— Cosine —#— Pearson

&~ XM} >~ UICF
091 o M
088
085

2]
<082

= o078
076
073

5 10

B 2 % 0
KEH

M4 EERELBEMD

&~ Cosine ~@ Pearson

o8l i X[} - UICF
o MEF

088

085

076

073

5 10

5 2 2 30
SEX

B5 fEFMELEM)

(3) 38 3. R LW FERHE UICF MRS,
LRI MECH 5,8 E op N FRE, BEX 1)
it UICF 7 . &% 7 Pearson 7. CEA[11] FELU R
MF BB ER,N7E 5~30 ZEIBE, BREIREN 5, £
KEERmE 6 B 7 R, S5 RAERESE M1 1 M2 |
RIS R, hE 6 FE 7 WM, A3CRE K UICF 5k E
B4R E H it COV BN R TS F i Mrsk11]#

FHHIEH COV. &8 THEZ A,

250 [ ~#=Cosine - Pearson
205 | ~* XML e UICE

/

100

e Cogine  mif Pearson
~wr~XM{1] ~4~UICF
weipen MF

COV(N)

2 EFESERY
COV(N)
58 5

E]

6 MWEECOVHHEMD F7 FEmECOV HE M)

(LW 4. FEBWHTRIE UICF F M ST H .
WEBIASECH 5, B it 5 opN EREMEAX QDI
UICF ik & 8% i, Pearson i, SB[ 11 U R
MF WHESEZS,NT7E5~30 ZHARE, SWRERY 5. £
WEER WA 8 F1E 9 iR, s IR ASESIESE M1 1 M2 +
MISEIREE R, hE 8 fE 9 A, A SCR 49 UICF FiL7E
BARESEH T CIL (EHE TE% b1 ]#
FHEEM CIL, BA T HEFHMK.

185 p ==Cosine =fi=Pearson 185 ~4~Cosine ~#Pearson
e XM(11) ~-UICF
1601 uthon MF

CIL(V)
E &

® 8 &

5 10 15 2 % 30

F 8 E=g CIL i (MD F9 MEE CIL ik (M2)

EWIE hELEEEEENZORITERF ZE#HE
UE. 2XFENEERT AP FIRARSIE R, BERAEHE
B P A& 8R4I, 3 B RT3 R B 6
HMBHUE SRS T X B 5 2K(E BN E, @5 T
BEMAELIRER, —EBRE E R T HERR I E. &
WEB A, RERF MBI T EEACEERE RS T
SR W 1T 5 AR B A A5 R AN ME R B IRV, (R Bt P — B AR
LRATHEERE EEENFEE., TS0 TERX
BT LA, 5 B A A P B REREITE AP
R, - SRR EER N ERR.

2 % X W

[1] ADOMAVICIUS G, TUZHILIN A. Toward the next generation
of recommender systems: A survey of the state-of-art and possi-
ble extensions[ J]. Transactions on Knowledge and Data Engi-
neering,2005,17(6) :734-749.

[2] XUHL,WU X,LI X D,et al. Comparison study of Internet re-
commendation system [ J]. Journal of Software, 2009, 20(2).
350-362. (in Chinese)

VHEE R ERA, S ERNEERELEHR] k¥
##,2009,20(2) . 350-362.

[3] AHN H J. A new similarity measure for collaborative filtering
to alleviate the new user cold-starting problem[]]. Information
Sciences, 2008,178(1) :37-51.

(F4:5 269 70O



5 84

SREN S  BE BE S B A R TR AR A Y b SR ) g R

269

(5]

L6]

(7]

(8]

ETTINGER A,RESNIK P,CARPUAT M. Retrofitting sense-
specific word vectors using parallel text{ CJ // Proceedings of
NAACL-HLT. 2016:1378-1383.

AKKAYA C,WIEBE J,MIHALCEA R. Iterative Constrained .

Clustering for Subjectivity Word Sense Disambiguation[ C] //
Proceedings of the 14th Conference of the European Chapter of
the Association for Computational Linguistics, 2014 ; 269-278.
KLAPAFTIS I P, MANANDHAR S, Word sense induction &
disambiguation using hierarchical random graphs[ C] // Procee-
dings of the 2010 Conference on Empirical Methods in Natural
Language Processing. Association for Computational Linguis-
tics. 2010.745-755.

TANG G B, YU D, XUN E D. An Unsupervised Word Sense
Disambiguation Method Based on Sememe Vector in HowNet
{J]. Journal of Chinese Information Processing, 2015,29(6):23-
29, (in Chinese)

FEIEB TR BR. 2T 50 R SR ) B 2R 5 70 6B W X
BT ] 3UE B4R, 2015,29(6) :23-29.

[9]

(10]

(11]

t12]

QIAN T, JI D H, DAI W H. A Hypergraph Model for Word
Sense Induction [J]. Journal of Sichuan University (Engineering
Science Edition) ,2016,48(1) :152-157. (in Chinese)

BRUF AR, WS4, — N T E AR O g s . )i
REZER (TR, 2016,48(1):152-157.

VAN DE CRUYS T,POIBEAU T,KORHONEN A. Latent
vector weighting for word meaning in context[ C] // Proceedings
of the Conference on Empirical Methods in Natural Language
Processing. Association for Computational Linguistics, 2011,
1012-1022.

LAU J H,COOK P,MCCARTHY D, et al, Word sense induc-
tion for novel sense detection[ C] // Proceedings of the 13th Con-
ference of the European Chapter of the Association for Compu-
tational Linguistics. 2012:591-601.

HUANG Y,SHI X,SU J,et al. Unsupervised word sense induc-
tion using rival penalized competitive learning [J]. Engineering

Applications of Artificial Intelligence,2015,41:166-174.

(L3% 235 1)

(4]

£5]

(6]

7]

(8]

£l

L10]

DAI J L. Study on the sparsity problem of collaborative filtering
algorithm [DJ. Chongging: Chongging University, 2013. (in Chi~
nese)

R . YRS SRS B P B R B v R AT 5T (D] EEK . BIK
K%,2013,

DENG A L,ZHU Y Y,SHI B L, A collaborative filtering re-
commendation algorithm based on item ratingprediction {J .
Journal of Software,2003,14(9):1621-1628. (in Chinese)
REA, g B AL BT E TS BNY I RTREER
3R0T]. i3], 2003, 14(9) : 1621-1628.

ADOMAVICIUS G, TUZHILIN A. Toward the next generation
of recommender systems: A survey of the state-of-the-art and
possible extensions [J]. IEEE transactions on knowledge and
data engineering, 2005,17(6) :734-749,

JI X S,LIU Y B,LUO L M. Similarity measurement based on
interest in collaborative filtering [J]. Journal of Computer Ap-
plications, 2010,30(10) : 2618-2620, (in Chinese)
RGBS, B, 2 R . VI Ad o8 o o 7 P R B A R4
BRI, HEHLA 2010, 30(10) : 2618-2620,
CLEGER-TAMAYO S, FERNaNDEZ-LUNA J M, HUETE ]
F. TopN news recommendations in digital newspapers[J].
Knowledge-Based Systems, 2012,27(6) : 180-189.

ZHANG X S. Research on collaborative filtering recommenda-
tion algorithms for data sparsity [ D]. Hefei: University of
Science & Technology China,2011.(in Chinese)

. WREEERBN R R EEERHRID) &5 P
EREH AR K, 2011

YU X. Research on recommendation methodsbased on collabora-
tive filtering techniques[ D]. Tianjin: Tianjin University, 2009.
(in Chinese)

(11]

[12]

[13]

f14]

[15]

[16]

[17]

[18]

E. EFHF L EHERGHEETERRID] X Rk,
2009.

FAN B,CHENG ] ]. Collaborative filtering recommendation al-
gorithm based on user’s multi-similarity[ J ]. Computer Science,
2012,39(1) :23-26. (in Chinese)

WPLBAE. H P EZAUE RS BRI T ENR
%#,2012,39(1) :23-26.

MILLER B N,ALBERT I,LAM S K,et al MovielLens unplug-
ged: experiences with an occasionally connected recommender
system[ C] // Proceedings of the 8th International Conference on
Intelligent User Interfaces, ACM, 2003 ;263-266.

LUO X,0UYANG Y X,XIONG Z,et al. The effect of similarity
support in K-Nearest-Neighborhood based collaborative filtering
{(J]. Chinese Journal of Computers,2010,33(8):1437-1445. (in
Chinese)

B3, BRFATOHT, BB EE, 5. B HOE X FERAET KES
WU R aRE )], THE A 2010,33(8) : 1437-1445.
STECK H. Evaluation of recommendations: rating-prediction
and ranking[ C] // Proceedings of the 7th ACM Conference on
Recommender Systems. ACM, 2013:213-220.

SHI Y, LARSON M, HANJALIC A, Unifying rating-oriented
and ranking-oriented collaborative filtering for improved recom-
mendation[J]. Information Sciences, 2013,229(6):29-39.
Apache . Mahout[EB/OLJ. [2016-06-03]. http: //mahout.
apache. org.

MovieLens datasets [ EB/OL]. [2016-06-16 ]. http: //group-
lens. org/datasets/movielens.

KOREN Y,BELL R M, VOLINSKY C, Matrix factorization te-
chniques for recommender systems[J]. IEEE Computer, 2009,
42(8):30-37.



