Fask #1¥m MRFERFFR(ARAER) Vol. 45 No. 1
2017 %1 A Journal of Henan Normal University( Natural Science Edition) Jan. 2017

X HRE :1000 -2367(2017)01 - 0079 - 06 DOI.:10. 16366/j. cnki. 1000 —2367.2017.01.013

T H P PEE B o R 2 g HERE R A

"R, MR
(TR IR HEFEE, Wi 5 453007)

B EEAEESAF TS HUNE IR R B R A PR B IRBUE FTE E
FHEREI, BT E S MHER WX iRt BSR4 AP B ILREIE SO R PR, SR B P PR
SAHTELE. RIS SHEERAA P HUES LY B AP MESHLUE, F B IES B B ™ RilEE, Xt
AP REE SRERR, BRENBEESYHNBEELAL AETHEENRE, A EEEESRS
e

R : P IEE ; e AL Rl g

A4S IS TP01.6 XEkERERD:A

BEE Web 2.0 ZIARRIAERE, “FELR SR MEATRZEMTE H R ARHETER
SIER T AT 2 LU R P TR, HEERFBCARR AP MR ROFRORE, B AL Rt
HAPER , AREENMENE. Bl EEREFTEAETHSNRERE TR EHEREU R
L IE R TR R G, BT RIPIE, AR I RGN E 2. BB R i i R AR s SR [ 1 ] R B
Tapestry R 4t. B HEAFDOR AR R 2, SCHR(2 - 3 DI A P 3RS 15 B A T A A D RS M8 B iR AR 45 A48
—MiRE BT CERE RS, U4 ¥ £ T OB R SR UM MBS A, R T— T N4 L
TR BT T LT SCRIRER R, SCIR( 5 4R T — Mol 2 Se R 38 O 2 U P 15 45 4%
AP ENETXESERE—ENHNREERS. X6 BRI A RERMAFRSES B —
FHBTRIHERE R G, RIS & VRIS IO IEFE 7 1 , SR 7 1 AT LR SR & RSt B s, 95 10 A
PPREIZHE AN THESH R RER AR R RARZIT Z R, 88 B RS9 SCR[3]
RS T LR RS PR EARRGS & W — A B SRERG0 F E  E sUh . SOk 8 DR Y
HRITEMABIAER G a9 SR 10 R AT F P MU R 5 8, BUR AR B R o0 A
PREARD R R A SCIRI9 DR P AL B RS B A P ITRAISE & IR I TR A AN, &
13 B ET LUK AP B BT SUR B AR JE F P X7 B B S R B ARG & F P SR = .

AR MR A P S I B RS MR B R A B R B R PR R R SRR P PR P T
7RI LA SO A Y R , 55 45 6 R A AR I AR P 3 A LU o B AR P SR B AR LBE , SRt i
gR.

1 HXAIR

L1 BTAPHHRISEEZR
HTH P B o E LSk £ R AR MR A — @ B R R AT P BT R s KA T Z 2 B
¥, AR A P RE R, AU P R E b H A O H $IP SRR S H A H AR P M L

IS 8 B #9 :2016-09-22 ; &[5 B §§:2016-12-05.

ESMB WA A OCE S0 H (162102310442 ) 5 W R4 # & TR AR PFFTE A0 B (14A880018) .

EEEN CEBMESE) 08T (1963 - ) W IRNIA WS IR A 882, W4, TP W A EEIESE, E-mail.
yhz87@ 163. com.



80 LV ERE L G ULy 2017 &

TG B P X TR AE 43 B0 TR L B AR RE AR K. AR BLBEVHE O ik R A SR B3 AH AR (Pearson Correlation
coefficient) ') AR 3XAH{BLEE (Cosine Similarity) " 3-8y . A B R B AU

. 1
_ 2(1 =3 N(u) ﬂ N(v)) m

V1 N(w)UN(v) | (L
Hepw, FARRF u,0 ZEBRLAECUE,N(w) BAF v BXBHYRES . [(v) BRF o BB
#4.

P u SR« FBINE
P(u,i) = 2 W, T, (2)

veS(u,G) NN()

He S(u,6) BAMAF u XBHUN CAYRES ,r, FRAP o ST | BXBES.
1.2 ETHRAHETR

EF e YR R R P 8 Gt B VR B WA SE A SR AT R R B A 22 TR A B
WM3)RFR, w; RPN i,j AR, NG) RERTYG  BXBORAPEE, T NG) RITEXNYS &
MBS,

w uy

w; = ! N(|l)NR:)N|(]) '. (3)

B Y T AR AR, BUA R u X972 A BB 0 (4) KBR, Jb $(7, 6) MR %
AR C MRS, AR u XY1E | BXEBE S,

P, = Y wir,. (4)

ieN(u) NSy,G)

2 FatERLERS R

ETRAP SR IR EREE R R RESR R . B R P RN SR b SRRV, B 5
R HRAE B AR L B TEAT 3R], SR U5 T B S AR E PR R AR , AT TE B L ) 7= SR AR AR SR R, S5 B Rl P B
TR A A PR ERE R R A P BRI P 258, T35 P 94 A LB , B e e e o R 4
&R A P PR UE S A, R B BARA P SRS RUE , T B PE4r, B RIS R B R R I E 1
Fi7R.
2.1 APITILRIKE

XIS AR RGEME TAHMERNE BRI, A hRBHRE R FEAF R MBI . XL
WRICAN MBI, UETRERBER. BRMWAP ENEE BRTFEILER, 1 DIE LAk
Bid g B (AL RERBEATE = RER, BERERFAERNEL, HEREIHERES
AR
2.2 APiEgERR

Ve BB BlA e LRI EHES . XA AT, B IR B AR EE A PIEITRS R RS TR
RAKFRF=RBEALR. KPR GERAELMER, FRNER RBHEE K=& LR, =R EENE
T B RBRAE S TR mE.
2.3 FEARBARKEESR

W ERLAEAARTERMBUWAKFHANA Y. — BV, KGR AFRBRESVHERL B
W, AR FEFEHABBR T THEROHARBHELKEERS. ELRE(0) e BERERLREEN
LK B RAE, 1 (5) RFTR,

0, = =, (5)
H w;, #RNE i R j RAFEBHEE,» R AP EERL ARG R NEE.



18 vHiEE s AT A PR RL R A 81

PP B0
—

&>

}
( F:’%Iﬁ%‘ﬁzﬁr ] [ mrEwge )
}

uuﬁ{ﬂ?&ﬂz’o’rﬂﬁiﬂ [ mewnme )
* % . [%m [mram] [Hren |

EREE

B ERERRAELR

2.4 FRERER
RIESEAPFRRRC, @RI AR EFER. EE?EEE)‘Cﬁiﬁﬁ%lﬁﬁﬁﬁ}ﬂﬁm%%ﬁ)ﬁﬁm,ﬁ%ﬁ
PR AL PP S RN “ 47 27 B i, aBiE A 41, 0" X B r o, W ML 4N
LE
1LAEFEN "7,
r(f) = {— LAEFEN "2, (6)
0, FiAth.
BHF-TMEEEE R T AP EMER, X B URERE(F) R, 0(7) R
F, =r()0. (7)

3 MERAPECHhREREFEE X

3.1 FEERAMREEERT

Y—A P EORTE RS R BRI 5B, BB MIFR P RBO= M & Fh e , BB R X ST
PriAl R IS SR ™= R E N2 N RHE , HIRBUR 38 T s L P LA AR B ), X Sk R
TEH) Al POS(part of speech) J21H , 4 SCR FIGE T I 7 ik XA R IR R AT BB Ge 11, 1 B {8 A B A R R
BRFR. BARBHRE(Q)ERAFA RSN ERMER, BB TN TN ERITER, 1(8)
A FR.

0= X5 F, (8)

X B S A HIE T, m RRFENE, Q, ME M K/ N R AR SRR B3
3.2 APESHEUETE

PR R R R B AR B TR R R DB B9 F P 3 R — AN B AR R S RVEA T B S K
BsE , HEITREERES KRN, K ZARRUE ML R 0T EMIF e @R, iTE R, Mg,
FIAKREB AKX B u f o S RIEFHIRZE

d.(R(u,i) ,R(v,i)) = 0, /Z Lry —ri 12+ (1 +0,)1 Q(u,i) - Qv,i) |, (9)



82 T#FEREFR(ARAFR) 2017 4%

iXE" R(ual) = (rul’rﬁy'"9ruk30f(u,i))’R(v’i) = (rvl 7rv2""’ryka0f(v’i))’Hruiarpi(i & [19k]) %ﬁr\‘ﬁﬁ
FouFlo S8 RS, Qp(u,i) , Qp(v, i) S3AIZAR P u Flo X7 & i HEREIEDL. d, (R(u,i) ,R(v,i))
AP u o X7 i MR

AP uw o W RZEE (9) XRiTHE
d(u,p) = WulT)F ¥ d.(R(u,i) R(0.0)), (10)
XE, u,v) R ufllo BFEATES Y RES. NP u,o B9TFHRUE R .
1
s(u,v) = (11)

1+d(u,0)
3.3 ESFNEFREE
R R R Y, BT R P B IR I R B AR A P S EEZ M E SRR P BRI &, Xk
AT R Y B AT AR 40 P P K T P X400 B D3 8 55 L A R 40 J R P et T
545 B TTER AL BLARRE AV BOR. B S R P RRUE R R B N AN FER P EE. TS I B R A5
Y R, —R, - s(u,n)
+ neN

ZS(u,n) ’

nelN

XE, Ry FORH P UX BT U4, N RR 5 1P USEBALE AR R 456 R, RRABE I n 38
FEah i BIVESY, R, FORBEA S n YR I, s (u,n) ZORMPT U FSEIE R n 8995 DU

i bR (12) 3K B AR = 39 6 B BN PE4r, 8 -5 7 SE R VRS AT B SR B R i
HER.

4 XLWRERTH

ASCEHR A JAVA 55 7E Eclipse -5 T #EATEGE T, (8 BB S8k B B 5L 2 Wy M ol L B
A B P PRI B O, IO Ry 2008 — 2013 48 [H] Y B SR IT IR BUEE , SR & P IEIR ER: 9249 T4, 1T
W KT R b E BB 48 TR, 2 5 BTE L P 5 B8R 56 71 %% &3t X A8 #E 17 Bt
J& , A SCERIUT M 2008 4E 10 H 5 2012 487 A Z [H],13 208 Xt 531 FhEL S4B HLAT 236 450 &iFiL,
Hep B & WRA X R RS AT BARMBLE Y 0. 875 25, FENLAYK AP W4y BOR R #EATR 20, K
 80% FI T HEE ISR, 20% I THAHEI .

4.1 FEXRTMIRAE

Xt ip e et R AR S R M B HEA T VPR AR ME A P A X iR %2 (MAE) (S 38 (Cov) AR B IR IR
22 (RMSE) %8, &R 5 1 5% H] MAE {EAE RPN R E AR ME. MAE J23f i 718N GRAE SR 000 3 0 Fn il 4R
SRR B R A X PR 22X B AT PRI , HEFAE B A B MK [R) MAE B9 RN T, AR SCE B4 R R A
TR R R 2 (MAE ) SEVF I3 F00 9 MR B, MAE 893T8 A C .

br,, —r, ;|
2 u,icS | I“l*L wat , (13)
XE, T RARWRE,r, FoRF P U XY ¢ fvea 380, r, 5004 1R U X6 § B9SERRiRar, C 1
R/, TR B, B BB
4.2 LWERRSH

HEUEA SRR W TR, L SE ) UserCF B3k \TtemCF H3%  Slope One H.3: \KNN # £ 1 SVD
S EER A A CRIE A BT &

EXBEITREERLERNE, BEA U ARRARE W, 0 WEETEETEO0 21 ZH, & 0 KENZEN
WMEE MAE {9254k, SCIR S5 RN 2 PR, B 2 ol DUE Y, 24 O R BRI i 4%, € B EAR st
/b %0 BB R 0.56 MIRHE, C EBBIRD, WG C WEEIH EFEE, LE 2. XEFENHEPITFEER
TEAMDLBE IR AU A, e O A AR 22

2|

P, = (12)

C =




14 PPy, F A TR PORRE W RITIRBE H ok 83

e BORE WIE R AACTE R R B 5 B 30, KW RANE 3 Pran. WE 3 R LA, S8R Bl g %
BT, ASCR AR MAE EIIR T HALK 4 FhE, RERE A SCR BN T E SR E R, 1
FRE R EHEER TS,

S
—e— Ttem—CF

0.84 |- [ '\ —a— User—CF
= Slope-one

0.82 0.72 a. “v.

- \v\
e80T i ==\§b\\ g
0.7 . o \\ S >

MAE

Z 0.64f 4
0.76 }
-l

0.74 | N \\\\\
‘w —
0.72 1 i Il 1 . 0.56 | n . 1
0.0 0.2 04 06 08 10 0 10 20 30

08 MRES
B2 BAR OX MAE (IR B3 ARBE MAE {ELE R

FEARMRH , F R FEHLEER 10% & P37 B, 355847 5 IR, B /5 HL 5 Ik MAE SR 45 R 11
{H. 5 KNN B B4R R P 0k 20,SVD Bk IENIMEE I S 50R B 8 0. 005, REAEHER 25, AR
A 20. 5 R MAE 4 FR.

AXHEYE  ItemCF User-CF Slope-one KNN(k=5)  SVD

B4 BHEEARBEN 89% T i) MAE {H

MAE {E#8/), BiRs BB e , R 4 opal IR B t KNN Bk g B i 2, A X IEE
BORE B L5251 TtemCF 1 UserCF S5 A0 LLALH -t LB (2., 55 Slope One HEEFN SVD Bk AH L AA
—E R E, B T B RTINS .

5 I &

AR T —METF AP FE R ENR IR R S X RS TSR b RS IR R P e fE
B, EAE DL E AR 48 T P L B4 R P SRS FTRT A RO SR R B TIRIEXS HE R B, B S R ST
BRI A3 T ARRHIERTT. LUS MBS R %5 IR BB 7E L RIE B 2Rl |, SEH BN LT XX
8, #-— P RETIREE.

s £ X W

[1]  Goldberg D, Nichols d,Oki B M, et al. Using collaborative filtering to weave an information tapestry[ J]. Communications of the ACM,1992,
35(12) :61-70.

[2] Woerndl W, Schueller C, Wojtech R. A hybrid recommender system for context — aware recommendations of mobile applications[ C]. Washing-
ton;In Proc. of the WPRSIUI IEEE Computer Society 2007 :871-878.

[3] Woemndl W, Brocco M, Eigner R. Context- Aware recommender systems in mobile scenarios{ J]. Int’ 1 Journal of Information Technology and Web
Engineering ,2009,4 (1) :67-85.

(4] BAFR FHZ ETUMERMEN LT CRERRT]. TEHRI2,2014,41(7) :275-278.

[5] Wang LC, Meng X W, Zhang Y J, et al. New approaches to mood-based hybrid collaborative filtering] C]. New York: ACM Press,2010:28-33.



84 M TR E (B RAFMR) 2017 %

[6] Abbar S, Bouzeghoub M, Lopez S. Context- Aware recommender systems: A service-oriented approach[ C]. Lyon: In Proc. of the VLDB Work-
shop on PersDB,2009.1-6.

[7] Adomavicius G, Tuzhilin A. Toward the next generation of recommender systems: A survey of the state-of-the-art and possible extensions[J].
Knowledge and Data Engineering,2005,17(6) :734-749.

[8] Aggarwal C C,Wolf J L,WU K L,et al. Horting hatches an egg; A new graph-theoretic approach to collaborative filtering [ C]//Proc. Fifth ACM
SIGKDD Int’ 1 Conf. Knowledge Discovery and Data Mining. San Diego; ACM,1999:201-212.

(9] Skfdak, Xk, Zefbde, MA AP TS FIRRE SO R AL )] . DRI VLR 4,2014,35(2) :228-232.

(10] 4, HEg, H, % BT B0 SRR M BEE & S BHE(T]. M T¥518H,2013,30(6) :22-25.

[11] BRADT, W, BHRAT, & TR RN BB GBREEXRT]. RILREE(ARBERT) ,2014,35(12) :1697-1700.

[12] EM, WET,ZTTH. T IAUKE B8 k-means BIEFFE[ 1], M K%M (THAR) ,2010,31(1) :89-92.

Collaborative Filtering Recommendation Algorithm Based on User Comments

Ye Haizhi, Liu Junfei

(College of Teachers and Educational Development , Henan Normal University , Xinxiang 453007 , China )

Abstract: In this paper, a new collaborative filtering recommendation algorithm based on the fusion of user comments is pro-
posed, which is based on the mining of users’comments on the electricity supplier website to obtain the product features and related fea-
tures. By using the polarity of each feature opinion pairs, the characteristic matrix is formed, and then the user rating matrix is formed
by the users opinion quality, and the similarity of the users score is obtained. Finally, according to the characteristic matrix and the
users score similarity, the comprehensive similarity of the target user is obtained, which can predict the score and form a recommenda-
tion list. Experimental results show that the proposed algorithm improves the recommendation accuracy compared with the traditional

recommendation algorithm, and improves the quality of the recommendation.

Keywords ; user comments; recommendation algorithm; similarity; collaborative filtering



