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A Recommendation System in E-Commerce based
on user Clustering |

Pan Yu, Lin HongFei

(Department of Computer Science and Engineering, Dalian University of Technology , Dalian 116024 )

Abstract: Recommendation system use customers’ historical individual information to realize personal service and it has become an
important technology in E-commerce. Collaborative filtering is the best recommendation system at present and it has been used widely. But
with the gradual increase of users and commodities in E-Commerce, the time consuming will increase greatly to search the nearest neighbor
of the target user in the whole user space. This paper introduces a collaborative filtering system based on user-item of a kind matrix .It can
"solve the problem of new-item in a certain extent. And the experiment suggests that this method can effectively improve the real-time

performance of the recommendation system.

Keywords: E-Commerce; Recommendation System; Collaborative filtering; Clustering
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FROHBAFBHER “BR” 8, BEMURS EERVHE—SESNENTRSFELTRANER
Bz —, MREMECHRS PSR R RRME N ERSH— KR .

tELS IR RE T L R Z (A paAR Y, B BARE R BEAROEBNEMRS (BHREE) NELREAS
BirA P s, REA R RILA AT EBNHEL, AT RAENEUETHLE A3 NEITHIE
B, HmE S, B, BRET SER0. MURESKHBSHORE. R, MIREFEEATHEE, 2 BiRm
THRMETF AR

BEhRTEFEAENAFZE LR BFAFNRIESE, BFERTRSREMEEREX, AP HE
MEGUHESSAMNED, IMESEENAF 2R ERER B, RRITGEF TR E RS SR, &
SRARAE LA 2 F 7 B0 SE R R N A SR o AR T — R E T R P BRI SR SS I T v, IRIE T & FTE 2854
UM ENEROTES, BEHANEMEMNRRS, BETRXE IOV 2R3 P #T RS,
REMAPFRBEMNTERANBEARE, AMEBERE A 20 LERBEH P R TS NRIEASE,
A IRYE P SRR AR A X T & VR 2 TR B bR P VR SE A . B T RERWT LU B 403 T, FR A SCER
RIJTERER AR B ERE RS R SER NaNGE L, MR RSMER AR E R M S BRI T R, -

2 AT EHEERS

21 HiRE=
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Typestry Rf&FIRH KAV RETIEHEE RS, & Xerox PARC IR PR H— MIFRIAEZRERY, HTT
Ve T WRAE. HERE R T AP, GroupLens & TH AN M AL (EHEERS, FTHEIZWEAHIE. Ringo
HEFE RGN Video HELF R GUMIT i F HRAF 80 77 AEHEF RFE Y. MovieLens f& Minnesota K FFR H15E:T Web
HTTR R R EHEE RS, BTHZEEY. BN EITIEHEE RELERL LthE S T B KRR,

22  hRERIEEEX

R A E T XA —MREP: R 3 — LA PE S EBARLL,  MUARAT IR EAB TR A TES o E AR AL e
D REEMSEER RS TES: B, HEASEE, RBASMELERAENEN; ik, HFHAZ BN
COAEUE TR E A R S B ELT.
221 AP R BRI
- APERMRREEETHE P A EREREN. NS BXIFN Explicit Rating) FIBEFAFM( Implicit
Rating) Fift. BERXIEMTEEAFA AR IRMEL A ONE—ERIAREE, —RABSEERERERNTRE
B, REHBXEYBERRE, BERPMARMESBEET, MERAARERDMETERSE, BPNEER
Wil BRI H . BRI A EMNB T A RS A . BRI — SR EFIH agent FAEIT 5947 N L Wmie
Foo RESCEE A B[R0 3 BT S S SISk IREUAH S B
222 MUEHE

EEAF ] ZEMEUETEDT, BES3AEF i M s EAEDL REESEAENAMMEER
FETECTIZ AR, 28 sim(y)). EE2WAH P Z EEAME, —&F 3 Morik: KIEALUE. A
Bl BIER &AL,
£z AR BRI EER n ETB TR EARE. RAPEANTNERE IS, WK EES BTN 0.
W TERANREZ BNRAREREER A ZEEME. AKX 2 1

Sim (i, j) = k=1 2, ) - (2.1)
\/ Ry *2 Ry,

k=1 k=1
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sim(i, j) = \/ (2.2)

Hoep L N A TS IR B &, R WH P i XIE ¢ B4, R, WA i XERIEH TS

B ERRZHALNE: ERARE PR BRI P 04 RERE. £ FHREaUETmEm e 0nT
EARTAIXHARE, BAR 2.3:

Z cely ; (Ri’c h R_C)(Rj-c - -R-:)

\/Z cel, ; (Ri,c - E)Z * Z cel; (Rj,c - E)Z

R, ATIE ¢ (FHITH.

WESEH P 2 ARRLEEE, =P u, FE—MERARBEE A NESI “A8/E” £4 N={U;, Uy -
Ul 0<tSm, uNET N, WU B U, sim@U)1 <ist) ARBIDHS.
2.2.3 AR

P HET AR Y MBI AR B 15 B P 3R B H AR P X RAT ) T B SRR AT o P o S AT BT LU
AR 2. 4 1HEBE:

sim(i, j) = (2.3)

MZ;I(RM',—K)*sim(u,m) (2.4)

Pu,i='1T+ n .
Z sim(u,m)
m=1

Heh R, AP u SRR TS R, A m IR M35, R, HIRP m X RTINS, sim(u,m) -

P uflm B AL . ‘
T A7 BT R P X BT RAE S IAIVE S, REEFF TR B R RTE T S R R R e B
R

3 ETHPFRRNETHSEERA

AXREMETHARENETFRSEFERS, EADRTERSEM £, BIXHP#ITRE, BXHE &
T LB ARLRI R P DA R —28 9, SREIAE B ARH P BT B RS P AR RIE WEIHITHER, AR THER
=, #E T RYAAIE A N IEE .

3.1 HEAPHRBERFE

P 3T f B —E R R AR A EE, b xMLrImaEERRE, SRIEFETFHIZL,
T E G EERALLEAS, MEBLERBHOHS IEZEREUAE . BTRASRSETHEERLRT
FNEFHXSESE, BOTHERT LR T Z/ WA, TN ACEHEMRE, X UF X
Lo LR P X TR PN E B BB BRI P XA AR m R AR R E, BAESETT:
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— Z el, PIM_,_ * ,uj(x,.)
o Z eI,,/uj(xi)

PC, ,REMP u X35 j fRaFE, PI, AR w3 b i HISFAE, I, RERP u EVFEMEAE

PC j=1,2,3...

&, p(x) (BT HEH j BB

 EIE A TR FEC I B, 1R — AN S B A TR AN E, WX A &1 2 A R,
T 57 P AR B AR SR A P BRI R o T 44 B P 3 T AN R HU T A M ERR I, R S A R P RO SRAT 2%
FIALE, T H P X T LAE E TG SRS 7 B B A TR MK o, RG> 2RISR/,
X —ERAL “06 FERIE". “RET LT SR RERERIRETN. IHAEFERETHAXNAR
KA R AREESR, R I ER SR R0 MHE S SRER A, X TR AR RIERZESIM
B AR B AERE, AT#RR T % 46 .

3.2 EBHRSIEHRBPIERE

K-Means REFAMIHHBR/D, TUARMAESAR AR A LR A G RS #0772 [ AT RS (e,
X} T LT T 45 Pk B RN B B AR E K IE SLELBCE &, RIRTE ST B Wl LU RIS B R TP O B e
BB WO MREP TG RIFEARBMESIADH, RERENHERM.

St TBUE P AR T S BUR GEME E T MR RY (0] LA SURFI RS AR o AR B VT AR BRI L P 00 H 28R
YFHEFERE, A K-Means FEFEHH - U BIARNES, €£BFEMAPERNRFTER B ST R
A&, FRYEH SR BB T & R PPOTE S T B AR X R SR R VB, R B A E R A T
FEHEFS BAEAP .

4 SERREGRIT

SEI6 K A FI B E SE & MovieLens(http://www.grouplens.org) . MovieLens T fI#(3E & Minnesota K 34T
GroupLens Research T HETWEER), FEMHE LEMAFAVIRNZRS, #HTERITFNRRF[ X TEROHEE.
MovieLens ##EE A movies.dat. ratings.dat F1 users.dat. movies.dat FEE T 1682 FEE K FEMHRE R (S
S\ HEAFBTEEAD, users.dat FEE 943 AL FIEEE (AP ID. A AN SEMEL), ratings.dat
FAE 943 RL XY 1682 FRELZH 100, 000 &£iF4Mcgk (AP ID. BEARS. SFHEMERED, TFME M
135 MEY, HEls, RUAPTZEENEZEERS. £30% MovieLens £3B5E K 80%1F A IZrE T 5
20%1E R PREE .

BRI URESRNE AP O BIREM R RIED 4 BT E S, Bk, MovieLens HiEEMNH
BR&EH . 1-100000/ (1682*%943) =0.936953. H Xt 943 ML A 4 HITHERT 18 KB K RIFE, 858952 &
0%, B IE R RFEEMAIRITSR N 1-8952/ (18*943) =0.472605, BRI T HIBENHTE.

A CRBEHIEER ID 4 82, 111, 445, 681, 904 AP {EABAF, HRBEMNKZHUETEBFERAF
MEIEARE, HFERIESEHEREN 10, AT HEBEEAIFRETENHR, SEEENBAZRLERE
FRAPRBESRE, REMHRH K-Means BEE LN 943 NHFHTERE, BREBI3EEN 2, 3, 4, 5, &
BExE— " BRAP RELENEMN T RARENE, ERINEIESEHE M TRIR:

x1 BRESEANH

Tab.1 The number of the nearest neighbor

W 82 11 445 681 904
A
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