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Recommendation Algorithm Based on User Interest Model

YU Bo, YANG Hong-Li, LENG Miao

(University of Chinese Academy of Sciences, Beijing 100049, China)
(Shenyang Institute of Computing Technology, Chinese Academy of Sciences, Shenyang 110168, China)

Abstract: Although traditional collaborative filtering recommendation algorithm can easily find potential users’ interests,
it remains cold-start problem and sparsity problem. In order to solve these problems, a new hybrid recommendation
algorithm is proposed. Firstly, this study builds topic distribution matrix through the LDA topic model; and user interest
matrix is created using topic distribution matrix. Secondly, the user interest model is obtained by combining user’s
historical behavior information and user’s content information. Finally, the TOi?—N recommendation list is output after
calculating the similarity of user and candidate movies. Experiments‘on the Doubaﬁ Movies dataset reveals that the results
obtained from improved recommendation algorithm are vaiously'better than that from traditional recommendation
algorithm, and it can better deal with sparse data and cold-start problems.
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Ugip={}, sim={}, rank={}

forvin NV:

for d in N(u) and d in N(v):
sim(u,v) += 1/(In(1 +len(D(d))));
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end for
sim(u,v) /= (len(N(u)) * len(N(v)));
end for
Uj;,= sorted(sim(u,v))[0:N];
for vin Uy,
for i in M(v) and i not in N(u):
rank(i) += sim(u,v)
end for
end for
return sorted(rank)[0:N]

2 MR ST

ERARE T FIL P 1 0 0 30 0 4 3 ) A
TR, {175 AR R B — 2 A3 L, RIS — AN P i R
5. S R AR R A P, BARAA
b, T T LA PR 0 0 £ ) 50 8, 46 40 O
44 ¥ 2 F X IR PR AL 0 R B

SESE A BT PR 5 S AT R G e P I %
R T PR PR — AL S P 0 R
17 WL, R B 7 R 0 e B . ke o, 2 oy
T U AT AR P 2 A SR A R 0 R AR
T P HEAT 425
2.1 LDA £HRAEE

B AR . S g, . BAARA
s e s o o B R SR, 2R BB - R MO A SOk A
J1E HLE-JB PR 43 A R LDA 2 BB RY AT e
155 W - L U6 434, R PRI A 40 A T SR AU

95 58 LB M={m,, my,, m,}, oA LB IR

AN BB SORY, T SOR R A B R T

v S A ) 1T R DA B R X S SR A D L SR
LT GG 1 A 55 5 256 SCAR 9 REAT O i, AR
D), AL AR A ga S, X fir 44 S
Ve N E M, TR JE 0 A, 6 L i-JB 1 A
L FH LDA SykiiAT @ s, W 3 AEON K, AT
753 E WU IE 5P F=(f,, fo,eoe, f) FTHLES - BURE R
SHAHRE @, Wik (3) Fik:

wir Wiz 0 Wik
w21 w22 ot W2k

0= . ) : 3)
Wnl Wn2 0 Wik

2.2 WERPHEBIEE UHIM
St FAT 2 P, R SR8 A ) H A - 3 A

184 {45 AR 5% Software TechniquesAlgorithm

RO @ AT HEEHE, RS F XN BUE H)
AN 7 5 XA Y (User History Interest Model,
UHIM), 232 UHIM=(w1 |yl el ), H
W, wl, Ron F B f 78 UHIM B IBUE. P u i)
UHIM ™ F:848] f; FIBUE T (4) Fros, AR
TP B GUT B RS A G O, BT Rk T
J7 7 52 R R 2 G
> Wi

meM,,

|My|

S, M, R RO A
2.3 HERPITAMEBIRE UAIM

St FAT R, FF VP i 0 B SR AT
2Z (8] B AR AU, e sk B[] ack K AR AU 7 R 1 g s A
TR Z A P, 1535 F XN BUE M 2508 P
AT AP (User Actor Interest Model, UAIM), %4
28N UAIM=(w2,, w2y, w2, w2y, S, w2, #ox
F A f; 7 UAIM FBUA. fEEFAR LR & B ik
PEAHACLRE B KB HT A AN .

FP w FIH P v AT AR TR W= (2) Bk,

P u i UAIM w3 80 £ AUE T8 =X (5)
Fros:

4)

Wlm‘ =

W2y = Z £imact(”s Var) leari (5)

SiMact (U, Vas)
Var€Uqct Vas€Uuet

ST, U SR P4 BT SAOLFE P11
24 FEAANEBIEE UCIM
N TEEHP, S EHENNREETEHA

2% 2 B) (P ARACLBE, 3 3k P [0 sk i ARACL P B 1 7 s
POBRIHER S P, 5B F O R AR [ S AR
KNH TN 2 MR A (User Content Interest Model,
UCIM), HA 222008 UCIM=(w31,w3,, w3, w3)), L
Wi, w3; RN £ A f; 75 UCIM H FIRUA. TEiE A AL
FH P A aE AR UL RS B KT ET A AN P

W u VPRI R EE M= {m, ,my, - my}, T
SRR UHIM, =(w1,,,wl 0,5 wl,.), FHFY v 3ES B L5
B M={m,myp, e my}, UHIM =(w1,,wl 0,0, wly).

P w AP v A AR TSR =X (6) B,

oo (8.9) UHIM, « UHIM, ©)
sim u,v) =
con [UHIM,||UHIM,)|

P u B UCIM = 8 £ BUE THE a2l (7)

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 55274 9

http://www.c-s-a.org.cn

i H AR SN A

Fros:

SiMcon (U, Ver)
W3¢ = V(,,;an ) gl:] - S (u,vCS)WIV”i 7
Hlt, Ueon P u (RN AR P
2.5 1A PHEBRE UIM

B HFRH R UHIM. UAIM Al UCIM J&, %
AN DGE ) 3 R BB BEAT & O, TR %
LAY (User Interest Model, UIM), HE 2R IETE AN
UIM=(w4 | ,why, = wh, =+ way), Foid, wa,; iR 3 B
[ 4E UIM F FIBUA.

WHHF u i) UHIM, =(w1,1, wl,,wl -
UAIM ,=(Ww2,;, w2,,," UCIM,=(w3,,,
w30, w30), UIM, =(wy1, o, w
UIM Hp 78] f; OBUE T3 (8) ﬁﬁ/T '

whyi =1 —a-B)wl,; +aw,; + w3, )

2.6 EpEFEIR
32 i B 4 IR bR 2 UTME HEAT ML -5,
AT TOP-N 4.
BRI M. ={mmy, - ,m;,}. B¥H P u F1E
e LS 2 1A K ABLBE T I (9) s
UIM, = m;

sim(UIMu,m,-) = m (9)
1

a3 F P RS R S R R T V% 2.

e R A A, R LDA BEAYEEAE, =
il L - A R A A B @ HL R AT P SR, 7
A FH 7 S MR UHIM; 15 R P s i 51

:quk)‘

FAPAT g RRACAEE, R 3 P AT X AR UATM

WG &5 AW N B BB PN S AR, 2R i
FEH AR MEE Y UCIM, & UHIM, UAIM Al
UCIM A= G FH 2 mps UIM

// calculate sim,,,
for vin N:
for d in N(u) and d in N(v):
sim g (u,v) += 1/ (In(1+len(D(d))));
end for
Simg.(u,v)/= (len(N(u)) * len(N(v)));
U, .=sorted(sim,.,)[0:/];
end for
// calculate UAIM,,
for vin U, sumg., +=sim,.(u, v)
end for %
forvin U, :
W2,; += Sitg (usw) * wIV:-/ SUMyers .
end for ¥
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end while
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