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Enhanced Group Recommendation Method Based on Preference Aggregation
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Abstract: Group recommender systems have recently become one of the most prevalent topics in recommender systems. As an effective
solution to the problem of group recommendation, Group recommender systems have been utilized in news, music, movies, food, and so
forth through extending individual recommendation to group recommendation. The existing group recommender systems usually employ
aggregating preference strategy or aggregating recommendation strategy, but the effectiveness of both two methods is not well solved yet,
and they respectively have their own advantages and disadvantages. Aggregating preference strategy possesses a fairness problem between
group members, whereas aggregating recommendation strategy pays less attention to the interaction between group members. This paper
proposes an enhanced group recommendation method based on preference aggregation, incorporating simultaneously the advantages of
the aforesaid two aggregation methods. Further, the paper demonstrates that group preference and personal preference are similar, which
is also considered in the proposed method. Experimental results show that the proposed method outperforms baselines in terms of
effectiveness based on Movielens dataset.
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(@) HP P40 R={r [1<i<mI< j<<n}, Hrb,rg B P o W 30H i 974
(b) FP-BEHR AR (U, 0,0t =12,....m, B0, {u, 9.} RS u B TEA g

L E
(a) BELHHEFE SR, T H 76 22 51 3% P AR A, 37 B 10 T 2 .
TR

Step 1. FREUH -1 HAS 2,4 BUH 77 -1 H %6 B R 3B 2 — A mxn 55,

Step 2. FKHUH P -T0H -HF LA B AL 126 9% 10 Rl 5 SR (g /DN 7 SREWE ) BEAT Ml 0 Rl 5 R LT g M
20,45 B — A~ gxn FEFE.

Step 3. &G FEFEAS B — /N (m+g)xn 5 FE AR 350 15 00 BT 2 75 v (9 o, 22 1 R P 18 0 )k ) AR
2 22 3 (3)ZRAF I TF 43 F6 P

Step 4. 4 H 7 BUIPE 73 BEEAT A B Rl A, T DR 2 201, FEAR I A (@) T EAR . gxn (FEZH Tl
R

Step 5. I P A TR 4F B A= BCAHERE B 3R

Step 6. MR A (S), MG HEFESRB B R AHEE SR

JHLRARME 1 iR,

PR
IﬂH{g‘Ql — g m_
n o A > >
b4
n
n
_ lr 5 v
gle—| BEIR | ths
L Lo
k —
n

Fig.1 The work flow of IMP
BT ek i) i i i 5 L4 77 0 AR VAL

25 BREDH

AR R BT A T AN AR R T i 1B B R R B R B T R D m I R n AR
BN g, FC 1B LR AR 1 v AR W A i 75 SRS 30 AT — i i 5 PO I T 52 2% 48 9 O(gn), BT LA 7R i # F HE 77 i
T3 1 B SEAT e e R 5 PR N ) B2 2% BE A O(gn), SCHE 77 VA TR VT 23 BT S5 0 2E AT (i 4 i 5, DXL BB RS [ 52 A% B Oy
O(2gn). 7E TR VT: 73 25 BR, 126 HUAS 8] 1) Tl 97 53- J7 VR IF Ik [ 52 2% B R A [ (1), 3 B DR T F P i IR i g v
191, K Y FCA S0k I 52 24 2 0 A R ABL A 2R B 5 7 9 R SRR 2L ) AR AR ALLRE, — A U TH B 2R 9 O(n),
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0 T 2EL PR AL RE T B (O B 1) 2 24 FE 0 O(gPn), T T3 I B 43 i ik 1) 42 24 >R O(gn). [ B, 6 - F il & AR ABLE
TSI N AN A G, R AL RSE T 55 (0 B 1) 52 2% B A2 O(mn), T 7 43 (1 B 1) &2 2% P - O(min). 53t 7 ¥ 19
FRACLEEE T 0 N A2 A N Al e RV 2E O e, DR AR DL B T B B B [ 52 2 B O((mg) ), TR 9P 43 1Ay B [ 52 4%
N O((m+g)n). Bt J7 v 0 7 FI R LA D IR, Z D BRI M R 24 A O(gn). (Al ik, % F AR ) g &5 T v HE 3 R I
I 24N OQ2gn)+O(g*n), K F HE 2Rl & 7 i HE#2 I A IRI A 24 B O(gn)+O(m2n)-+O(mn), 3K FH 2 1 J7 92 4
F7 I BB A] B 4% B 2 O(3gn)+O((m+g)°n)+O((m+g)n).

AT UUE WK AN [R] 7 i 4 1 0 R AR ) o h B3 B R AR AL BE T D R R e e R B R — R 5 H
FE REAR R B E AN P RN AT kK ANMRACEREANBAB S | AR BEHTTEOAA O(g)=
O((k/1-m)=0(m), | 1 B b & B AR UL B2 1 B2 2 2908 O(KM/12-m?n)=0(m?’n), 75 Bl & B AU i S B 24 i 9
Oo(m*n), B0t J7 ¥ I ARABLRE T 55 8 44 FE 290 O(14+2k/14K*/17)-m*n)=0(m”n).

A AR, S0 77 92 B 1) 52 24 B ) T T b B AR g & T 925, 38 06 8 B B8 I (B B AT T AR AE TRl — N B = 2
b, AT 43 SR FH 25 FH P ) (Rt 8 ARV B, O e v AR R P

3 ZWERSHN

AT S Movielens? Hidid 4 LI 78 HCRE Al bR is BEAL (¥ 75 V5 R 48 AP0 B b DA Box Ll T v B
Je AR A SR 5 SR NS B T A ST R U5 S AR A A 05 15, O X S0 45 RAEAT T Hr

31 BIREND

Movielens £ 4 FH 52 [El Minnesota K 2% ] GroupLens it 70 /N G - 4E 30, iZ B3R A& 7 H P X RN
WME R HEREMERE B UK B S R

S5 HEE RAA R A HERE R MERE £ h DA S BHAG B AATA R AT SIS, S A RHAE RN
KR AR D R AL GiHE 7 R G5 10 SO0 46 AR A S 30 VP AN T 75 A LR AE, A2 TF S04 4 oh iy B4R 0 B
O I UL VR AR SCAE Movielens U8 42 (19 LAl I 42 R STk (34790 3% 19 0 5, AR U BE AL BE 4H B8 £
Movielens-Rand #7525 . T~ 25 4 AFULE X k75 45 S HA — 2 A SE M B 42 B8 SR [3 1730 5% 10 75 ¥k, [ B A
e M A 2H 2048 5 Movielens-Simi, 123504 52 1 2H R 03 1) HL A 850 v PR AR B2

A S [ B 38 7E B SR S04 B CAMRa 201150 1 3E4T 7 304E 5256 CAMRa 2011 /& BL SR 2 Ry BE 4 B A7 1) 5K BE H
SUMETE B SR A2 B R R A5 290 AN SRBE, 3L 602 A7 FH 76 7 740 HFESZ VRN VAN BUE N 1~100 2 [A] 1) FE 4L
3.2 BAXINFE

ASCAE ) Movielens Hif 8 A0 5 502 B M5 Hoi , TV A S B b B A8 IR D7V R B BR AN 2 20 A
FH P LR SPAN o (0 HE s DL PR AN I 20 AN FRSE I 7 20k b 2 ) 0 B R L B 943 LA 1 682 B HLEY,
FA P BIPE A X B 1~5 2 8] R4

T LH AR B e BT A P PEIE B A, IR EE 5 80%, MIREE &7 20%:; 58 5 # BT A F - B AL 73 15
2~5 NHIBEL Hh [7]— FH AT B4 4 76 2 AN BE2H P Baltrunast®125 N\ AE B, 25 9 FEABLEE o i & B A — 52 A s i, K]
AR PSR A £ELIX 23 v A B FSE 0 2E A0 K7 368 ol L 7 2, 2 P9 AR {BLE B Pearson AH G R E0THEL. S AEAULFE B AH (M A 3 Uy
0T B — BE LS ZE v S 2E P A B B 4E PN AR o T v A AR R R, DU 2 AL 155 o R B B ZEL R A, s A AL
JEE R B H A A4 G e A DL BE B AL IR B 5 1 .
3.3 WNIERR

2 HE I A A R I OB VT AN A 48 AR, R SO A U — 3T B B 1T 3 26 (normalized  discounted
cumulative gain, &K nDCG)TE A AR R IEM 5 ARCY, & = —F {5 B4 & (information retrieval) ¥4 b5 v,
T 18 R HE T 51 2R A MERR SR U3 AN Y 10 o Tt 2R 5 T 4 2 20 3R b ) 0 ) R AR ) B Se UL R AT R R
113 % (discounted cumulative gain, & # DCG)R R, 2~ R F:
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— i y M
DCG,(9i) = r(gi"l)+k§ log, (k) |

Hh DCG(g) XA BUEEA g HEFE PR AT n T8 DCG ME,r(gii) X R B g AT EHEE TR k Bk H
) B SR VP BB A SCAE SE 30 I AR 3 22 IR SE BRI, B n=5.

nDCG H H 3 DCG 1H 5 K DCG {H H LR K ik, R G &= AT 0~1 Z (B /N3G A R F

DCG,(9:)

max DCG, (g;) @
o1, maxDCGy(g;) A& 5 b 15 15 T IR HE#E 51 2% DCG A 4n, IR E T B 2H g, B85 5 MV L  J SV E A 18 43
N[1,3,2,4,5], 45 FH 51128 [5,4,3,2,1 11155 maxDCG,(9;).nDCG I FUE 1K, HBUE #1108 B 4 75 vh e BT e ey

(1) R

RIS 35 HE 1 JE A 2H HE A R G o EE IR VT AN 48 b TE S B HEFF N A 5 2 5 B P 4 A R B SRALL I T v
fi, P 2 7R A BRIOUIS 26, 30F BBz T B0 P AN T 70 AL 7 7P T o 22 R P IR R VAN 7 2 R MR AT AT
SR o5t 1D FR RGBS 45 ) Jaccard ARMULRE R ORIV SB AN I B 2 18 R SR B AR DL EE L) 4 2

nDCG,(g;) =

i Ni

A s s\ _ | jgemres kgemres
sim (i, i) =——"""—7"— ®)
jgemres o Ikgemres

For ijgemres 72 1 B2 B HL R UM R B, UG T~ AN B L4 7 270 R AR AU B T R A 3Kk 3
2.3 % simy (i)

IntraListSimilarity = —="*=1"! )
n-(n-1)

DA 2 At T BA R A B
Diversity = 1 —avg(IntraListSimilarity) (10)

Diversity FIEUE LR, Ui W 45 R 1) 2 eIkl .

() EiHR

B AR R A A A5 R o 10T H Y 7 o A T R AR SR 22 ) R B R A U L A
SEARLLBCT F P TR 2R G 3R AL 8 TN S0 o 75 10 78 7 R AL R AETE R GE WK H 8 S RN 4R
PRUOLTEHAERE FR G, Rl AT SR AN B AL 1 9 ) 2 1) SR 6 2%, 1 D AL 9 10 7 3 Y B o R AT DA B
AR HE B S A AR, DR L 2L 252 1 I 3 T8 1 26 0 2005 10 88 () B R AT DR D28 2 3 v fn A 25
[Uisim rec(uy) |

Coverage =
|cat|

(11)
Ferpr rec(ui o P ui BIHERR 5113 cat o 4 iR H
3.4 MEEFHESSKWHE

AL IR SO v xS BT R B R S R A A T v AR T Bl A RO HERE RS 5 V0 AR SR PR I R e, e
T SRR PR R T v, 3 5 0 5 TR D 40 5 B A% Gt (W TR P 43 SR VE R AR 2, J0 10 SR P W — ok 8 ] LA B — b
RSB S ek BT P W0 R I R A L A U 2 5 R A R T P B (R i ) A R T vk, BB A A
T TRIRE B TP 43 SR G 3 R R Rl v AR AR R gk 7 A S R R E 0 Rl R AT A 43 Sl 3 BORS
[FE) PR3 5 % S AR L0 P 43 B v, DA 2H B — o e e ) HE 5 V2.

LR

o pref(aggregating preferences strategy): A5 74 g 2121,

e rec(aggregating recommendations strategy):HE # fl &t

e imp(an enhanced group recommendation method based on preference aggregation): Z< SC# H i 7 vk,

Forb SR AT B BN PP S5 (1) UBCF:2E T 117 (9 0 7)1 98:(2) IBCF: 2 T4 it (1 Pr [7) 14 8 5(3) Hybrid:
HAMERE;(4) SVD:FET BB SCRE T [ 56 B Ao file 75 v A8 B 19 A5 SRS A :(1) AVGo(average strategy):3J{E 5
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mst2:(2) LM(least misery strategy):fi/Nid 25 5 M5 12;(3) MP(most pleasure strategy): fix T 0 55 152, (4) MRP
(most respected person strategy): Fiz 5% 2 4 H g 12,

S H R A LV I T AR A2 EH R A T 925 T0 VT 3 BRI T PR A 45 -G 4RI, 161 i “pref-UBCF 3R 7 K A ik
T H P (A R A 9 TRIAT 43 B0, B G D v R AR R b
35 LWHERSHH

SEHG 1 AE U A 2R ST

9T A [ Rl T 1 0t HE A A 28 1 s e 338 BOTL AR S [ (0 T 43 75 vE R AT B A S AR St R
T YIS A R 3 XoF 45 SR R, 43 2L 306 BT, R R A BE AL 23 281D g vk, 9 LI E B RNy 2. 5% B St () i e
G MR TTIEN, B 8 0=0.5, K 7" PR P 3 AR Fil & 77 ok B A A 5 HER MR 22 A nDCG THEL S R & 2 .
SH B T BT SRS B PR AR PR AR ) 7 1R B 2R AN MO 40,7 ST T ZE W0 0.01, IR T R $0i%4 0.005.

mm pref-UBCF &= pref-IBCF = pref-Hybird ——pref-SVD
092 -  pmm rec-UBCF @3 rec-IBCF =3 rec-Hybird ~ —rec-SVD
B imp-UBCF BN imp-IBCF B imp-Hybird ~ EERimp-SVD

AVG LM Mp MRP

Fig.2 Accuracy of the recommendations (I)
B2 HEFEER )

S50 5 ey LUK B

1) FER 2 HUE LN, B0 T 3 0 75 o Tk 2 v T TR R 5 HE R R TR O F ELORE 70 R T BB R £
BRE AEHETE VA B AN SR 7 i 5 1) B0 3 SR T L 20 ZH 58 A S 50 oh 1 H AT BV L &
REAR 15 B A B 4R A0 AL HERE AR S8 AAR SSHIE 7E v 3 R Y B ol o0 B AL ) 0 4R o T B R i & £ UM 9F 2
HITREAT i 4 i 5, 5 BRI A 5 SR AR MR 2 A 6 RD T 20 O 000 B BETLARE 20 7 38 [ P 2 LRV 0 AR ALLEE B
BT Rk 2 A R AT A R DR IR A A 21X B S A AR I T HE R R

2) S AP R 2 T A W ) o i R IR 2 IR L e T VA A IR RO A R e L IR A,
FE SR FH 22 1400 it 1) W0 [0 3o T, 2 S5 3 0 ) PR B AR S HE 95 MR AR, 50 D7 VA A R 8 m 420 it 0 0 IR bl o
0 it ) R AR JEE - B 5 R 5 /0N TR IS 7SR 2 T i 10 B (R e D I R 5 S SRR 5 T Y I HERE A R
BEEOR . T A R R o T T 2 IR A i 4 Rl 5 D e L D 1 KRR R D 15 U2 BEAT 0 it TR ARALLE
S IST M DAV 0 3t 3 EBORE AL PBE A5 S A2 3L G0 W < e 77 42k [ R 52 19 o 35 A il 5 7 926 R B W 7 799 57 41 75 1
PRIBCRIN 2 Y DU A7 v B 3 T P TR O HE 7 45 2R

TE BT ) 2L HE 3 R G 78 o, — e T AR 1 S50 e B 1 ok DO AR ) A 3 T A e A O ¥ 1 LA
SR, TR TR ) SR S (B — R P A TR e o i A\ B30 R AR R, AT SRS TR 2 5 AR e X 2 )
SRR TSR TR PP 7, e 4 A A A 13 O 17 A TN LU % b Bk B 7 AE A 22, AT TKE 24 T Personal Impact
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Topic ModelP(f#i#R PIT)HE B 1%L T Consensus Model® (f&HR COM)ATY (1 554 g xf bb B9, 9047 1 R 2
SEG AEHEAT X LT, T R TSR (0 B N R B AT 4 A, ORI FRATT R T AR B — A L AR [ A S, DA
FHAZ SR 1) 45 SEVEAE 0T L SR EAT S5 A6 B 2 o it Sl b SR LM 6 SRS 10 50k 44 o fl 2
T 5 v, R WM 20 % A D ARG 40 S (W R SRS SIS 2 SR AN 1] 3 P b R T PIT B 53T COM BEAY 1Y)
B, topic NS EUE M 200.

NS EG S SRR RT DU, T COM A5 2R 1) 97 B0 02k, T A 23 o e vy 980, S8 P ek 10 (e 4 i & L HE 2 7 5 1)
FEIEL imp TS &R LR T PIT BB SR HE A HE i 2R B v R Sult vk B SVD BRI A2 i
FH S 5 B B HE VR R i i 1,6 L2 T COM. B B9, HE 22 vE A R R IR X U WA, 2 F COML AL () 35
R AR B I HERF ORI, B0k 7V AN i — Tl B AR IR 1 B vk A HE A A R b, n] DA A (8D £ T
SR AT R 5 SR 2H 5 O — o BRI R S5 8 3 P AU BI T A e A A SR A SO T vk e R T AN R
FR) TN P73 S0 T, e 7 92t S 300 A (] P 2 25 AR 2 A5 FH e 1) T 9 0 B0 I, e O 2t B S L LR 4 1
HEFF O, PR e et D7 3 B B T R 4 R R S [ 1) 00 43 SRk I, St U iR AR R R 4R 2 ).

093
e pref-UBCF  mmm pref-IBCF  mmmpref-Hybird &= pref-SVD mmPIT
Emrec-UBCF B0 rec-IBCF  Erec-Hybird T3 rec-SVD E=RCOM
092 = imp-UBCF == imp-IBCF == imp-Hybird =23 imp-SVD
091
w090
=
o]
8
= (.39
0.88
0.87
0.86
Fig.3 Accuracy of the recommendations (II)
B3 HEFEERG D

T i AT DL AR A 2 AR, R e 2L 57 (1) ) 3 78 i 3 0 2005 v R 0 SR AT P A U 7 4 9 7 o
S PR S S 1 oA R B 2, O BB R I S 4

SIS R 4 Bros. 518 2 MRS AR UG R K 2 SR 00 T A5 2 £ LA a1 (10 782 i 3R L0, T 947
£ Y 0 AU, I B IE 1 R g v R 2 BRI i R ) 508 TR O T DR B R e 7 U I 7 e R AT AR T
PR A Rl £ T ik (i) S 7 A A AR 5 0 S8 o, TR T v ) A R 5ORH B A i 1 D i e e D,
T 6 6 157 78 ot % b O A i 2 01, DR 0T A S P, 7 8 e 5 7 0 R I, e D v 1 9 1 R LRI
(K9, th 39 i, 7 [ SF 55 8 27 1 Al 5 R 72 7 i 0 I, 5k 7 R P AT S A R 5 T ik B S R R P e

LU T PP G S 3 () 348 HOGS HE A 7 i 2% 1K) 52 0 S i K0, 2R P 2 00 ok 10 B ) e 9 Rk 1 A 7
Fe A 2 T A B 2 T B 0 R B SR HE A AE B SRR R LB E O R R R AN A LA 5
2, 8K nDCG AE 9 #E il 3 P 18 4 I 41 7 571 2 v 350 A0 M50 x4 Al 23 582 Wi 5 K, 5 B v 2 v O 5T H
2 HE 77 51 32 r JCRE T, 1HE 8 SR e K U T, 3 T R 0 R ) BRI A A U b R B U RE 06 4 SE PR VR
e PR T S A e TP T 7 i R U B2 SR R K A (R B N T A S AT X IR B,
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BT B PR ) SR A R A AT PP R v ) P T A D I S A AT I BT R AR T 7
RREHHR.

B pref-UBCF =3 pref-IBCF 3 pref-Hybird [ pref-SVD
B rec-UBCF @8 rec-IBCF =3 rec-Hybird = rec-SVD
B mp-UBCF @8 imp-IBCF @8 imp-Hybird £33 imp-SVD

Coverage

AVG LM MP MRP

Fig.4 Coverage of the group recommendations
K4 HEfRE R

S 34T 2 RS

HEFF 22 FEAE S e 1 HE T R G0 15 R — SRR IO H HE 77 45 1T P 3 22 BRI, U 2 S B P P AR IR
U 28 ARSI R 5 S5 1 FPOM [ O B 4R O F W B R K S 80 se B 45 R i 181 5 oms.

MIEL 5 AT LA TG T 20 S35 00 HE 77 20 PR R S B K, O 5 8 s 20 AU R 228 T o 4 9 IR L DB vk
I 22 A2 A e A8 X A TR Rl 5 075 32 AT Xk BT, 20 5 P £ v U 5 1 v 4 2 1 v IR A A 2 s 3, B 127 o4
FERHR 5 v B 50 AR 2 Ak RO A TR] I, 50t P i 4 R 5 LA 9 T 3 AR HE R 2 R B T A R
7 1 2 1) X B S0t T 9 B v A TR I O 2 A A A ).

Rl 5 G P A 3 . 7 e R M 2 REPE R SEIR 45 R, mT LUK BT T 4 i S /)N o SR £ 457 THD
(1 2 B AR 50 T HL Al i 5 SR B 0, DR G 0 — 20 ST 6 I, 0 HUCIX o S W A i 5 SRS

SIS 4. Fh A U R R SL 56

St R i G R ZELAHE A 7 9 R S O R AN i 9 £ T I A SR v, U L R A AR =05, i P A A
il 777 0 A A 5 R B D KA EE A A A S G T BRI FUAE AR B A 45 R R o R SR AN T FR U 0 4 7
5 R RO AR S8 R Y 3 T P B 0 0 2o D S0 A Dy T 0 7 B 30 R SR A5 P s /0 9 e SRS £ Y v A A
FEREAAE B S RO 1 ik — S AIE W, 78 Bt 7 vk b R < BE R 4 5 N B AR DPE i 45 1R e s
R v T 0 0 PR 0 Y 4 77 47 3R R 5 T VAR g B 7 1 R R HE RS B R R DT VR R RER T 4 K (6) 2B A
HEE F1 2% A8 HL i N B P 127 27 382 7 i) B 0 SR PR TR il 5 5 4 e 5 2B RS HE 72 51 I TR 1 “base” 5 Tk
RN FRAL ) B RS T7IE R T IR T, 2 o=0 I EERE S IR Dy 0T 45 3R 5 R AT T Bl & T VA I RCR
HATRL; R BE, 2 o=1 I, 5 HETE Rl T 15 PO 4 75 45 SRAH ).

1) MK 6 T ULA R B A i HETE 51 3R Rl 5 77 10N, 128 B i RO AU o) DAL HE I 22 v T P A R AR
il 77735, 3 UG, ) B 255 8 7 R i 5 T T I, BE 6 15 1 B e PO R AR R

2) MIEL 6 3 nT AT R S0t T VA I HE AR HE A 2R B ot A e 34 5 Rl B HERE S R A S T R A A T,
HRLAT U Z AR T BELL s 17 5> A A e 34 [R) U 56 0 50t OV Ja R HERR ME R 8 b, B2 L Al e 97
H Rl 5 77 VS 3 U B R <R AL 4 5 A N\ i 4 B A AR AU R 4508 K AL D 4 5 > N i 2 3 R )1 2%, g

© PEBEERKEFIFEU  hapy/ www. jos. org. cn



3176 Journal of Software #k#+3 3R Vol.29, No.10, October 2018

5 R B v HE A AR 2R

3) TEAE SR MR B NE 7 FIE 8 7T LAE th, euidh U7 v 5 B A K k2 S Rl & 5 VAR B AR LI AR Ak
BRI A R At 2 AL, X 1 B, S T VA R v A A 2 ) (R I AT ) 7 5 2R 2 RE R D
A HERE PR BEAH X B

SR 5. 2H AR AL S S

SCUG 1~5256 3 FEBEALAE BRI BE AL AT T HEREMER SR . 7 55 AN 2 FE M ) 5256 Baltrunas 25 A PHIE
VARG S5 HE i 4 SR B — B WS DR T 45 B SOk U 2 (R 4 2 5 STE BE WL 4R v AR AL R AL TR T 2 S
AR K Movielens-Rand 1 Movielens-Simi & 52347 X Lt 52 36,15 21 S0t 77 VEAEAS R 00 1 3R B AR5
IO v AFLACLE 28 1) 45 PN A ALLBE B Pearson AHOC R ETH B BRE D 0.27. Fil -G S8 I SR FH 350 15 5K W6 AR fo /N i SRS

L9 W LA 2R FH v AR B8 B 2E I, D0 40 195 00, A0t U v IO e T 1 23R S s T W e B vt U7 v SR
FET W0 it ) B ) 3o 908 77 VR I A TR R R HE A T P HE R 4 R 2 S AR D I A A5 D 7 V2 P HE R VR A 2 A L A
T 7 15 22 BE R /N R FH R BB 4 R 1) 5 ¥ TEHE AR HE R 38 o T 8 o 3 2 TR Dy, R P R AU B8 9 v I, FH P B AT e
TS A A ) NPT 43 5 v V0 T, ] b 2 S R e AR T A TS O v P S v 1 .

mm pref-UBCF == pref-IBCF =3 pref-Hybird =1 pref-SVD
mm rec-UBCF =3 rec-IBCF =3 rec-Hybird £33 rec-SVD
B mp-UBCF =8 imp-|BCF B8 imp-Hybird B9 imp-SVD

Diversity

AVG LM MP MRP

Fig.5 Diversity of the recommendations

5 JEFEZ

0.904 . 0.28
-+ imp
—s perf
0903} 44 rec 0.26
== base
0.902 0.24
® - %
) e A 2
S 0901 | i e 5022
al g L g
= \ (@]
0.900 / h e 020
089 o 0.18
0.898 .16
0.0 02 04 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
alpha alpha
Fig.6 The accuracy of the recommendations Fig.7 The coverage of the recommendations
for different aggregation weights for different aggregation weights
Blo AR a AU T AR R R 7 ANFEREBCE TN BHER A 5 R
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0.828 | /r\fj
P
0.826
'_i; 0.824 |mr[;_
A pe
A rec
= base
0.822
0.820
0.0 02 04 0.6 0.8 1.0

alpha
Fig.8 The diversity of the recommendations for different aggregation weights

K8 AFREEBE N HERE 2 AT

mm pref-UBCF g pref-IBCF = pref-Hybird — pref-SVD
no3 | =mrec-UBCF  @m rec-IBCF &3 rec-Hybird £33 rec-SVD
: mm imp-UBCF = imp-IBCF = imp-Hybird = imp-SVD

0.92

0.91

nDCG@s
=
=)
(=]

0.89

0.88

0.87

0.86

AVG-Rand  LM-Rand  AVG-Simi LM-Simi

Fig.9 The accuracy of the recommendations for different dataset
B9 AN ALKt 5 T A4 77 ot 22

SIS 6. FF AU R R S 56

T LR 2 B e 23 i 1 0 A S0 43 0 ] e E AL NECH 24 34 40 5.0 10 NARJS 23 N EAT 4 2 vk 1 6
78 15 R 2 REVE LIS N T 5 X Ee AR S G Y il SR SR FH 24 (i SRS . S 564 Movielens-Rand $U¥E £, 5246 45
RAnrE 10~18 12 Pros.

1 10 AT DA H, HE 75 vHE 0 2 i R LRSS A9 RO 1 B, SO T VAR R 2 B 100 T O HE A 28 B vy
T H AR PR ER T i, 2 e AL LK N (size=10), 5R FI AN [ (K9 F0I 0 70 S50 R AT HE 77, HE 707 T8 2 ) 110 22 B
R/ B 11 AT BU Y B 5 R RS A0 7 O HE 2 8 0 25 S R M B AN 10 I 78 s R [R B 1R
I 12 AT BUE 2 PP 73 S0 R FH 22 T4 s 64 W [RD et D I, 22 R 41k B R LU A 7 K P T e, >R
FOAt S0 N AL AR 2 R PR ) S M A R AR

M 10~[&1 12 W] BLF H R 250t J7 45 W A AR R 45 D75 923047 08 LU IS, e V8 A 2 WUASE D/ i, 7 v
. B, SRV 550 1~S290 3 R I AR AE AL 8] i, Bl 2 A AL R 9K IR AN e e ot TR S
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