=

aFESRICID

- AR5RS -

A AU el 5
APEALHE PR

WERE a8 ek hx!
(L LA FHAE K AR 3 5 T A2, A 266590; 2. L AFH K35 81424, A% 271019)

W&k MARFRBEORRE, SR BHEGNEIRE PR RA R A, REARETIFo 6 AL ETE
Sk BHEEGEEER, AEALEL, ALAFLEADRLIEA &L R L, BAARAMEETRF
MBI SR, KRG Rk S FAEAR LB AT P AR AR AT st , R I A 3 | #r B4 569 e ik, R
AL AT K B 1 B R AL R B, SR A, R 6y A R R T SRR AL B A 61 A, B

X435 kBB AR S RTINS AR

FE X5 G252
DOI: 10.3772/j.issn.1673-2286.2018.08.003

It P P T Y RO K, FH P R R
DAPROE | 8 A b o0 BB 75 5K ) 4 3 SR B0 . D B AT
b A2 PP SR U IR B B 2R v A
HEE RS Mz Az, RPN B IEARSS, dn3E [ B4
IR HIMyLibrary AN EAL RS AT, 2 HLE 2
ARG T RN JE TV A SR 2R ST
ST I (4 225 90 2% &85 g 1) i 371 JTR A o
FEPVEE 17 L A AN P A A P T TR R
FEEE N iz, Ho T B T R sk A U R 45 ke
B —E e o (B, J TP [R) Gk 08 e 41 35 S0 E LA 6t
FH P T P 5 %) DA B 52 S 5, 3 FH P s B4 )
FPENAZ, bR R A M E B EERA R (J
BAE MBI D, FEHAWIAH AR A (EDAE 3
e ), o B )k 9 A s e R P v S
K TARR AL

SR N B R 5 R, X {2 ORI SURE 4%
Guth R e L, AR PSR, & AREE R B
78 Gong! ™I Itk ST 1K) 5 VI ARV 40 HE R, LARE
AT 2 45 1O B s Xu % @ ok @il A PRI B

TPF 7y, IV M. BLETT B B —E R
DR TR R L T, (E RS A R SR .
e SRR, E B A I SN0 B PR
JEREAT it RAR S IR NG L KB IR AL G A
HPEFIEPSINGAREE, FIAEHERE R LA BORIR
#; GuofE! e B Rl Ka sk 2 FUE R AR S A,
X SE AT ik s FRHA LT iE FP MR, 1R HTIE
ITE , S50 7 V4 30 Ahn' 4 H—Flog i s
K ARLEE , B5GE T R R8I T T ERE -

KT kR LR T O FIR A — L
[, E R Sk LB, SRR AIRCR I AN ER AR

ASCAE BRI TG b, 50— AR S A
ARLRE AN PEAGHE R T 3, BV A8 [ 1 3 o 6 i 1] I
Koo AT SR P -V FE SIS AR
ALLRE X% 4 AR UL RE REAT Bt , AR 4R P ik 3HAs
IR ASHERR L, S5 WIS IOHERE R, SCBL A5 4R o 52
SRR, G AR TR MR, S 1S
HEFERIRE L o

R R S BAETAFHRLAD ATt ARG ATESRR
F TSR RIS & 5 A% 54 A DEMA= RIS St &7

14 201845811 (REE1718))

(45 2016LZ12) Ao T XA D “FEAZH
(%% . 201630576) K8,



B XK MR F

ARG EERUERNSREBE MR

I WFEH s

i i i 2 o A s AR LT R 45 A, |
FEIET R P i R i A R T 0 R g
06

KA L ] LA W ) e A A Y B K T, 1 3
fs = T BOT > B AR R, BT AR B T S
HERA, TCVE A P IR B BT AR s S A . A2 1A
Foterh, R HIECE A+ Pk, (H ) i i
S ITE 738D, PPN HE R A7 A ™ A ), JoikifE
B HERE B

7R Bl IR R U R DB AEAE R 53— N IR, (R
H, BEEHS A HT T B BOA AR DAL 3%, fETHE
B P ARALBE RS, AT AR R AHE, DRI P 434
B RAF RIS BIBIEHINRIETS, A B A5

AR Gt W R 8 S AT ok, A S
SRS P — P A DR o R R 2 A 0 A i R4 J B
A, R A AEAR LR SRR i P AR AU, DASE kA7
FERITAI AR, B MR HERE RS L o

2 A EAEAR DU B/ PR A S R R
iafes

AR (A5 TR A s B AR R B AR (A
Pl AL EBERER (B4 Wkt fEE. BH
) AEPE R R (RN L A RO =R,
FIFHE B EE BT =ARERER, 20
REBE, NI PEACHERAARR, R4 A P /5 SR A A5 4
7 SR P SR PEAC D B IR 55 @S S AEAR A
FE RIS HER R A B 1 o

p
Ay — ELft b e
| muaE | - SR
I R
) !
P
R TR (AR %%%THME
N =
R oE s | [ e | MR
Fit B
=
) — V2
9 ek, HAEE. BBER MR P

E1 MeEEREUENTELEFER

CSCE I AR A AR A DU RE B A 9 7 A
B IEEAE TR AR HER RN R e, 2
Pa IR R R R A TS 3% P E R B A8 B AT
AeEE s A EAHERE R TR A SR, 3
PRI AT s NP = A AR AR HE 27 15 0 v AR P 5 422
VR DS

2.1 EhE B AR B IE N
AR

e G2 ¥ W 50 5 AN 12 A FHE 3 B0 oh T R 2 B HlE
ML, VF AT 0 AR ACLBE AN Y 1, AT T 41 0

RAK . ARAE TR 0T, AR SORE A% S8 1 417 S o
e, S Pl A (S AR A LR B P A e Bk, T
LICKs filt & A5 AT A DL (0 A VAL HE 72 SR B W AR
AR ORGEE R R RE S, WEMH-K
FVF 0 R s QMR A VP 20 B, A AR 52 AR {BL
FETHS PR s @2 v S B AR etk
EAEE. TR EERE, SHGEEEEE: ORI
FHALRE 5 45 5 5 AR FEAR Rl 5, TSR0 5t Ja 1 P A
ULRZ s O 25t Ja i A ARABLEE . R 3 P B fee il
RBJE s ©RR A8 o AT A D B B, A5 S R e A
B, SE B R G, 3R RA R HEE L. H
th, NN B E R L R - EES ERER.

20184 5£8HA (HEE17148) 15



STEERICLD

FERE (ars ayy ap) , APABUERT (B A8 JE
P A A E R HERR

2.2 PR HE A

PSRRI A, RS TR AR B T A0 fE,
{ELR Pt B 0 T SR, BL3S A, V4 50 L e
FE, DR LS S 0 12 8 SR PR PP 430 4
e PR P £ B 28 6 T LI % B S 0 £
BN 8 a7 A6 5O, A SO DA R, 4%
FHL - BB V5 R

(U FEE BRI o A8 B K Bl 5 B P 0 P
BN, WA DU 0 B (0 55 (DK
AT, S0 PR PO — A A R DL, DU B
SR, R AP 4 2 b, 05 P 0
B 1 5B 0, U8B A o LS 3 4
WS . ASSCHO A BT DL . IR, e ket h A7
76 PP R PR 5 B0 . BF 902k, ACRHE X
TR, R, AR K T
IR B R T 25 B 2 L P, A3 fle
Ny dyy -+, d,, BILAEKN,,,=min (d;, d, -+,
d,) s FAD AR P A 7 B D=

FHLR, 267 L P20 B 5 B T A9 1038 49, T,
ST P B 0 B, T,,,, 287 P £ B
WK T, 7 2 A A D KR G

R, =1l

! Tmax_Tmin

(2) f BT R0 P B 48 B 7 ST LS v fi
A8 WU B PR F, 54 T 0 e 8 5
FATRSL, PP A2 p . DRt 025 R A £
FAMLC A, FHB,F R 157 550 7 2% 57 12
V45, B, AT LR G S SR G T .

ARSI I A BRI f8 B A 2 AR T 4
HilE, R R I 5) S0, BIR, =R, +B,, i
FOER P P~ 50 5 50 B 122 T 7«

®1 AR-BEHTS %8R

xD; (D

B 41 EH2 | E#H3 E$n
i )ad! 0.4 0.7 0.6 0
2 1.0 0.7 0.9 0.9
A3 0.3 0.5 0.5 0.5
R’,-j
FFm 0.7 0 0.5 0.1

16 201845811 (REE1718))

2.3 HPHRE

AMEACHERE SIS, AL A% o AR GE PRI
TR SRR FH AR S R P 40 B AT T o SR
[, BRAEPIRIAALDE R A6, P IR S AT X R
SR E B . AP 208, BRI ETS
BASAEIISE R, LA SCRI NBATABLE, H515 EAH L
FE Rl N FH P AR RE A
(D BHAETE. BT Z R7ER
RHEAT IR FR, A SC R [ £ B 3 A 1) 45 48 10 FH P 1)
FAAE PEEAT R R o S FH P 3 ) 48 ) 1 0 4 o
%, WMEAGAT R,
FB, R~ P ulfi 5 B EEE, B R P vIrf 1
T H&E, B, &5 vEARZLFRMGERTEAP
BT ESE, B,NB RN u P i L E A A
TP FRoRH M v A B AT % &, B
M uE TPV, BEEEERRAAR (D).
o B,N B,
" B,NB,
Hrp, B,NB, KR u 5 v EA 2 LR B
o H W A Bl 1 B AR 5S4
BAEERER0, 1], %B,=B, I, 5SHPARfARZ
JLEME B E AP EAE RS T B=B I, [GAEE%
T0; HAEN T BEGERREEENT 1.
(2) BRYEAGAT . R 2 F P Z 85 S m i 1 o
HIFE 48, AEAEEMEIXR, TREEITHHET
FE o AR SCRFAG AT HO A% 36 1 S T H B AN P 2 T ) B
PEASATRE, AT LIRS F P 2 (Rl ) A AT 6 RS A
PR HEER R, B FRAAIERER, K
ST AL HERE
RT, R P uSHPvRIBEYEGIE, iR 2
LRI A, m3Ros PSP 2 (R E R A A

1
DI xTH,
—i (3

m

@)

F

) BT BAE L FERIAKL, (5 1 B
Hiw, @H LT LR EEERT LAY, BBEfE
HGTENME B S RAR N E R . B, A3
SR P S A, T ME—E F2 B X AR #EAT A
itz P EEAT, &R, B s it 4>
B, ARV BT P EAED90.6, ANFLRIHET T (5



B XK MR F

ARG EERUERNSREBE MR

f£50.4.
(4) FEEATE . K Bk 3FE A AT IR &,
BRI P EEERE. AT RERGEEEE.

T =a T’ + o, T +aT’

u,v

C))

o, o ayy a3 RN BYEEAE BRIEEASAE. B

M EERAUE, 3 Hata,ta=1.
(5) ABALEE V15 . K A5 AT AR UL 5 P ARARLEE 3
ITRbE, RRRAWH M. sim,,, (u, v) LR
HEJG I PARARE , sim (u, v) Fom I ALRE, T %

AMEAEARALE .
sim,,,, (u, v) = Bsim (u, v) + (1=, (5

Hrh, 0<p<I.

2.4 PFBHEAEE

P37 AR B P TR R, SRR AC 1A
FIHERE L A, R AR E i R P A A 2 PP A SCH

F oA b A PR

(D O R B HERE B . A I A O HERE
RGO I BB R . FP,, R B
BB, HRPCHERNZ AR, RF R u
ST TR 5, RN VRt BB HSFEE 45

Z‘/EN Simnew (u) V) X (Rv, i Ev )
zv€N| Simnew ( u,v ) |

(20 FrfEE L. WA HEFEAS 52— i
15, REFAS B IV A BAL %, e
P Al — B &, BARE AN, (H AR AR 22 5 A
Ko FPHIAE B SR EA M . ASCR PR 285,
BEAT BT R AR . IR G SR A R 2 R A IR )
EHIER K. ERBER RS, M RB 5K
PAST AT A B 2 AR DA R il
DAL X T 2 R PTE EEE. BLILAR B %R
LARIX I3 e R B, ARAE P B A AL 5%, 70
BT AN [ S R JE F AR BN BE A T A B R, k2
FtoRe

P,izl?u_F

u

6

K2 FEXMEHEBEE NIRRT GLETRS

A

B

Cc

D

E

F

G

H

J

K

N

0]

P

Q

R

S

T

u

\

X

z

FER

0.05

0.00

0.00

0.05

0.00

0.03

0.00

0.05

0.05

0.02

0.04

0.00

0.10

0.00

0.01

0.00

0.01

0.45

0.01

0.02

0.04

0.02

KER

0.10

0.10

0.10

0.05

0.20

0.40

0.00

0.05

0.02

0.01

0.02

0.01

0.01

0.10

0.00

0.20

0.01

0.02

0.00

0.00

0.10

0.50

SR A

0.03

0.05

0.03

0.40

0.03

0.04

0.10

0.05

0.04

0.05

0.05

0.00

0.00

0.00

0.01

0.01

0.00

0.02

0.02

0.01

0.01

0.05

(3) PEASHERE L o Rl 9 T3 IO HHE 72 P AN A Bl 1
PIHER L, 19 BRI PHEREE . PR K54

.

Pz:I)a_'—})u,i (7)

Horp, PARITRBT BRI .

3 SO EE R K H b
3.1 SIEIRE

e E AR SC P4 tH HERE VA AT R, B AR
R R BTG G 8 B0 s B 30T 5, L
G BT 1974 %A W AE Tl i 5%, 1 IR) 185 B
2012459 H—201747H, 3£100 986 % & bilic %, ¥k
283 568 A K Fh. Fix Lo H I o ISR AR,
WGREE N20124E9 H—20164E7H (£ Bl $ 45, Mk 4
9201659 H—20174F7H B e Bt « LABENL T 2UAE

BAR. QB R GEAPEMBE04 224 M4 [ il it
17k

3.2 PFHbRiE

HEFFHE R SR M B SAHERERE I IOARE L —, R
SCAE FHHERRHE R (MAE) RIS T
MAE#UN, WIR TSR R -

Zu,ieN Ri—F,
N

Horp, NYBEAT TN F KR, R BISERR

s P AT P23

MAE = ®

3.3 SERRETR R

KL FEW RS H o, oy ass fu AELEEEL
X SR HE A R K520, DA K TR S U 23 B A R

20184 58HA (RE17188) 17



STEERICLD

Ak, Wk SHAE RS, EHE RS, RES5H
f AR AT X EE A

(D VP2 HBE B A REIS R . FPE 2 B8 1 B3
SR B F - B VT 23 FE R (A R, A 3 S AT
BIPE 23 B M 5 M 96.19%, 18 it M F P - BiF &
FERE, 19 HPF - AR R B CH0.90% .

AIDLE H, ASCHR R Ty v, AROR M s T
VRO B AR B, i O 17 v AR B A PR 20 7 B 6 £
i) 2 o

D EHEZHa, a0 LR S5 R IR . T T
A ZR 7, ;=0 RIS S o BO0H 73 7 AT
B0, XN IMAE(E I3 7R,
3 SHAEIHMHIMAEE

SHPEE | BEESHa, BEESHa, MAE
1 0.9 0.1 0.099 955 907
2 0.8 0.2 0.097 778 050
3 0.7 0.3 0.096 429 999
4 0.6 0.4 0.094 871 995
5 0.5 0.5 0.091 050 847
6 0.4 0.6 0.090 318 914
7 0.3 07 0.086 298 256
8 0.2 0.8 0.078 115 656
9 0.1 0.9 0.081 121 317
10 0 1.0 0.090 283 469

SE R, EHASEBIAWIENT, [EESEAH
G 8INMAEE &/, Bla,=0.2, a,=0.8I5, MAE{H /N,
HEFEROR f i

(3) AHALL FEAL B K1 B ) AL o I 52 56 56 iF B X

B IR /IO AR 5 R B s, HE2 28R . M A E SR A
B, MAE(E /), #EEEtbs . R BIMAE R
/M, SEERAENIZREE ERUAEME BT YIZR, 7EM4R
HEAT I, A R B2 R

0.10
0.0971
0.08 |
0.07
- 0.06
0.05 |
0.04
0.03
0.02 |
0.01
0

04 05 06 07 08 09 1.0

RS AL
E2 AREWNETMAEME

0 01 02 03

18 201845811 (REE1718))

HERATLLE H, £4=0.4, RH#EAX (5, BIE(E
AHALRE 90,608, MAEAG f/)s, MG HEFF S i, DRk
A S AR BEAY BB H0.4

(4) BB AR A BRI - RS AT HE
T, WNHPE B R BETL A, 5 <0 2500 i L
5. 10, 15, 20, 25, 30, [AIf&R5. S200 45 R UE3H R,

0.8
0.7
0.6
0.5

§ 0.4
0.3
0.2
0.1

0

1

5 10 15 20 25 30
RUEE

B3 AR4REH THMAER

B3R LUE H, TEARJEE1 52 /T, MAE{EIZ iR
AN, 2YAR KRR P 915, MAEE fes, IGISE G FH P R 4
FRE R

(5) AR SCHEH 1 Sk S0 5 4% G by ) i 98 SR 11
Xof B o A 36 IE A SRV 1 HE B 1, R R TR 1 40 4
R BA G B P (R i AR S S S TR P e R
E IMAERTR/DN, SIS 45 B 45 7R .

1.2,

1.0/

0.8
S
S 06

0.4/

0.2]

0 : : : : :
5 10 15 20 25 30
g ik M ok
R

B4 WIHAREENLR

M AT LS R Y, AN SO PR Y A eSOt S A 77
K LW o AR G b A o A%

4 HEiE

AR SCER A% e i R o D8 SVE A AR B R, 45
B TR SE PR L, SR T AL 5 AR R



B XK MR F

ARG EERUERNSREBE MR

e B A E AR HERE D v . DL P A 1) 45 S A
FHP =P R, A RO g R 1V 20 S ™ SR i A I
A, R AEAEARDLRE Bl NS S8 O AR ALURE , AR R M 2 v
THERFHRGRE, IR, S KR A A5 A B BB P A7 P 2
B IRBENILR . SKIEREY, MG SRR
RSB PEAL A T7 V5 R ARG A ROR, (HAR
SCAFAE— € Rk, Ja SR AT XA T TR B HEATHES: 32
r BRI R, SRt b e Sk, DORIE BRI
HEFERR, i R SR B 4 (A 55

&k

[1] NARDUCCI F, BASILE P, MUSTOC, et al. Concept-
based item representations for a cross-lingual content-based
recommendation process [J]. Information Sciences An
International Journal, 2016, 374 (C) : 15-31.

[2] XUFF3C. T FEERHEE SEDNL (D] . I TEEBRER

ARKE, 2013.
[3] ALYEZE. Phrlalicd peEFE R Gk M 7t (D] . iR Aerhifive
K=, 2013.

[41 YU F, ZENG A, GILLARD S, et al. Network-based
recommendation algorithms: a review [J]. Physica A:
Statistical Mechanics and Its Applications, 2016, 452: 192-208.

[5] #Poens. BT R G HEF 2R BHEMREE R G 1R S B
P28 [V . A EE2A0T 4, 2013 (11) « 58-61, 66.

6] xifg. Hr B HIERIERE SRS MR [D] . KA ok
%, 2017.

[7] GONG S J. A collaborative filtering recommendation algorithm

based on user clustering and item clustering [J] . Journal of
Software, 2010, 5 (7) : 745-752.

[8] XURZ, WANG S Q, ZHENG X W, et al. Distributed collaborative
filtering with singular ratings for large scale recommendation [J] .
Journal of Systems and Software, 2014, 95 (9) : 231-241.

91 TR RGN, sk Tk, S5 2T HI™ 89 R 1 o S0 i 41 7
BERAA VAL S 0] . NI RALR S, 2016, 37 (3)
428-432.

(101 H223E, S, PVEE, & — R TEAT K P A I g 4

L] AHHEHLTRE SR, 2016, 52 (5) = 50-54, 60.

[11] GUO G, ZHANG J, YORKE-SMITH N. A novel recommendation
model regularized with user trust and item ratings [J]. IEEE
Transactions on Knowledge and Data Engineering, 2016, 28 (7) :
1607-1620.

(12] FRHe4r. RS R PRE IESE SR BT A (D] . R%E: KiE
HTRF, 2008.

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

[14] W%, PR EH AR LA RGP RIS AT (D] . &
FIE: SRR LAk RS, 2013.

[15] LU L, MEDO M, CHI H'Y, et al. Recommender systems [J] .
Physics Reports, 2012, 519 (1) : 1-49.

[16] PIRASTEH P, JUNG J J, HWANG D. Item-based collaborative
filtering with attribute correlation: A case study on movie
recommendation [C] // CIIDS 2014: Proceedings of the 6th
Asian Conference on Intelligent Information and Database

Systems. Berlin: Springer, 2014: 245-252.

1E& &

MW, Jo, 197154, M+, l#ak, AR5 6. REEST, ALk,

XEC, o, 199254, MEHF A, BEFE, FFRFT®: KEBE>A. $%4B4EH, E-mail: sdustlau@163.com,

WeE&, B, 19704, M+, #IF, FLT@: BB/ ATHGE,

wr, B, 19154, MEHLE, HATE0: BEAE,

Research on Personalized Recommendation of University Libraries Based on Trust Similarity

LIN XiaoXia"” LIU Min' YANG XiaoDong"* XU Yao'
( 1.School of Computer Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China;
2.Department of Information Engineering, Shandong University of Science and Technology, Tai’an 271019, China )

Abstract: With the development of the digital library, the personalized recommendation problem of university libraries has become a hot spot, and the
traditional rating-based recommendation algorithm does not apply to the recommendation requirements of university libraries. In view of the above situation,
based on the study of traditional collaborative filtering algorithm, firstly, use the borrowing recording data to build the scoring matrix, then introduces trust
similarity to user similarity, at the same time, integrate the solution of recommended for new students and books. Experiment on the Library Dataset of
Shandong University of Science and Technology, the results show, the improved algorithm effectively solves the problem of matrix sparse and cold start, and
has a higher recommendation accuracy.

Keywords: Academic Library; Personalized Recommendation; Collaborative Filtering; Trust Similarity
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