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ABSTRACT

Improving predictive accuracy of recommendation algorithms is a major work in the area of
recommender systems. Collaborative filtering is the most popular method for product recommender
systems. User-based collaborative filtering recommends products using the information about product
preference of Neighbors. Recently, some studies enhancing predictive accuracy of recommender systems
using information about the relationship of friend or trust between users has been published. This study
proposed a method constructing trust-based social networks and appling structural holes for improving
predictive accuracy of collaborative filtering. It constructs a social network using dataset represented trust
relationship and finds user impact using structural holes that is one of methods for social network
analysis. Neighbor's similarities of a target user for recommendation are adjusted by neighbor's impact
which was found in before procedure. This study experimented two techniques for adjusting similarities.
LinearImpCF adjusts neighbor's similarities multiplying by « and neighbor's impact. ExpImpCE adjusts
neighbor's similarities multiplying neighbor's impact to the powerc. To validate, the proposed algorithms
were applied to filmtrust dataset. The results of 10-fold cross validation showed that mean MAEs of
LinearImpCF and ExpImpCF were lower than mean MAE of conventional CF. We knew that the
proposed method improved the predictive accuracy slightly. To test statistical significance, we
experimented 10-fold cross validation repeatedly three times. We confirmed the statistical significance by
paired t-test using experiment results. In conclusion, we knew that the proposed recommendation
algorithm combined collaborative filtering and user's impact by structural holes on trust-base social
networks between users improved the predictive accuracy.

© 2017 KKITS All rights reserved

KEYWORDS: Predictive accuracy, Collaborative filtering, Structural holes, Social network analysis,
Trust-base social networks, Recommender systems, Recommendation algorithm

ARTICLE INFO: Received 25 January 2017, Revised 7 February 2017, Accepted 10 February 2017.

"Corresponding author is with the Division of Service Daejeon, 35349, KOREA.
Management, MokWon University, 88 Doanbuk-ro Seo-gu E-mail address: bookang@mokwon.ac.kr



HPATAN FHA 2 o2
otk EF A8H BA ARY $Ho] §

o

FHLE Y

°]tH1,2,3].

e AR HYEH Y

Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 1, pp. 209-217, February 2017

UBEY e FEFAN2HAA g Bol B

1. A &
L83 e FHW

REES

[e)

I

<
o

]

H,

q

A

s

}

2o tH{1]. A&7

5o

A
o
KA

X

H

AH&A17]

o) !

o)
=

o )

=

=

REES

3l

X

s

£ 72 484 4EF P

THA 5

s A

Aot A5

L

T

3}

2|

om

L

L

=

=

Al 2% A

8 23

o T4e Bed 2

A7l del A AH e, A 3FdAE &

ATolA AR

B =
T

Al 4Z A= Aokst 71Ho] filmtrust = o] ][9]

st

2%

Yolq ST A3
Q75 Fol olFolA ek, o

ol At

L

| Y
s

42 SolA
o7 $)

X

KN
= I

AR

L
i

o Al 5%l A

o

=

)
S
o

oW
i

rve)

R
iy

ﬁ
3|

rvee)

=0

W

2. Y EEP A A3AET Y
2.1 AHEAZIHE EHEE

kil

A

3

Atolell A AL @A 7k

=

=

=3, AHEA
QRAGAA AEY Fgo] Lo wet

B2 AR HolEZE S5 Zhal At AR

o,

A7t o
Aol =7

2 A

b

<O

A

s

s 283t

o TFoRn

=
=2

2

=

[}

FAA 7 Tzt

=
=

HY 4 Z2A2e AR FAE A

AR A, dEE

)

A ge 4E
7 O]T

3
Ay

- 210 -

shorg

=

=

el #A

=

=

At ol

U

=]

3}

)

74



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 1, pp. 209-217, February 2017

I\
HE
ox
o
Sy
2t
|o
frtl
-+
oXx,
i
=
2

= & AAAS, ZA
ol AT AHREHE H, dubdog yloje A
BAGE 7P Bol AFEEY A (1)3 Zo] Aat
i},

A(D)AA s(z,y)e AR 29 yo FARE
£ UEL, v,,% v,E AEA 2% 7t BF
jol HoAd Maxolw, o 9 v & AEA 29
yol BAAEES ofv)@n,

JEANAE 22 At G B N
o ol AERE HABT.
sRANAE 22 OAAE 98 4FY HEE
WSS 4(2)8 2ol Attt
o s(z,k) X (v; — v,)
plai)=u,+ s (zk)l (2)
KEN

AQAA plei)e 4 A 28 A% 34
A AE 9 o= HrpHgot NS 28 o) A
HAE o)A BT dehan

AN 3 AR A HEE 4% 3

M7 2 AECLR FA AT

CERER!

A+3] 42 % (Social Network) #2415
I 88, dAE

dA=zel B B HolEy

A AATEA NN #A 3 T2 EHSs £
Atz el de AHgE 91% Mes SA4
(centrality), "®%(density), T%& ¥ (Structural
hole), % 3}(centralization) %‘O] ATHB 11 A=
o FAste F2 AZ2W AAE WELE s
Aoy, d4A"M 724 Lto td 4L F=E
FALS T2 IS FEste] EAsta Yo

[12,13,14,15].

(degree centrality), <A %414 (closeness
centrality), Ato] %44 (betweenness centrality), ¢
Al FAA (prestlge centrality)°] UTH811]. AEB=
Lcoﬂ xl;d;ﬂoi 0:]735]01 5+
wel dez 4T F e Eﬂ ]%
7 =

o SAAE YEhids.

>,
oX,
10

¢

°
OFOEAM
ol
£ J

o> o> R o{N
oX M md o
ol o
=
rJ

V=t
jz B
o =
=
rg ox
my HH
o o
=N
2%
2
gt
ofo
ru?L
&O
Jj
—_
o
—
=

=

)
N
it
SHEL
=

%0
rir
N

X

£ ZAste A=y
ctural holes)& 3 70| dwp}
I HFEA #AE BE F e
Fob A" s ol th8 11].

d2 Burt[l6]7} AN A=,
ol

A AAE HFEA B
o

BN
(e 1)
Bl oo i

=
PR

]

)
et @
i)

e
o
=

a4

N

jg

—
N
>
ok rr
1z

7|

==

o
[
5
Ir
Y,
011

of 4

_1_4

T u

< AgAolge MR SAsHL I8
Ao AA i jo AN = AR 2ol
A4k tH16].
Cij:(pij+kk Zk pzkpk])z (3)
_ a,l.j-i—aﬁ (4)

- 211 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 1, pp. 209-217, February 2017

pye WA i7h dA%e) ZE AAS Ze &
A F3ol tal AA 7k AA o 2te BATY
A & Hl%—% Uebdth o & MA iZ5E )
_/] %}0 L]-E]—‘/Hq- H]—Uk/Ho] gj
T 339 7é—°r°ﬂ% a;=a;°1Th A @)NA Ak
of AAw olfre A 27kA7F AT8]. A 7t
WA jol FAskE vl A= A ik Al 3
A AL kA FAE @ol s, 34 AAA
7Y MA oA FAE ol F4E Afgo] A
AA Ak & AATAA AA 9 AkPY T
< G 2ol 78 4 Slu16]. W i7F 1Y
MAQ ASde ¢ =1°] Ak

C = 2gc, (5)

AA 7k debt 72 e A E 2 28

i e AE YEE AT 2ol AT
9l TH14,15].
imp(i) =1/C, (6)

o 4
Hols Asjddwe] 851 ok A=HAA}
Ae AR AEAE F4 “é%
A7k HAHH Y F%
< Hola JIu6]
 dFoM= ?ﬂ?HEWA
© H ARSAL AREA P ASddR
z

O

|

7274 39 7o) 888 4 UL HolT 4
g,
3. A% 32 ¢uAE

2 @TdAE AT dAEHY Y A%

AREE Fo|7] A AEARL ABAE &
&t LS ANTG AHBAE AIAERS

WL o3 FYBEIAN FEFOA FA
% 4E A3 YRS woln A s, o8
A% BAE B <2 D 2

‘ MBI FALE AL ‘ ‘ ME|7|g
! |

\ olgAeR 4 | H ‘ N8R FUE A | ‘

‘ O|RAIRX} SAIE =W H‘_

‘ MSE olx ‘

a8 1, 34 4318 23
Figure 1. Procedure of the recommendation algorithm
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