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ABSTRACT

Recently, there has been an increasing demand in personalized web news article recommendation
service that customizes the newspaper according to the user’s preference. However, it can be true that
the current research in news services through extracting the people with common interests and similar
characteristics is still lacking. This study will give guidance to news recommendation system and
creating a customized newspaper by using collaborative filtering techniques and newspaper articles
framing techniques. To implement this system, we built a server that collects the users’ scrapped articles
information and ratings of the users’ scrapped news articles; the server performs collaborative filtering
algorithms to recommend the articles by the similarity measurement. News articles are collected from the
web sites of each media outlet by using crawling techniques, and embodied search function by using
web portal site’s API. In order to make this service practically usable, user interface was put in
consideration during the development, and enabled to be used on PC, tablet and smartphone by
embodying responsive web design. The proposed recommend system perform scoring users based on
their interests area, and then recommend new newspaper articles to the users by using collaborative
filtering techniques considering user scrapped news articles. Experimental results demonstrate that the
proposed system can provide useful news to users by using responsive website design, user's newspaper
article scrap information and collaborative filtering algorithm. It is highly expected that using the
proposed collaborative filtering system would provide more accuracy in selecting suitable news for each
individual, which will increase the level of user satisfaction.

© 2016 KKITS All rights reserved

KEY WO RD S : Collaborative Filtering, Recommendation Systems, News, Responsive web,
Personalized Services

ARTICLE INFO: Received 31 March 2016, Revised 11 April 2016, Accepted 11 April 2016.

"Corresponding author is with the Department of Applied Miryang-si, Gyeongsangnam-do, 50463, KOREA. FE-mail
IT & Engineering, Pusan National University, Miryang address: kimyi@pusan.ac.kr

Campus, 1268-50, Samnangjin-ro, Samnangjin-eup,



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 2, pp. 205~214, April 2016

1. A &

A 2t JHU 71ee 2A 5 dEsE
T 7S stk AE7F 2A wEsta gl
3 HZde A A HIE F2 AH~
A ke 277 wokded we i
17] &oldt &4 VMEHA 7le 3

il

o
oo
QL
=

o 1

o
o
2
ofr

>
O]D ox
9‘1"
2
=
r O
ot
i
>
2
il
2
=
[
o
l‘::t
e
i

SATH1-3]. whebA
of A A A4S o
H olg o&ste] A&A
A= Feold & A%eA FH<
TasA 2

=
rO

i)

Y
N
it
i)
ol
o
—
2
4 >
o R
12
glg

M

rlulru =1y

b
_}L

ol X

o o
rir
o M
I I
o il

e P = R )

xo
e

ﬂiﬂrlrmzzirrm—li
=
o fE =
N
o v
>
oo
>
N
Ho
S
, tlo
N
iy
=2
o
ET§
>,
% i
dm e

o:
=

4 ore AATRE

o[HE ol&dt] F3

off -
-

N
Ho
p‘L
£
>.
bed
kv
ut
jg
fu
X
=
>
i
of
o
ofN M Ho X
o >
o rk

o

N
N

ol
ol

<
&t FHste Azdd A W=
[e]

a2y gREE AHEAE F8 XY Ao EdA
25 A1 Yk XY AJEA RAFE F
71 A A e 3 AR HE
TNET AT A2 AEAE0 od ¢

949 71E¢ /ML 528 AFHL JeA

N
S~
>
ol
=2
>
fe s
>~
>
oko
>
AN
Ny

431 wEA Be A& ARel s sl

Al F shtoltil-3]

AgAA BE 2 2 AzEE QWHOE
99 BEY Yo

e 71 2HE 7Y == ¥
i 2HE 72 AHATE
A

2 g g 7

oH] BAL A FaE BA
BUe TERD o AZE ¥
o 28 sk AolH, Y
]:}E. 5 7

2 oo @ lo
o XN
= =

=
ol

]

il

=
of2
B4
>
oo
>
(&l

<)

U>'

g FHHE JWOE 48R
2392 7

S wEol AE
o6l SHAT AgAe AR
]

EREI

zEQe Y 54 HAROE Ed3
Avgol gom, Azl et WaEE Fr2
S4e AN A e ARolnt

HAode AL w2 A FH A2"EQ

(6], [7elA= okl

7 Slaed,

=) o
Facebook O ZHE AF&AL9] 2o tidh Likes A
H

HE F WA 24 #3,

4% gAY zz

FAs0, 1 3729 714

= ®
H, o] #sl ZE 7 A58 Al Frlde
A7 e Aol

olgd EAHE Mdst] Hel & =wolME
Y ZHE ¢ugse o8d w& JA A
AH 29 iQIstE Bt AR AlE A2EBlE T
otz ot AAZF dzete 729 ddd
o0& AHgAEel Auste w28 #dds 4
sto] Aoeg FAs=Y 83 49 2HY 7
e AERTT-1L 28 AR 34 e
2 7S 2a¥ske Y AES TE B

1

N

o

o~
1



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 2, pp. 205~214, April 2016

2. N=d AA

21 Nz="l 7=

I8 D2 Agd A2gY Fxolt. A F
Az FAE dloen, A dAdAE delY
A w2 7AHE I ZEH(web crawling)sto] A

Aohe BET AR o)F s FH8

(Scrap ‘like’ articles)

I8 1A% AzE 2
Figure 1. Proposed System Architecture
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Table 1. Sample Data

Article | Article Article
URL1 | URL2 | URLN

Userl 1 1
User?2 1 1
User3

UserN 1
Target
User 1 1




Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 2, pp. 205~214, April 2016

S CE DO AE dolEsh 2o] ALAE
238% x4 ARE T,
ol2)% =

HolBE olgste] ZaATE Attstol
2

Step 1: o] AHEA i7F 71AF jE 23 FEH 3
Ae 12 33 ofUH 002 gt}

Step 2: HFE AR x8F AFEA i9k] 7MEA wE
A4z,

Step 3: AH&AF x9 7bER Aok Fol 1o =
ZE A% A5E AT

Step 4: AF&AE x2] 714} joll WI® BH FAXNE
A4k},

Step 5: A4St HH FHX7F 0RTh AW 3

Mg FASI, ohuR FAHA &

o

rr
L
N

a9 2 4 58 A4
Figure 2. Recommendation performing procedure

A9 BAE o3} A4S 2T W, ¥ =
BolAE Ml $4 7122 083 2o T8
oS,

A, 4 19 2ol ¥z A BE AgAY
Aol Aolg,

_(LAFRXLIZL7|AL S AT AL
Vi = {o,z%gm e Ao @

Paj = kaZW(a, l)UU (2)

npA e 2 A 33 Zo] 7hEA wE 4SS
; Pai—Pali
wi(a,l) =
( ) \/pa(l_pa)w/pi(l_pi) Q)

o714 P AHEA b 2383 K2 7)AY
A g wEolw, AEA 19 Fx AEAT}
B 23908 F2 714 HEE Yeith

2.3 HolEjHo] & T2

B ow2oi AAE A2ES 18] 98 A
A dolHulol 2~ FxE <I¥ DI} 2. 1
= =) = =] [e]
I 78 HolEY §5E AWstH Ugd 2
Members
Scraps Papers
g.r%[;_?ﬂ_qm 7777777 H Email f " Papertium
ArticleURL Fassord Emal
SqrapDate BirthDate Info
¥ MakingDate
i RecommedNum,
+ SubscriptionCHK
Articles ScrapDate
ArticleURL. SportsINTS T
Title i
Description Z:R
I
C"::;Etfnt PaperArticles PaperPages
- 44 PaperArticleNum ~ B------ = F
ArticleURL
PaperNum.

19 3. ER Diagram
Figure 3. ER Diagram

1) Member Elo]E: 3 YE] AR HAA Hok
T A%z HolEoln.

2) Articles Elo]E: fr2 714} AEE A=
HolEolth. RE F2 J|AS AAEA @
I, ARATE 2383 w72 AT ARE
o 2388 72 7SR AR AR,
Azdo AHgE R DBl ARsty, te
w2 714 URLE A28 & 9on
W DBo| AAsA Y=tk 2HH Hx 7

- 208 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 2, pp. 205~214, April 2016

Ao ARE ddad 2 714k URLE
71878 FUT,

3) Scraps Elo]&: 233 HRE AASE Hol
Lolt}.

4) Papers Elo]&: AZE AT HRE HAstE=
Hlo] Eolt}.

6) PaperArticles Ho]&: A& gl= F2 7|4
9 ARE AAste HolEolth

1 92 Wallboard Hlo]&L zlo] ThHE AF

< U2 AEEdA €48 F UEE AN o 2

2% HHE AARsE Ho]Eolth, MemberCounts

HolE2 7 sldo]l EARE £oFE AAsts H
[e)

WE JRE AFHE HolBolth 4F BAE
§3el T ARG} I JRE FE

371 2 748 A7
3.1 A 34

B =woA Addste A2"Es fste MS
Windows 7, Eclipse EE, Apache-tomcat-6.0,
CUBRID 9.3 37 Spring MVS |/ mybatis, Java,
JavaScript, Bootstrap 2.3.2 [ c¢s3, Jsoup 1.7.3,
Subclipse, Json 2.4 | Gson 2.2.2, Javax.mail 1.4.6,
NAVER 74 APIE AHg3te] FdstAth

32 71%

Ak AzBoN ATsE 5 e A
Jeld gt 2.
D #4 Be A% RA H9 A9, 54

2 750l Ao

i

- 209 -

2) 2 71 AEY Ve AR xR, A
MR F83e Tl w2 7IAE TR
3) 23% 7% & 71 23%sd DB

T2 7)Ab B HRIF AR
4) A& BHE7] 71T AEATE BE ZEQoE
AEg et 3 2 HE) AFRE Y
& 4 Uk
5 AW T2 JIAF Y] Vs AlEE UEA &
1% HE F2 7S Y4 F AH
6) AE By 7% TEH AES B F 9
=3
N AR T5 75 g2 g9 AEs F5T
T Atk
8) 23% HolA 7|5 23 AL BHYFE
71%5olth.
9) 2T HolA 7% A AE EE FE
U AFES HAFE
100 T2 5 e AE AN 75 A2
STH3E 7%l
1) FAE 24e 5 74 Azd 75 do]
EHrio]d(dY ZHZ)e 83 72 74
FA 7Tt
12) #4 Bols 5 F4 A2d 7% 34
Ae FokY Q7] F& VeSS HY £
13) AM 7% w2 7|4 34, e A
T St
14) @7 7% w2 714, d™H, Aes 7]
£o2 B 9.
15 &4 715 A A& HAE 7o R
Ao GNE B 4 QT
160 A% ot 715 AR 72 VA B
woith o Hofolz] 7SEH, Iz
s gt 4 Yk
17 w8 ) AFlE 75 PC, HlES], 2ntE
ZAA AEZ F it



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 2, pp. 205~214, April 2016

33 74 2

Aw f AClEd So7td (¥ D 2
°J gtedo] etk HW]l sHdM e 74 v

glon], 219 FojAz Pz ¢ St
T2 714 CgE, AE F5EE <7
AAst] HojEn wW<Ql 3de of
A A2 AAE THeR A E
T en, AgA Age defete I
HoZn A dolHe AHAZE ¢
TE: Hig o2 aq =, ¢ 9

m}mé

&
k=l
o

rlr
e Hu

01]

(A B [ )
A

(I
N fu ot
>

lo

r-{m

O 4r £ e 8 o

GEEAAE ASY & 3
Se duEE AEEdA HE 3

NewShare

See what you see, not what they see

Precipitation : 0.0 mm

a9 4 M3l gE
Figure 4. Main Screen

Various source

Y lilg portate - Majar press.

aeme

017] ZIAFTOPS
=HH L men

1 [EH S Temw, 4SBT St STU TS =Y Enss

2 [EE =g, e TR Ep ggfmand

a9 5 838 ¢ 9
Figure 5. Responsive Web Example

2, ABAERE F2 7IAE 7HA 7] S8
g &Y 71es ALt 2EJES A3 jsoup
gol B (158 A&tk jsoupe HIML 415
DOM ZAA & weste] E4 Elemente] A€
A gk olE T, I F8 THAIEQ
Naver, Daum, Natedl A ®¢l F25 328 4
7EA T, Naver 72 #HojAd Sle QEAEY
2 71 EE THA ST

« NAVER ° Dd'm

NATE® -

a3 6 289wl 74
Figure 6. Main News Articles from Portal Sites

- 210 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 2, pp. 205~214, April 2016

asof

A e
s2e 80

sofses  ssomEs  aojoRE

fo
nujr
10
Mo

a8 7. A=A 7|4
Figure 7. News Articles according to The Press

fil
=
I

1Y 3 <2y e 8, A=A
7IAHE 7ML e HoE

a9 2 23/ 72 7ARE AR

stdoltt. 712, M2 7 T Hor FA
Ao A& st WALE AEATL
ZYoE AEe 7Y F UES Ik &

H AR de <a¥ P 2

o
=
[

ox rr £ rr

1% 8 AR wE) 3d
Figure 8. Newspaper Making Screen

a9 9 $4" AE 4
Figure 9. An Example of Finalized Newspaper

I3 10, Al 2"E

Figure 10. Newspaper Stand

=211 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 2, pp. 205~214, April 2016

Recommend List
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Figure 11. Examples of Recommended News Articles
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