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Jourmal PageRank Calculation in the Korean Science Citation Database
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ABSTRACT

This paper aims to propose the most appropriate method for calculating the journal PageRank
in a domestic citation database. Korean journals show relatively high journal self-citation ratios
and have many outgoing citations to external journals which are not included in the domestic
citation database. Because the PageRank algorithm requires recursive calculation to converge,
those two characteristics of domestic citation databases must be accounted for in order to measure
the citation impact of Korean journals. Therefore, two PageRank calculation methods and four
formulas for self-citation adjustment have been examined and tested for KSCD journals. The
results of the correlation analysis and regression analysis show that the SCImago Journal Rank
formula with the cr2 type self-citation adjustment method seems to be a more appropriate way
to measure the relative impact of domestic journals in the Korean Science Citation Database.
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Journal Evaluation, Citation Impact, Journal Citation Network, PageRank Algorithm,
Journal PageRank, Journal Self-Citations
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Moya-Anegon 2010) =2 w9 A Webst Ql1ek 7+ Ad e 54 ®g Alel9] Spearman
th. RHAel] KSCDOllM & sir W4 02 2H7] ¢ 9] FHAIE AN, (R 6)olAE 7}
&5 BAS 790l 0495, cr2 WoZ 27] Ao Q18 AFE 5 HEE ofaL 54 W
A& BAS 79 05479 £ AT TE SHHTE A4S e 3N A
g HYoHE Ao v W2 s e AlE AlASTh

Atk ol KSCD &A1 A'de 7t 39 = oke] AT Zdska Ade] R
Q1 dlolE o] 2e] 1/109] v|E H== 4 of wet X 97 Gt el A
A Hoxol7|& spARE Fu kAl E AT < 9ugith 2] Qe EFs HolA=RA
Ao g 27] Q1§ HlEo] 7] wZel 2] <l 2 Ads =2 g9k -089101= - At
Soll Hol -5 dlolA=Ra & Art 84 AAIAE HolBE R 2 Ad

CE 5) 212 Aot Hay 2 =9 AEA(HA HE a)

v . | T A8ME [ A& [ DBARAY =5 o =2 g
e (TC) G QgHg | AL WE | FuRd 5
TC/P 237 789 3447 - 605%* 866 378
PR/P(CS®3H) -.891%* - 456™* -116* -.196** 063 014
PR/P(CSHiA]) - 247F* 205 - 183** -.365%* 280™* 2547%*
PR/P(sjr) -.209%* 160%* - 207%* - 400%* 270%* 214
PR/P(cr2) - 268%* 213 - 158** - 473%* 336™* 179

* AR el 0l 005
R el el 0.01

(E 6) 218 X0 CHSH B4 sk o| HIEt H(EE o2 R &E)
wo . | QSNE | AAE | DBARAY =B =5 o
e (TC) & gug | AelE W | AuEY F

TC/P -.201(.000 -.076(.000) -.115(.000 .774(.000) .350(.000)

PR/P(CSE®) | -177(.035 168(.007) -.482(,000 -.298(.001) -.062(.191)

PR/P(sjr) -.362(.000 -.008(.839) -.048(.314 -.026(.650) 119(.011)

) (.000) )
) (.876) (.000)
PR/P(CSHlA]) | -.383(.000) | 2.296(.000) -.037(.381) -.082(.089) -.020(.729) .131(.005)
) (.000) (314)
) (.000) (.287)

PR/P(cr2) -.343(.000 -.021(.613) -.052(.287 033(.565) 121(.010)
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(TC/P) 71& &2l ME

s A58 &
TC/P PR/P(CSZEH | PR/P(CSHIA]) | PR/P(sjr) | PR/P(cr2)
=2 E 28] At A) 1 154 3 1 1
Food Science and Biotechnology 2 337 15 15 15
b2 53818 3 176 1 2 2
ggtEechnology and Bioprocess Engineering: A 989 70 @ 1
o) gHA] A A3 o Fe)3)A] 5 181 6 7 7
Journal of Microbiology and Biotechnology 6 387 38 45 43
Sk ok E 8154 7 88 12 11 6
Macromolecular Research 8 339 368 393 388
A g 9 16 180 215 169
Sk okg-813) %] 10 12 81 95 91

CE 8 cr2 HE mo|X[HA(PR/P(cr2)) 7I1&E &2l ME

. A5 9
A TC/P | PR/P(CSEZ$FH | PR/P(CSHIA) | PR/P(sit) | PR/P(cr2)
2] 28] 718184 1 154 3 1 1
@%,ng] 3 176 1 2 2
f&%@% AFE53)A 11 224 4 3 3
Bt 2] o o83 %) 18 184 2 4 4
3h=t2) Y H-31818) 7] 21 262 5 5 5
g=rore- 2 55)5) %) 88 12 11 6
Ui ebx] 9 A1) o 48] %) 5 181 6 7 7
Bt 2] o F 78137 15 311 9 6 8
@—}ogoc}@ﬁ]x] 14 242 8 8 9
o5 883 %] 16 186 7 9 10

o] 1@&4 9] ABpA } 54 7o1ow Eﬁl
Hog goja 4741 UepAR (73} (F
8ol LFERE 2491 Ado] A A U

ERst7] o,

B QN EY o2 AL FHo|xga 7F=
O = o] gk ZoXet 9] 5%(22.491) ©]
Well 23k AdS F 3250I3ich 491
32% Aol tslA A5 7+ =9 FHEAE
TRHEH (F 99t 2t o] ol Hizo] Wt
QBT (TC/P) ¢t cr2 2& HolAga 71F
02 oJu g A5 MEE 5% ol T
739 AR AR, A5 7 A=A 7 95%
FFFAAN TAHCE 24 5 A== A
Al GEiI) o2 249 Adel tisiAe
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Hat 18 W% 919} Flo|RA A =971 EA S P g UL =8 Hoxuk it g 3
Ao g g2 Aol RIS o AL N7 =2 A Foll= wolxga
9 A 3259 et ALRI=(TC/P) < 7 ug- w2 AdE A 2FH Q7] o
cr?2 AE Fo|ABIAE AEEE e (1 oltt, 9o 7= Ade] 27 918 vlg9
g 5y} 7t} o] 1S AvEY iz = HIF S THE =t HeolARBart ¥
olgZo] Hlof Qi HolR WA}t =2 A I Yt o8 HIETL = 9% Arte] xde
{E 9) X|F Zt Spearman =% A& - A9 5% O|Wf M4
TC/P PR/P(CSZ3) PR/P(CSHIA) PR/P(sir)
PR/P(CSZ3H -098
PR/P(CSHIA)) 133 027
PR/P(sir) 145 017 994%*
PR/P(cr2) 163 064 986+ 991%*

R el el 001

#IMEz WK O
Food Science and Biotechnology p
e A F SR
Biotechnology and Bioprocess Engineering:BBE
CigtR| A=l S&elA|
]
Journal of Microbiology and Biotechnology O
Macromolecular Research R
o Y] :‘_éllﬁh:;ix\
=N sENENER SN
o Journal of the Korean Physical Society o
o O Ouzgysx
- naelarsts|x|
O ESYLt=x|
WPEM EEEENEE LR
° PN R
20}t I QBHS| X
Biatin of the Koreal Cnemical Society Otz e
srEofEe| x| e el
Bl
ERRE=AI Omopmeyian
S atEts| Oaopsta|x|
FEREEAEA ouamuzquomsnz
B
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oMYMFTT
SEE =X
O
PR/P(cr2)
x o (5] = A A
<3l 5 &9 Me 3282 TC/P X2t PR/P(cr2) X+ H|
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b &9 MBBA (MR 5% ME)

n . | EA8UE [ A8 | DBIARAE [ EE T =5 o

e (TC) )& AEHE | A|AE WE | FuEA F

TC/P 441* 703%* 376* =222 635%* 603**
PR/P(CS%3H 720%* -.598** 047 - 475 -.053 - 446*
PR/P(CSHiA]) -.053 006 - 787 =290 - BT -.207
PR/P(sjr) -.030 022 - 782%* -.304 - 563** -.181
PR/P(cr2) -.054 014 - 746%* -.346 - 528** -.198

* 2k fo] 3o 0,05

3 Re) $F01 001

T

BF 9] D AN A7) A vgo] w2
KR Z0

% gtk ol B G WERS S)FO

2 so] AL B F AE dole

o)20l A A7) Q1o F2 = Aol

TP fe@ B} ol Folde Fa

HolR 2T 1F0E Ade] FFES B}
o A

2493

.
t&ﬁ“—@r%

Aot FRHOR ke 2

4. A4 &

S 1449l dlo|efm|o] 29 KSCDE A
=

d Al WAt AR Y 5
7) Qg 2ol sh9]e] Z5uct

570] 9tk o8 weste] MEND 4
49 A A9 A5E S H2

o

Fehs RAS) B itk

A g SA W19 AlE oA R A
54 =o)X SClmago A &2 345 AHE-
3= Zo] 7P AAS gickel Ao 2 Tt
E2 A7) Qg HIES] Aol tiA ]
MNe= o2 7S 27 018 FA 2L A
Fck 24 23 DB 9% Adel uigh o
S F#slES SClmago?] A wo|A8=a
2 4%3}_’ A7) 14 o2 WA R X

A3 A5t T g 5ol

L

11

(¢

o
N

o, |
&
O

¥ ox off oo & Ho 3@
N

A, A A7) A8 G

Ao 27 Qg HlE 2 =1
S

otk meEbd A7) Qdgol AHes £3
= Aol that "7l Atk

Z5), DB 9)% A9 <14 u]go] 93 vz
itk a9l Aol ﬂ% Q1% Wl go] o]
Hopd #aE 2 2 914 DBoME £23

57olth. 53] KSCDet o] =] A'd ol
M 5 1oL AlgkE ] Qe 21§ DBOllA
- E] ;-u—:l' %78]0]‘:}

-'I

rr



376 g=HlETostE A A22¢ A4 2011

1/3 =2 A2 Z0= yeiyth ol 4
o3l FA| Hoke] AEL vwd u S E

SANG
o

mﬂnzﬁﬁ_&r{n,

7S H 52 FoA=RAge] FEH
Sell A Eelstolut s}stat o] 54
Hok Yol thFi £ #Ado] EAjsla o
95 8 vE Xi%l TR Hopll=
F S oItk ot A7) Q1E-S 2
ol A= mlulshet cr2 *él °] ¥
Ao E vepdth Teiu Ade] e
TOPEE vl g T 54 Hols wgo
Z /i ShEiobR vl WSl Algkeld o
2 A3t vehg A 9l

24 AelA 391 Ad %%% HAEZ

3

A3} Aok WS HLshw 54 2o] 7}

).

luo
o
N
2
ol 4
ﬂF
o M — o

rlr ofN ok
o°*‘

S
2 =
T
.

_1

N
R

w4,

BFEAL 2010, AR AT B ATE
& 2 GRSt Fofl A o] &g/l
w3 A TREBSI|A|, 27(4):

4891 1987, A1 0} 7oA, )
w38, 58 141-163,
G, 1987b, A8 AR $49) o2

ot

=

N,
o
opp
=

o

L
o r
o

b AA oEEA HdS AR &
g 4 9lSo] Folg 9t Tt
o Aol 2749 107154g 3}
Aol A=, ol

|Fo 2% 9] 20 1

o]x]al]ﬂ _:_/\

)

ox
rr M rr

o

o

lo

|

(

_>r‘_,
E,
rlo

ro
o
T
b
N

91

ol M Jm oX
ol ol
- -
3R

N

=)

M

é

Zi 5.:
oo

o 2

o i

4\1!5

%t

T o

—_ [

;‘E-IH

o

+ 2

Ol
riNrE%
o Fa
r&fﬁx
.—“Hsz;i
2y
ro L o
mﬁ*ﬁﬁ
LNV T
o%'mziW,ﬂm:oﬂ

ry
S i
o
b
r
-
)
o o
Rl
x2
rl

%
o
(o
Oko
o

AV} RASET S ANE Gee <
oz o)
Ao ux %LH Ao e o 9

JFY G PSS F1l5) 0k

o
s

7A

E

o o
rO
ofo

a9

(
2
03

il

>,\1
)
£

Mo
)

3hy, 210 31-68,
LA, 2010, Fp7)%Rol FAHY =
28 93} o}AJo} 7} 7F TEAI T H3)

1 FRRARIEEIA,, 27(3): 103-123

o] 2010, AHEA BLS A A
2 olg e 221 94 A Pl wat

st
(o
rﬁ

o
rlo
Lo
o
o2



re

T TR ES|A,, 27(1): 61-77.
A, 2010, A 933 SS9
St h-A|4=9] S8 B3t AT THEA
g 8k8]x],, 27(1): 269-287.
817, &k 2010. AARSAIIEA3} A
AMAAGHEA ol ook A& 13 1A,
T 2] 8ks)#],, 27(3): 283-306.
734, 2011 VIEYD A4S 7oz 3 <)
optolH] FA|d AL Te=nEE
o}gts]x|;, 22(2): 235-248.
vk 2011, EZA A2tz gk A
Fet=u)E2|o18t3] Ay, 22(3) 1 247-267.
8Feke- 2003, EEglo| =) vehd <A 8t
& AFUA A YES T e &A}
A AT T rdA g ®1eks|A),, 37(2):
153-168.
73, 4 2008, w3 AAA AsE 99
SF5TA T4 T ARG LSy
o #3 A "B ALE3|A)y, 25(3):
41-64.
ok, olxm, AN 2011, s B3 olg
A2l A2E 0 YR A6 =7
g AR THRANS|=7A: 5
8o AA 2 #E,, 17(5): 289-298,
AR 1991 MES] A7e] ARSA A} &
Aol &, TeAa#s};, 200 297-330.
ol5), 914 2009. TIAE A o] 841
A At A 27 glolEje] o]
EQT B4E THoR TemA-
AR 83, 40(4): 139-158.
o5, A 2008, o|F s A] ALSIA AH]
2ol gk HAYH AR A Tk
A HEB|A)y, 42(4): 243-268.

7

AN
o

22

37
1l

7]

ut
oty

o]gk 2011, FAWNIE W FA HEYA
o] £A AF. Fe=eA - JH3s|
Ay, 42(2): 105-125.

o] &4, wisks 2008. AEoIRIALe] ALS|AH]
2 g Re] Ao gk A Tel=
A ARE3|A, 39(4) 1 479-504,

oAl &, 2006a. A& Fxo] FEES S VE
A3 4 ol F3t A TR
AR 8825, 40(2): 333-355.

oAl 2006b. AlFAAA HESA BAE 9
3t SAA Hwol #et AF Fe=rEd
AR 832, 40(3): 191-214.

o| A, 2008. ATARe] FaL x| Aol L
At =] SREEoF U ESA 4. T4
B8] Ay, 25(4): 327-345.

ol 2011, ¢1& UIEYA EAo] ZAF &
A QA8 Ag AF A g H 8
Ay, 45(2): 119-143,

oAl &, A8 2010. = A UL UE
A3 A A, "A178] FFH R A

St et e, 15-20.
Jo

g&k&: Kor-Factor} Impact Factor
o] FARS FAHLE TrAEAYA
T, 16(2): 53-82.
U, o184, A7, 2010 A VIESA &
Al 719ket ©A% g=DB o]& H¥
AT TR AR ES|A),, 27(1): 25-40.
Al-Saffar, S. and G. Heileman. 2007. “Exper-

imental bounds on the usefulness of

e



378 g=HlETostE]A] A22¢ A4 2011

personalized and topic-sensitive Page-
Rank.” Proceedings of the IEEE/WIC/
ACM International Conference on Web
Intelligence, 671-675.

Bergstrom, C. T. 2007. “Eigenfactor: Measuring
the value and prestige of scholarly jour-
nals.” C&RL News, 68(5): 314-316.

Biglu, M. H. 2008. “The influence of refer-
ences per paper in the SCI to Impact
Factors and the Matthew Effect.” Sci-
entometrics, 74(3): 453-470.

Bollen, Johan, Marko A. Rodriguez, and Herbert
Van de Sompel. 2006, “Journal status.”
Scientometrics, 69(3): 669-637.

Brin, S. and L. Page. 1998. “The anatomy of
a large-scale hypertextual Web search
engine.” Computer Networks and ISDN
Systems, 30(1-7): 101-117.

Brin, S, L. Page, R. Motwani, and T. Win-
ograd. 1999. The PageRank citation
ranking: Bringing order to the Web.
Technical Report 1999-66, Stanford
InfoLab.

Chen, P., H. Xie, S. Maslov, and S. Redner.
2007. “Finding scientific gems with
Google’s PageRank algorithm.” Journal
of Informetrics, 1(1): 8-15.

Choi, Seon-Heui, Byung-Kyu Kim, MuYeong
Kang, Beom-Jong You, Jongwook Lee,
and Jae-Won Park, 2011, “A study of
citing patterns of Korean scientists on
Korean journals.” Journal of the Korean

Society for Information Management,

28(2): 97-115.

Chung, EunKyung. 2011. “Interdisciplinary
collaborations in the domain of digital
libraries.” Journal of the Korean Society
for Information Management, 28(2):
37-51.

Chung, Young-Mee and Ji-Yeon Han. 2009.
“Mapping knowledge structure of sci-
ence and technology based on univer-
sity research domain analysis.” Journal
of the Korean Society for Information
Management, 26(2): 195-210.

Franceschet, M. 2010a. “Journal influence fac-
tors.” Journal of Informetrics, 4(3): 239~
248.

Franceschet, M. 2010b. “Ten good reasons to
use the Eigenfactor ™ metrics.” Infor-
mation Processing and Management,
46(5) = 555-558.

Gonzalez-Pereira, B., V. P. Guerrero-Bote,
and F. Moya-Anegon. 2010. “A new
approach to the metric of journals’
scientific prestige: The SJR indicator.”
Journal of Informetrics, 4(3): 379-391.

Herskovic, Jorge R. and Elmer V. Bernstam.
2005. “Using incomplete citation data
for MEDLINE results ranking.” Pro-
ceedings of the AMIA Annual Sym-
posium, 316-320.

Kim, Byung-Kyu, MuYeong Kang, Seon-
Heui Choi, Soon-Young Kim, Beom-
Jong You, and Jae-Do Shin, 2011. “Citing

behavior of Korean scientists on for-



S Qg dolEulel 2ol Ad solA g A et 379

eign journals in KSCD.” Journal of the
Korean Society for Information Man-
agement, 28(2): 117-133.

Kleinberg, J. 1998. " Authoritative sources in a
hyperlinked environment.” Proceedings
of the 9th ACM-SIAM Symposium
on Discrete Algorithms, 668-677.

Kleinberg, J. 1999. “Authoritative sources in
a hyperlinked environment.” Journal
of the ACM, 46(5): 604-632.

Langville, Amy N. and Carl D. Meyer. 2005,
“A survey of eigenvector methods for
Web information retrieval.” SIAM Re-
view, 471 135-161.

Langville, Amy N. and Carl D. Meyer. 2006.
Google's PageRank and Beyond: The
Science of Search Engine Rankings.
Princeton, NJ: Princeton University
Press.

Lee, Jae Yun and Sanghee Choi. 2011, “In-
tellectual structure and infrastructure
of informetrics: Domain analysis from
2001 to 2010." Journal of the Korean

Society for Information Management,

28(2): 11-36.

Lee, Jeongsoo. 2010. “Social network approach
for sharing knowledge.” Journal of the
Korean Society for Information Man-
agement, 27(2): 61-74,

Scimago Research Group. 2007. Description
of SCImago Journal Rank Indicator.
[cited 2009.5.21].
<¢http://www.scimagojr.com/SClma
goJournalRank.pdf).

Su, Cheng, YunTao Pan, JunPeng Yuan, Hong
Guo, Zhenglu Yu, and ZhiYu Hu
2009. “PageRank, HITS and Impact
Factor for journal ranking.” Proceed-
ings of the 2009 World Congress on
Computer Science and Information En-
gineering, 285-290.

Teoma Web Search.
¢http://www.teoma.com/).

Xing, W. and A. Ghorbani. 2004, “Weighted
pagerank algorithm.” Proceedings of the
Second Annual Conference on Commu-
nication Networks and Services Research
(CNSR'04), 305-314.



WWWw.KcCi.go.kr



