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An evaluative study of the scientific contribution of nations
- Acitation analysis in the field
of library and information science -
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Traditional research contribution indicators such as citation rate and citation factor are
derived from macro-level data of the objects evaluated. This paper proposes a novel national
contribution indicator, National Contribution (NVC), which takes into account the micro-level
information given in the cited-citing matrix for the objects. We define ‘elementary
contribution’ ¢; from nation i to nation j for individual articles, which derive a normalized
cited-citing matrix. NC’s of nations are obtained from the eigenvector analysis of this matrix.
An experiment using citation data to articles in 4 journals in library and information science
showed that NC, although highly correlated to citation factor (cited-to-citing ratio), is an
indicator reflecting the idea “a citation from a higher-contributing nation gives a higher
contribution”, which is not considered in citation factor.
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Nation P S cS
USA 331.35 0.323 0.323
UK 164.33 0.160 0.484
Netherlands 49.75 0.049 0.532
Belgium 41.00 0.040 0.572
India 38.00 0.037 0.609
Spain 32.83 0.032 0.641
Germany 30.37 0.030 0.671
Canada 29.50 0.029 0.700
Denmark 28.67 0.028 0.728
Australia 28.08 0.027 0.755
France 26.50 0.026 0.781
China 22.62 0.022 0.803
Hungary 20.25 0.020 0.823
Finland 19.08 0.019 0.841
Singapore 16.00 0.016 0.857
Israel 11.83 0.012 0.868
Korea 11.75 0.011 0.880
Taiwan 11.67 0.011 0.891
Japan 11.33 0.011 0.902
Sweden 10.17 0.010 0912
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(1999-2003)

Nation P’ C’ P C C/P ce
USA 778.93 1628.95 331.35 2166.90 6.54 1.33
UK 381.03 1030.53 164.33 916.00 5.57 0.89
Netherlands 89.74 230.08 49.75 334.75 6.73 1.45
Belgium 74.23 180.23 41.00 241.17 5.88 1.34
India 35.67 69.83 38.00 114.33 3.01 1.64
Spain 109.50 297.17 32.83 131.33 4.00 0.44
Germany 53.16 99.99 30.37 146.13 4.81 1.46
Canada 123.25 352.67 29.50 160.00 542 0.45
Denmark 50.33 143.00 28.67 170.50 5.95 1.19
Australia 49.71 106.62 28.08 98.17 3.50 0.92
France 58.45 103.12 26.50 94.50 3.57 0.92
China 78.87 214.62 22.62 85.47 3.78 0.40
Hungary 26.67 57.50 20.25 108.33 5.35 1.88
Finland 60.58 162.33 19.08 131.25 6.88 0.81
Singapore 28.67 56.83 16.00 58.00 3.63 1.02
Israel 31.75 113.75 11.83 51.67 4.37 0.45
Korea 21.25 40.42 11.75 96.00 8.17 2.38
Taiwan 37.25 55.25 11.67 35.00 3.00 0.63
Japan 25.42 64.42 11.33 28.33 2.50 0.44
Sweden 23.15 45.65 10.17 44.33 4.36 0.97
others 241.39 605.04 89.92 445.83 4.96 0.74

total 2379.00 5658.00 1025.00 5658.00 5.52 1.00
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351 20 DFEED NC

20 ODEFEDO NCIIROBEY THD.
# 13 20 DEEED NC

Nation NC Nation NC
Korea 0.1256 Australia 0.0426
Hungary  0.1066  France 0.0361
India 0.0790 UK 0.0340
Germany  0.0758 Finland 0.0333
Netherlands 0.0697  Taiwan  0.0269
USA 0.0655 Israel 0.0184
Belgium  0.0654 Canada 0.0176
Denmark  0.0521 China  0.0148
Sweden 0.0466 Spain 0.0115
Singapore  0.0448 Japan 0.0054

NC D& W [EIE, Korea, Hungary, India,
Germany, Netherlands TV, K\ [E X Japan,
Spain, China, Israel TH5. NC EREKDAFSE
HENEREEOAE T <~ BN A BIGRE r & p
EIZRDEY THD.
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P’ c’ P C c/p c/ic
r -0.24 -030 025 0.35 0.42  0.99%*
p 030 020 028 0.13 0.06 0.00

[ ** 2 1% K THE () ]

NC 135tk C/C\zrmsBHRZENZ
TR IE DT, C/C’EE WFIBI & 7R T (1%7K
WTHBE)DIIYARTHD. TN DOHRER
RIFREE 1L 5% KETWHT NG A BN
Roniehot-, 2y, ZOREIZESHD
D, MEMEERFICBITDFE THLDNT,
BLREWRIETHD.

3.5.2 NC O##

# 14 THBR IS, EAEBET2 #[H,
HALEBET 2 #[EH, FALERET 3 #EDNERL
DA FEALTZ. ZOERIL, NC IZE/R O
ral s — ST HBERE K3 5T
HHDOIZXK LT, 5l AR ENE KB L2
W/ iERE O ThD. WIEE A
3 HZEC, EHRMBESIH — 5 BEMRAE Rk
DIRIZ G- 2 5722 OWNWTHELET L.

#F 14 20 O EEED NC 5| R

BEELOF| R

Nation C/C’ Rank NC  Rank AL ERE Hr A7 [E] TALERE
Korea 2.3753 (1) 0.1256 (1) 45% 28% 27%
Hungary 1.8841 (2) 0.1066 (2) 50% 17% 32%
India 1.6372 (3) 0.0790 (3) 48% 12% 39%
2 Germany 1.4615 (4) 0.0758 (4) 55% 14% 31%
E Netherlands 1.4550 (5) 0.0697 (5) 47% 24% 29%
Belgium 1.3381 (6) 0.0654 (7) 51% 24% 25%
USA 1.3302 (7) 0.0655 (6) 55% 21% 24%
average 1.6402 0.0840 50% 20% 30%
Denmark 1.1923 (8) 0.0521 (8) 22% 56% 22%
, Singapore 1.0205 (9) 0.0448 (10) 30% 42% 20%
Sweden 0.9712 (10) 0.0466 (9) 47% 26% 27%
3= Australia 0.9207 (11) 0.0426 (11) 36% 39% 25%
E France 0.9164 (12) 0.0361 (12) 27% 36% 36%
UK 0.8889 (13) 0.0340 (13) 20% 58% 23%
Finland 0.8085 (14) 0.0333 (14) 26% 54% 20%
average 0.9598 0.0413 30% 44%, 26%
Taiwan 0.6335 (15) 0.0269 (15) 37% 13% 50%
, Israel 0.4542 (16) 0.0184 (16) 36% 18% 46%
Canada 0.4537 (17) 0.0176 (17) 38% 10% 51%
o Spain 0.4420 (18) 0.0115 (19) 17% 9% 74%
= Japan 0.4398 (19) 0.0054 (20) 4% 9% 87%
China 0.3982 (20) 0.0148 (18) 36% 14% 51%
other 0.7369 ---- 0.0283 ---- 24% 27% 49%
average 0.5083 0.0176 28% 15% 57%

,17,



RGOS &g TS

K14 I1RLIZIOI, 5 E L ~TNC
MiEWEE, USA, Sweden, China, 1#125]
RET X T NC MKW [E L, Belgium,
Singapore, Spain, Japan T 5. AL DZALIX,
USA & Belgium Df#], Sweden & Singapore ™
fi], 3L O China & Spain & Japan O] CiEZ
S>TWW5. 72721, USA & Belgium OfE]iEZ<
fEZAETHY, [FNENLE 223 ~EbLiveu.
ZOEAE BT HID, K EE NC LS| %
BOEIZE > T, EALERE (Korea, Hungary,
India, Germany, Netherlands, Belgium, USA @
7 »E), WAL [E B (Denmark, Singapore,
Sweden, Australia, France, UK, Finland @ 7 »
[#), T{7ZIE#E (Taiwan, Israel, Canada, China,
Spain, Japan (T others ZNZ 7 #[E) D 3 >D
FEZOHEL, KEDRZNLOEENLZENE
NENTZT DR THI N EZ T2 E2HR 14
DA DOINZ R LT, NARLZAL DB -7 [EH
EALERE, PALERE, MLERELOI SN
o, A EEAE, RALEREAEE TALE RS
DRAE (H-L) IFR D@D Th 5.

EArE RE TR

Nation BEH) BE(M)  BE(L)
USA 54.86% 28.72% 16.41%
Belgium 51.38% 29.19% 19.42%
USA-Belgium 3.48% -0.47% -3.01%
H-L 6.49%
Sweden 47.09% 30.45% 22.46%

Singapore 29.60% 55.75% 14.66%
Sweden-Singapore  17.49% -25,30 7.80%
H-L 9.69%
China 35.82% 16.84% 47.34%
Spain 16.88% 19.12% 64.00%
Japan 4.31% 10.00% 85.69%
China-Spain 18.94% -2.28% -16.66%
H-L 35.60%
China-Japan 31.51% 6.84% -38.35%
H-L 69.86%
Spain-Japan 12.57% 9.12% -21.69%
H-L 34.26%

ZDIDNZ, BALRHSTZBITIE, Wb
FHXHNE _EAZENS DG =R D &S W EDY NC

2008 Vol. 18, No. 1

DINENLZ I, MR EALED SO 5] 2R
PMEWEDN NC DNENE T CTnd. DR
Z(H-L) 2, BBXZE 5%~10%% B2 5L)E
PO FEAEL TWD, DFEY, NC 13371
Rl BRI DN RENEEHIT, EBREEE O
EWENS, REKHIRLZZEDESWEEZES
R CHDHILEIHB.

3.53 NC & C/IC’ D EEER

NC & C/C’OMIEIEA L3 5. mFEEED
EEEBIOEER 15 LXK 2 ([TRT.
# 15 20 DEEFHD NC & C/C’

Nation c/c’ NC NC’ ( ijg)/_ 1
Korea 2.3753  0.1256 2.7328  0.1505
Hungary 1.8841 0.1066 2.3194  0.2311
India 1.6372 0.0790 1.7189  0.0499
Germany 1.4615 0.0758 1.6493  0.1285
Netherlands  1.4550 0.0697 1.5165 0.0423
Belgium 1.3381 0.0654 14230 0.0634
USA 1.3302 0.0655 14252 0.0714
Denmark 1.1923 0.0521 1.1336  -0.0492
Singapore 1.0205 0.0448 0.9748  -0.0448
Sweden 0.9712 0.0466 1.0139  0.0440
Australia 0.9207 0.0426 0.9269  0.0067
France 0.9164 0.0361 0.7855 -0.1429
UK 0.8889 0.0340 0.7398 -0.1678
Finland 0.8085 0.0333 0.7245 -0.1038
Taiwan 0.6335 0.0269 0.5853 -0.0761
Israel 0.4542 0.0184 0.4004 -0.1186
Canada 0.4537 0.0176  0.3829  -0.1560
Spain 0.4420 0.0115 0.2502 -0.4339
Japan 0.4398 0.0054 0.1175 -0.7328
China 0.3982 0.0148 0.3220 -0.1913
other 0.7369 0.0283 0.6158 -0.1644

21.7582 1.0000 21.7582 -1.5937

[NC*: NC % C/C’ D Fn CHUEAL LT ]
[NC’/(C’IC)-1: CIC’& NC HNELUWERLE
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ZNEN



RGOS &g TS

2008 Vol.

18, No. 1

3.00 0.40
B Cc/Cc’
2.50 E= Ne? 0.20
—— NC/(C/C)-T1
2.00 0.00
1.50 -0.20
1.00 -0.40
0.50 -0.60
0.00 -0.80
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