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ABSTRACTS
The field of bibliometrics and its applications are extensive. This paper
deals with firstly the origin and development as well as definition of biblio-
metrics, secondly the research areas and basic laws in the field, thirdly the
various techniques used in bibliometric analyses.according to the fundamental
bibliometric data : publications, references and citations, and producers of
scientific publications, and finally the applications of bibliometric techniques,

including those in librarianship and information management, and those in the
study of science and scientists.
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2) Cole, F.J. and Eales, N.B., “The History of Comparative Anatomy .
Part 1 —A Statistical Analysis of the Literature ”, Science Progress, 11
(1917) = pp. 578 ~ 596.

3 ) Hume, E.W., Statistical Bibliography in Relation to the Growth of Modern Civ-
ilization, London, Grafton, 1923

4) Gross, P.L.K. and Gross, E. M., “College Libraries and Chemical Ed-
ucation ”, Science, 66(1927) : pp. 1229~ 1234.

5) Gosnell, C.F., “Obsolescence of Books in College Libraries ”, Coll. Res.
Libs., 5(1944) : pp 115~ 125.

6) Raisig. L.M., “ Statistical Bibliography in the Health Science ”, Bull.
Med. Lid. Assoc, "5001962) : pp.450~461.

7) Pritchard, -A., “ Statistical Bibliography ; An Interim Bibliography ”, No-
rth —Western Polytechnic, School of Librarianship, 1969.

—3-



EaEmEmy M20d A1s

7t A olA RE ot ol HEEE’ olU ‘HErEo] B B Y &
T2 F %o HAGX 2 Hoz Hystn ‘HEEHE  (Bibliometrics ) o]

= AEL &8 &7 H“SF@“] ole BE 4 MiHEM Hs F&sidq BFE
R OHAM v dold ARUA JABES HE/AS LA e FEolHL Y
i o] Loyl HHREHFIAN A ’3] bol £ RA)71E Fgatrt 8

1960 At TR o|F HEERE 55| oI FIALNEEY BRE ¥
o EAdCEE A4 - FgsA MUY £ e P4 REY TFF P FEd
theFg diolewlolxel 2oz olFojFch

olgt &L HEEHRZES W BHES LyiEy, “Z FARol dH ¢
H, 22 Y F ol&S FE] A% £ 2HBH HEEH F
&S FlAste 279 “Hoyg HAMAL 59 ENES FHE HEEY
o= ENFoRN FUSL T XA HE 2 AFHFE 97t BF
StEEoFe] dEAFY FF T EUS 5 ZEHe= HEd 27 B
BREE dTste ot o|RL TEY dAE ATFdie & M
o, EEMoZE EEMES vE3 HRAAde FgElxon F&FHY 4
TE9e A3 &2 £ Uvh” 01 Fogsm ok ol S spA A

FHog EM3te gofs] By HESEHED HoU =7 T 23S
M BEEHE Mo Bt (properties) = fTR8 ( behaviour )& E(Eoh}
HER FEs T sF%Hoz ENsY dFshe ot oRL K&

i

Lo

o
D m

FELH BEEE 2 2o EBHEE dTsts '3}‘49] ol HY, A3
SEE EMTE YR HEANAdY gEFeln 2&F 44 ¥ %E
A8 82 F gk

I . FBEEFEEN Hreeds AREA

HEERBY Hre ZA W F52 UdE & o AAe ZERY 2

8 ) Pritchard, A., “ Statistical Bibliography or Bibliometrics ? ”, J. of Doc.,
25(1969) : pp.348 ~ 349, '

9) ALA, Glossary of Library and Information Science, Chicago, ALA, 1983, p.22.

10) B, “EEERBA W) AT ER”, [=FLR ], 19(1978) ipp.3~9.
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11) Bradford, S.C., “ Sources of Information on Specific Subjects 7, Eng
ineering, 137(1934) : pp.85 ~ 86.
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12 ) Bradford, S. C., Documentation, London, Crosby Lockwood, 1948, pp.110~

120.
13 ) Vickery, B.C., “ Bradford’s Law of Scattering ", J. of Doc., 4(1948) ;
pp-198~203. '

_.6_
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14 ) Brookes, B.C., Bradford s Law and the Bibliography of Science ”,
Nature, 224(1969) : pp. 953 ~ 956.

15) Leimkuhler, F.F., “ The Bradford Distribution ", J. of Doc., 23(1967) :
pp.197~207.
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HE 1) = oot mEBEEKES] £EMS BN dd B
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el o3 REERE 2 DEHHEE VR 7 EFEAuae dHE EAL
o188 4 gu, BYsE= oz FARES Jelle AL ol4sd
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) Brookes, B.C., op. cit.

17) Aiyepeku, W.O., “The Productivity of Geographical Authors : A Case
Study from Nigeria 7, J. of Doc., 32(1976) : pp.105 ~ 117.

18 ) Brookes, B.C., 0p. cit.

19) Lotka, A.J., “The Frequency Distribution of Scientifis Productivity”,
J. of Washington Academy of Sciences, 16(1926) : pp.317~ 323
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20 ) Price, D. J.D., Little Science, Big Science, New Haven, Yale Univ. Pr-
ess, 1963, pp.42 ~48

21 ) Murphy, L., “Lotka’s Law in the Humanities ”, JASIS, 24(1973) : pp
461~ 462,

22 ) Schorr, A.E., “Lotka’s Law and Library Science ”, RQ, 14(1974) :
pp.32~ 33. V

23 ) Zipf, G.K., “ Human Behavior and the Principle of Least Effort”,
New York, Hafner, 1972
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24 ) Kendall, M. G., “ The Bibliography of Operational Reseach ", Operation-
al Research Quarterly, 11(1960) : pp.31~36.

25 ) Simon, H.A., “On a Class of Skew Distribution Function “, Biometrika,
42(1955) : pp.425 ~ 440.

26 ) Coile, R.C., “ Principles of Information Retrieval ”, J. of Doc., 31(1975):
pp.298~301.

27 ) Brookes, B.C., “ The Derivation and Application of the Bradford—Zipf
Distribution ”, J. of Doc., 24(1968) : pp.247~ 265

28 ) Fairthorne, R.A., “ Empirical Hyperbolic Distributions ( Bradford ~Zipf—
Mandelbrot ) for Bibliometric Description and Drediction ”, J. of Doc.,
25(1969) : pp. 521~534

29 ) Mandelbrot, B., “ On the Language of Taxonomy ?, In ¢ Information the-
ory : 3rd London Symposium, 1955, London, Butterworth, 1956.
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BFIE > (cunulative advantage )@ Mdo] #AHH ALL AASIS o] T
e HrBHesE 2us C BEFASTH ’ ( camulative advantage distribution)

9E AgsAT F, Bok Be] d848 =FL g A8H =ERG O <
€2 8] 51, B& =¥L & FEE E ¢ FHEG =FE HE FE

= 2
Fon, B} AF olfd FAE ¥ o]g¥ AXEG ol sFEo] =}
L E 5 Qo deid Zoolrd ERe HEMN R 2AT O e W

4 . FIFZEK B EHI( Obsolescence Law)

MERY FANKE SPA=REH A BY 2y BEA KB
7 AR AFE olg3Fv ojAA Hk & £9€A 2d9€ EdrdE A
E2E Edol fMAY HEZ A ved

TR FIAR BOBRRES A7a7] Astd BAMEERE wdrlY Adel =

% s
net Zacte HEERY FAEEE REgEd ode Zaste ‘I‘J*Va‘%é‘ﬂ
€ Fx2 BFAs1, 2% KBE2 B () BRABEE(Y)
Atelel BAIE OEd Zol T Ui BEEHS o= "—JrE}‘x‘i‘:}.

30 ) Naranan, S., “ Power Law Relations in Science Bibliography—A Self—
Consistent Interpretation ”, J. of Doc., 27(1971) : pp.83~97.
31) vehdd] Ao EAIL J(p) 0 p"2N J(pE BHREEA TE MY W
& EFe EHEEOIDL & BEEA ra 20T
32) Price, D.J.D., “A General Theory of Bibliometric and other Cumulative
. Advantage Processes ", JASIS, 27(1976) : pp.292~306.
33 ) Burton, R.E. & Kebler, R.W., “The Half-Life of Some Scientific and
Technical Literature ", Ametican Documentation, 11(1960) : pp.18 ~22,
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34 ) a) Line, M.B., “ The Half-Life of Periocical Literature : Apparent and
Real Obsolescence ", J. of Doc., 26(1970) : pp.46~54. '
b) Line,M.B. & Sandison, A., “ Obsolescence and Changes in the
Use of Literature with Time ", J. of Doc., 30(1974) : pp.283~350.
35) a) Brookes, B.C., “ The Growth, Utility and Obsolescence of Scien-
tific Periodical Literature ”, J. of Doc., 26(1970) : pp.283~294.
b) Brookes, B.C., “Obsolescence of Special Library Periodicals : Sa-
mpling Errors and Utility Contours ”, JASIS, 21(1970) : pp.320~320.
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5 . {EZuF 5% (Epidemic theory )

LEF 36 HEEE] AAAE Aol HEsHE Ao AR BRER
I A S AHst L BRERY BEHNEY ) & HEst9 R 47 AA
S A9s] T JY9 oY BEHKRS T ATAEES MEEBEN FEe
2 EBAMsto A AAFEHE ANGT = Kok BEHFAS 434 AE
O LE B REY B% 2271 49& A ST & B BN

|

#me AN AASel 2R BYY $7b Z7he] WEe] o} Kk
AT fold HEESO XMMRLES WHeE FUS 2

L8

Zuste Fe)
o) F7} Frte7] WEQS Aus Foh )

Yukxl Adol8e] AATNAYL REHE (S = susceptibles), Bf# (1= i
fectives ), E|A7} (R =removals) o] Al WF2 o] TR olRe H&
BAES #AEeh Baxo] (& 1)1 o] vmun

o] figEEe teo ARSE H9ET

(% 1) ERI HEBREY BRBE BERHHR
BRBREE | ERER RHER BB E L
B wwE | A RERE
B B % | BRGEE W %
KO % E | ERS A WO Uk E | BRS 9 BmE
B %k % | &@l W % BB LY EE
Ze % RHEEEC] TIS BUKS mAT &

36) a) Goffman, W., “Mathematical Approach to the Spread of Scientific
Ideas-The History of Mast Cell Research ”, Nature, 212(1966) :
pp.449~ 452,

b) Goffman, W., “ A Mathematical Method for Analysing the Growth of
a Scientific Discipline ”, J. of the ACM., 18(1971) : pp.173'~ 185
37) Bailey, Norman T.J., The Mathematical Theory of Epidemics, New York,
Hafner Pub. Co., 1957, p.194.
38 ) AR, op. cit.
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dS/dt =—BSI — 35S+
dI /dt = BSI— 11 + v
dR/dt = 8S + 51

t = B¢
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8 = RBRE BER
1 = BRE BEX
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N
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D dolEis  BETEAFN 238 PUSY 4 BRE U
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39) Goffman, W., “Mathematical Approach - ™, op. cit.
40 ) Goffman, W., “ A Mathematical Method == *, op. cit.
41) Cole, F;J. & Eales, N.B., op. cit.

42 ) Hulme, E.W., op. cit.

43 ) Brookes, B.C., “ The Derivation and - ", op. cit.
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44) Bourne, C.P., “The World's Journal Literature : An Estimate of Vo-
lume, Origin, Language,  field, Indexing, and Abstracting 7, American
Documentation, 13(1962) : pp.159 ~ 168.

45) Gottschalk, C.M. & Desmond, W. F., “Worldwide Census of Scientific
and Technical Serials ”, American Documetation, 14(1963) : pp.188~ 194,

46) Price, D.J.D., op. cit

47) Goffman, W., “ A Mathematical Method -+ ”, o0p. cit.

48) Orr, R.H. & Leeds, A.A., “ Biomedical Literature : Volume, Growth,
and Other Charcteristics ¥, Federation Proceedings, 23(1964) : pp.1310 ~
1331. :

49) Barr, K.P., “ Estimates of the Number of Currently Available Scient-
ific and Technical Periodicals ", J. of Doc., 23(1967) : pp.110 ~116.

50) Vickery, B.C., “ Statistics of Scientific and Technical Articles *, J.
of Doc., 24(1968) ! pp.192~196. v

51) Clark, C.V., “Obsolescence of the Patent Literature ”, J. of Docs, 32
(1976) * pp.32~35.
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52) Narin, F., Evaluative Bibliometrics : The Use of Publication and Citation An
alysis in the Evaluation of Scientific Activity , Cherry Hill, Computer Ho-~
rizons, 1976.

53 ) Gross, P.L.K. & Gross, E.M., op. cit.

54 ) Fussler, H. H., “ Characteristics of the Research Literature Used by
Chemists and Physicists in the United States ”, Library Quarterly, Part
I, 19(1949) : pp.19~35 ; Part I, 19(1949) : pp.119~ 143.

55 ) Stevens, R. E., Characteristics of Subject Literatures, Chicago, Publicati-
ons Committee of the Association of College and Research Libraries,
1953, p.10~ 21.

56 ) Price, D.J.D., “Citation Measures of hard science, soft science, te
chnology, and Nonscience ”, In :Nelson, C. E. & Pollock, D.K., eds..
Communication Among Scientists and Engineers, Lexington, Heath, 1970.
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57) Line, M.B. & Sandison, A., “ Obsolescence and Changes in the Use of
Literature with time ”, J. of Doc., 30(1974) : pp.283~ 350.

58 ) Buckland, M.K., “ Are Obsolescence and Scattering Related ? ", J. of
Doc., 28(1972) : pp.242 ~ 245, '

59 ) Dieks, D. & Chang, H., “ Differences in Impact of Scientific Publica-
tions : Some Indices Derived from A Citation Analysis ”, Social Studies
of Science, 6(1976) : pp.247~ 267.

60 ) Menard, H. W., Science * Growth and Change, Cambrige, Harvard Univ. Pr-
ess, 197L

61) Garfield, E., “ Citation Indexing for Studying Science ", Nature, 227
(1970) : pp.669~ 671



of tigt #Alel MEA S/ ik sz 62 = BIAMARY oE T
BIAREY BELFES FxE AXSIGed, ofF KeRHpAY tId o
715 2& 2A 4BE A7 FEEAT
JNEE RS BFtE] BT RN LEHEFY A8 4
< 7R, o HERANE RN FaE¥se dFe=E
oA 2o FHE ULste wE =FY & REe EF
479 23 efd E¥e &St gUgo] UEET Fast dojAs &)
€ BREE AT FIBEEs &9 239 98 FEA (AN op.
cit &} ibid) S AFst dFE & A AXNSHAT EES  FIASN
AAE SCI7} op. cit S ibidE ZAlam 9l WEo] o]SL Zulae
42 92 ST AsHY, EC5A f-citation )£ Y¥tHo® FAHT}

2529 HESREEW o AMEHE e a5 Mol FIAEER
ol REVEETE #4 EFstn ottt Biwge) Al o8 =&
F71 A% "ﬂi—\?: ZIREol MEE AUk

M@ BIAAE 2Aste] e e B € FESBY BEN B
S AAsle 7IHo B ZEkE A+ (bibliographic coupling ) 7 RIR:H| L
?%(co—citation)o] 2k

2

o

62') Lipetz, B.A., “ Improvement of the Selectivity of Citation Indexes to

' Science Literature Through Inclusion of Citation Relationship Indica-
tors ”, American Documentation, 16(1965) : pp.81~ 90.

63 ) Bertram, S. J.K., The Relationship Between Intra-Document Citation Location
and Citation Level, Urbana-Champaign, Univ. of I11., 1970.

64 ) Voos, H. & Dagaev, K.S., “ Are All Citations Equal : Or, did we op.
cit. your idem ? ”, J. of Academic Librarianship, 1(1976) : pp.19 ~ 2L

65) Kessler, M.M., “ Bibliographic Coupling Between Scientific Papers ”,
American Documentation, 14(1963) : pp.10~ 25.
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66 ) Weinberg, B.H., “ Bibliographic Coupling : A Review ”, Ibf. Stor. & Ret.,
10(1974) : pp. 189~ 196.

67) Small, H., “ Co-Citation in the Scientific Literature : A New Measure
of the Relationship Between two Documents ”, JASIS, 24(1973) :pp. 265~260.

68 ) Small, H. & Griffith, B.C., ®“ The Structure of Scientific Literatures
I+ Identifying and Graphing Specialties ”, Science Studies, 4(1974) : pp
17~ 40.

69 ) White, H. D, & Griffith, B.C., “ Author Co-Citation : A Literature Me-
asure of Intellectual Structure ”, JASIS, 32(1981) : pp.163~ 171

70 ) Small, H., “ Co-Citation Context Analysis and the Structure of Parad-
igms ”, J. of Doc., 36(1980) : pp.183~ 196.
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71) Cason, H. & Lubotsky, M., “ The Influence and Dependence of Phych-
ological Journals on Each Other ", Psychological Bulletin, 33(1936) : pp.
95~ 103, '

72 ) Xhignesse, L. & Osgood, C.E., “ Bibliographic Citation Charateristics
of the Psychological Journal Network in 1950 and 1960 ", American Ps-
yehologist, 22(1967) : pp.778~ T91.

73 ) Carpenter, M. P. & Narin, F., “ Clustering of Scientific Journals ”, jA-
SIS, 24(1973) : pp.425~436. -

74 ) Garfield, E., “Citation Indexes for Science ", Science, 122(1955) : pp
108 ~111

75 ) Raisig, L.M., “Mathematical Evaluation of the Scientific Serial ”, S¢-
ience, 131(1960) pp. 1417 ~ 1419,

76) Garfield, E., “ Citation Analysis as a Tool in Journal Evaluation ”, Sc-
tence, 178(1972) : pp.471~479.
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77) Pinski, G. & Narin, F., “ Citation Influence for Journal Aggregates
of Scientific Publications : Theory With Application to the Literature
of Physics ", Inf. Proc. & Manag., 12(1976) : pp.297~ 312,

78 ) Pinski, G., Narin, F. & Gee, H., “ Structure of Biomedical Literature”,
JASIS, 27(1976) : pp.25~ 48.

79 ). Pinski, G. & Narin, F., “ Structure of Psychological Literature *, J4-

’ SIS, 30(1979) : pp.161~ 168

80 ) Hartsough, R. & Laffal, J., “Content Analysis of Scientific Writings”,
J. of Gen. Psych., 83(1970) : pp.193~206.

81 ) Tagliacozzo, R., “ Levels of Technicality in Scientific Communication ”,
Inf. Proc. & Manag., 12(1976) : pp.95~ 110.

82 ) Herdan, G., The Advanced Theory of Language as Choice amd Chance ”, New Yo-
rk, Springer- Verlag, 1966.
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83 ) Kehman, H.C., “Men’s Creative Production Rate at Different Ages and
in Different Countries ”, Science Monthly, 78(1954) : pp.321 ~ 326.
84) Price, D.J.D. & Gursey, S., “ Studies in Scientometrics. Part I : Tr-
ansience and Continuance in Scientific Authorship ", International Forum
on Information and Documentation, 1(1976) : pp.17 ~ 24.
85) a) Zuckerman, H.A., “Nobel Laureates in Science : Patterns of Pro-
ductivity, Collaboration, and Authorship ”, Amer. Sociol. Rev., 32
(1967) : pp.391~ 403
b) Zuckerman, H. A. “Patterns of Name Ordering Among of Scienti-
fic Papers ", Amer. J. of Social., 74(1968) : pp.276~ 291
86 ) Inhaber, H, & Przednowek, K.. “ Quality of Research and the Nobel
Prizes 7, Social Studies of Science, 6(1976) : pp.33~ 50.
87) Price, D.J.D., “Nations Can Publish or Perish ”, Science and Technolo-
g, T0(1967) : pp.84~90.
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88 ) Frame, J.D. & Narin, F., “NIH Funding and Biomedical Publication
Output ", Federation Procedings, 35(1976) @ pp.2529 ~2532.

89 ) Shockly, W., “On The Statistics of Individual Variations of Producti-
vity in Research Laboratories ", Proceedings of the IRE., 45(1957) : pp
279 ~290.

90 ) Gross, P. L.K. & Gross, E.M., op. cit.

91 ) Fussler, H.H., op. cit.

92 ) Brown, C.H., Scientific Serials, Chicago, ALA, 1956.

93 ) Raisig, L.M., op. cit.
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94) Martyn, J. & Gilchrist, A., An Evaluation of British Scientific Journals, Lo-
ndon, Aslib, 1968.

95) Goffman W. & Morris, T.G., “ Bradford’s Law and Library Acquisiti-

. Nature, 226(1970) pp- 922~ 923.

96) Brookes, B.C., “ Optimum P % Library of Scientific Periodicals ”, Na-
ture, 232(1971) pp.458 ~ 461.

97) Salton, G., “ Automatic Indexing Using Bibliographic Citations ”, /. of
Doc., 27(1971) : pp.98~ 110.

98 ) Brittain, J. M., Roberts, S.A. & Skelton, B., Citation Patterns in the So-
cial Sciences, Bath, Bath Univ. Lib., 1972

99) Line, M.B. & Roberts, S., “The Size, Growth and Composition of So-
cial Science Llterature ”, Int. Social Sci. J., 28(1976) : pp.122~ 159,

100) Lehnus, D.J., Milestones in Cataloging * Famous Catalogers and Their Writings,
1835~ 1969. Littleton, Lib. Unlimited, 1974.

101) Donohue, J.C., Understanding Scientific Literatures : A Bibliometric Approach.
Cambrige, MIT Press, 1973.

102) Lancaster., F.W., “Review of Dondhue, Joseph C. Understanding Sci-
entific Literatures : A Bibliometric Approach ”, In : Newsietter on Libr-
ary Research, 11(1974) : pp.7T~11
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103 ) Pritchard, A., Computer Literature 1966 : A Bibliometric- Survey, London,
Polytechnic of North London, School of Librarianship, 1972
104 ) Kochen, M. & Tagliacozzo, R., “Matching Authors and Readers of Sc-
ientific Papers ”, Inf. Stor. & Ret., 10{(1974) : pp.197~ 210.
105 ) Merton, R.K., The Sociology of Science : Theoretical and Empirical Imvestig-
ation, Chicago, Univ. of Chicago Press, 1971
106 ) Menard, H.W., op. cit.
107) Price, D.J.D., “ Little Science- ", op. cit.
108 ) Lipetz, B.A., “ The Measurement of Efficiency of Scientific Resear-
ch ”, Carlisle, Intermedia, Inc., 1965.
109 ) Garfield, E., Sher, I.H. & Torpie, R.J., The Use of Citation Data in
Writing the History of Science, Philadelphia, ISI, 1964.
110) Cole, J.R. & Cole, S. The Ortega Hypothesis. Science, 178(1972) :
pp-368 ~ 375,
111) a) Vlachy, J., “On Publication Characteristics of Research Establi-
shments, Czechoslovakian J. of Physics, Section B, 20(1970) : pp
1149~ 1155,
b) Vlachy, J., “ Remarks on the Productive Age ”, Teorie a Metoda(Cz-
echoslovakia), 2(1970) : pp.121~150.
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112) Westbrook, J.H., “ Identifying Significant Research ”, Science, 132
(1960) : pp. 1229~ 1234

113 ) Margolis, J., “ Citation Indexing and Evaluation of Scientific Pape-
rs ”, Science, 155(1967) : pp.1213~ 1219,

114 ) Shockley, W., op. cit.

115) Wade, N., “ Citation Analysis : A New Tool for Science Administrate-
rs 7, Science, 188(1975) : pp.429~432.
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