Bibliometrics
Citation Analysis

siniolMELriCS

* Metrics = measuring
— explaining the world through measurement

Bl bI iOmetrics

Biblio = information
— “series of techniques that seek to quantify the
process of written communication.”
(Ikpaahindi 1985)

Bibliometrics

* Finding information patterns by
—analyzing citation patterns
—analyzing word use frequencies
—using statistical anaysis

Purpose of Bibliometrics

¢ Quantitative analysis of science and
technology performance

¢ Quantitative analysis of the cognitive and
organizationa structure of science and
technology

* Toknow how acertain scienceor

technology has evolved in acertain period
of time

Informetricsor Infometrics

» The quantitative (mathematical, statistical,
probabilistic) study of information and
information flow

— including the modelling of information
management and library management

Scientometrics

» The measurement of science
— not the use of measurement in science

 The quantitative study of scientific
communications

 Using bibliometric methods




Cybermetrics

 Bibliometrics, Infometrics, &
Scientometrics applied to the Web

Why Bibliometrics

* Technology watch technique

—compare R& D productivity between two
competing technologies

— provide decision makerswith aquick
picture of the"state-of-the-art"

Why Bibliometrics

e AnayseR&D trends

—identify which areas are most active and
which are becoming important

—identify theinfluences & “cross-
fertilizations’

—useful to the policy makerswho are
deciding the priority areasin acertain
researchdomain

Some “Laws’ of Bibliometrics

Lotka'sLaw
Bradford's Law of Scattering
Zipf'sLaw
Narin’s 3 Axioms of Bibliometric Anaysis

Lotka s Law of Authorship

htp:/Awww.lis i uc edu/~jdownie biblio/lotkahtml

TheFrequency Distribution
of Scientific Productivity
“It would be of interest to determine,
if possible, the part which men of
different calibre contribute to the
progress of science considering first
simple volume of production ...”

Lotka, A.J.

Lotka's Law

 Thenumber of authors makingn
contributionsto the literature is about
1/n? of those making one
— 60% of authors make one contribution
— 15% of authors make two contributions
— <7% of authors make three contributions
— <4% of authors make four contributions
— <2.5% of authors make five contributions
— 1.25% of authors make six contributions
— <1% of authors make seven contributions




Lotka’s Law

 Out of 1000 authors
— 608 publish 1 article
— 152 publish 2 articles
— 68 publish 3 articles
— 38 publish 4 articles
— 24 publish 5 articles
— 17 publish 6 articles
— 12 publish 7 articles
« Not exact prediction but holdstrue
overall in most fields

Lotka'sLaw & Librarians
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Bradford’' s Law of Scattering

http://www.lis.ui uc edu/~jdownie/biblio/bradford.html

» Relevant articlestend to cluster in certain
periodicals
— Lotsof articlesin each of afew journals
» Relevant articles also tend to scatter among
many periodicals
— Few or single articles scattered among many
jounals

 That scatter has apredictable shape

Bradford’s Law of Scattering

Inany field of interest, relevant journals can
be split into three groups

« Each group contributes the same number of
relevant articlesto citationsin thefield

 #of 1st groupjournals=k
« #of 2nd groupjournals=k*n
# of 3rd group journals=k*n?

The research literature of blubber production

Of the 600 articles cited,

200 are from 10 major journals on whale processing
200 are from 30 (10 x 3) secondary journals

200 are scattered in 90 (10 x 39 tertiary journals

Bradford's Law is Useful for Collection Development

Zipf's Law of term distribution
http://www.lis.ui uc.edw/~jdownie/biblio/zi pf.html

* Predictsterm distribution in atext

» Rank thewordsin atext by decreasing
frequency

« Multiply frequency by rank

 Result will cluster around a constant for the
document




Zipf’s Law of term distribution

* Inadocument of ca. 10,000 words
— the most frequently used word is“the” at 950

times

— the 2nd most frequently used word is“a” at 490
times

— the 3rd most frequently used termis“in” at 340
times

— the 1000th most frequently used term is “fruit”
at 1time

Zipf's Law of term distribution

« Frequency x occurrences = constant
* 1x950=950

* 2x490=980

e 3x340=1020

» 1000x 1=1000

 Constant = 1000 for this document

Uses for Zipfian Distributions

» Canbeusedinautomaticindexing

—Likelihood of document relevance can be
determined to some degree by frequency
of terms

—Themost/least frequent termsin a
document are not likely to produce
relevant retrieval

—Termsin the middle range of frequency

are most likely to produce relevant
retrieval
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Computational Linguistics

Simplest definition:
— Counting words and drawing conclusions

— Can be done manually, more easily done with
computers

Complexities:

— Explaining grammar & syntax to a computer
— Infinite varieties of human expression

— Multilingual needs

Applications of
Computational Linguistics

« Clusterfier http://a.iit.nrc.calClustifier/

— National Research Council Canada Interactive
Information Group

— Runsasearch, eg. on “Libya’

— Analyzes the word occurrencesin the set of
documentsretrieved

— Clusters the documents by use of similar
vocabularies




Applications of
Computational Linguistics

« Extractor http://extractor.iit.nrc.cal/cgi-bin/process-

url.pl

— National Research Council Canada Interactive
Information Group

— Analyzesthe vocabulary in a given page to
choose important words and phrases

— Enables further searching based on terms
extracted

— Sampl e http://mww.sholtmd .com/thobreds.htm

Narin's 3 Axioms of Bibliometric Analysis

* activity measurement
— counts of papers provide valid indicators of
R&D activity in asubject or at an institute
* impact measurement
— the number of times papers are cited in provides
vaid indicators of the impact or importance of
the cited papers
* linkage measurement

— that the citations from paper to paper provide
indicators of intellectual linkages between
subject areas, organizations, or individuals

What Can Bibliometrics Tell Us?

* To seewho cites (influences) whom
— http://www. umu.sefinforsk /L1S/index htm
» Toseechangesin atopic over time

— http://sahara.fsw.leidenuniv.nl/ed/mlar/map02.h
tm|

— http://sahara.fsw.leidenuniv.nl/ed/nnframs.html
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Narin’s 3 Axioms of Bibliometric Analysis
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« activity measurement
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impact measurement

— the number of times papers are cited in provides
valid indicators of the impact or importance of
the cited papers

« linkage measurement

— that the citations from paper to paper provide
indicators of intellectual linkages between
subject areas, organizations, or individuals
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Citation Analysis

 Using citations (footnotes) asthe raw data
for bibliometric studies

» Who footnotes whom/who is footnoted by
whom

» Can beused to assesstheinfluence of an
individual on afield of study

Narin's 3 Axioms of Bibliometric Analysis

activity measurement

— counts of papers provide valid indicators of R&D
activity in asubject or at an institute

impact measurement

— the number of times papers are cited in provides

valid indicators of the impact or importance of

the cited papers
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— that the citations from paper to paper provide:
indicators of intellectual linkages between

subject areas, organizations, or individuals
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Co-citation
When one document is cited by two

other documents, co-citation has
occurred.

If A cites 1 and B cites 1, then co-

citation of 1 by A and B has occurred.

Bibliographic Coupling

If two documents are cited in another
document, bibliographic coupling has
occurred.

If A cites 1 and 2, bibliographic coupling
of 1 and 2 has occurred in A.

Co-citation/Bibliographic Coupling

“Show me other documentslikethisone”
If A cites], 2, and 3

And B cites 1, 2, and 3

¢ Isdocument A like document B?

If Ccites1,2,and 5

* Isdocument A more like B than C?

Davey Jones. Dog
breath and you.

FOOTNOTES:

Nathan Hale. Don’t
breath on me, Fido.

Thomas Paine.
Uncommon scentsin
the mouths of dogs.

James Monroe. Your
consitutional rights
and dog halitosis

Patrick Henry. Canine
halitosis.

FOOTNOTES:

Betsy Ross. Preventing
canineplaque.

Nathan Hale. Don't
breath on me, Fido.

Thomas Paine.
Uncommon scentsin
the mouths of dogs.




Hale is co-cited by Jones and Henry
Paine is co-cited by Jones and Henry

Davey Jones. Dog
breath and you.

FOOTNOTES:

Nathan Hale. Don't
breath on me, Fido.

Thomas Paine.
Uncommon scentsin
the mouths of dogs. K

James Monroe. Your

Patrick Henry. Canine
halitosis.

FOOTNOTES:

Betsy Ross. Preventing
canine plaque.

Nathan Hale. Don't
breath on me, Fido.

Thomas Paine.

Hale and Paine are coupled by Jones
Hale and Paine are coupled by Henry

Davey Jones. Dog
breath and you.

FOOTNOTES:

Nathan Hale. Don’'t
breath on me, Fido.

Thomas Paine.
Uncommon scentsin
the mouths of dogs.

James Monroe. Your
consitutional rights

Patrick Henry. Canine
halitosis.

FOOTNOTES:

Betsy Ross. Preventing
canine plaque.

Nathan Hale. Don't
breath on me, Fido.

Thomas Paine.
Uncommon scentsin

consitutional rights Uncommon scentsin
and dog halitosis the mouths of dogs.

the mouths of dogs.

and dog halitosis

Geg, if | am writing on Dog
Breath, and both Jones and Henry
|ooked at Paine,

I’ d better look at Paine, too.

Co-citation based relevance
assessment.

Gese, if Jones cited both Hale and
Paine, they must share some
similarities. If | need to look at
one, | probably need to look at
the other.

Bibliographic coupling based
relevance assessment.

Cybermetric Use of
Bibliographic Coupling
 BIRD: Bibliometric Retrieva of Documents

— National Research Council Canada-Institute for
Information Technology.
« Bibliometric-query -by-example search
engine
» User suppliesURLs of pages of interest
* BIRD retrieves similar documents by
following link/citation pathsthat pass
through those given documents
http://ai iit.nrc.calll_public/WebBird/trylt.html

» “Higtory of Computers

« Inthisexample, BIRD was given apage on
Adal ovelace, the nineteen century female
mathematician whose work with Charles
Babbage resulted in the world's first
"computer”. TheBIRD search returned a
series of siteswith information on the early
history of computing.”

+  http://www.cs.yale.edu/homes/tap/adalovelace.html
«  http://ai.iit.nre.calll public/WebBird/Tests/Miscellaneous/ComputerHistory/re

shtml




The Citation Indexes

* |nstitute for Scientific Information

» Science Citation Index (SCI)
 Social Sciences Citation Index (SSCI)
* Arts& Humanities Citation Index (A& HCI)

Web of Science

Institute for Scientific Information

» 1958, Eugene Garfield starts1SI by
borrowing $500 from Household Finance

« Current Contents of Chemical, Pharmaco-
Medicd & Life Sciencesisthe sole product

« Covers 200 journalsin about 32 pages per
issue

Institute for Scientific Information

1998
* 40th Anniversary

* 1Sl employs 800 people with officesin 7
countries

* Indexes 8,000+ titles
* In35languages

Institute for Scientific Information

e 1961, ISl receives agrant from the National
Ingtitutes of Health

« produces experimental Genetics Citation
Index
— using citation indexing
— comprehensive interdisciplinary index
— from this,citations relating to genetics were

extracted.

— forms 1961 Science Citation Index
« indexed 613 journals and 1.4 million citations

Citation Indexes

Index articlesfrom major journals
Index by what is footnoted
Search by who footnoted a particular article

Can be used to search forward
chronologicaly

Can beused to “measure’ science

Narin’'s 3 Axioms of Bibliometric Analysis

* activity measurement

— counts of papers provide valid indicators of
R&D activity in asubject or at an ingtitute
(A AR AR RN RN A A R D N D N N N
Impact measur ement
—the number of times papersarecited in
providesvalid indicator s of theimpact or

importance of thecited papers
:Qlionkbb0”””””””””””

age measurement
— that the citations from paper to paper provide
indicators of intellectual linkages between
subject areas, organizations, or individuals
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Citer Motivations

From “Bibliometrics and the World-Wide Web” by Don
Turnbull http:// donturn fis.utoronto.ca/research/bibweb.html
* paying homageto pioneers
* giving credit for related work (homage to
peers)
« identifying methodol ogy, equipment, etc.
* background reading
* correcting one's own work
« correcting thework of others

Citer Motivations

From “Bibliometrics and the World-Wide Web” by Don

Turnbull http:// donturn.fis.utoronto.ca/research/bibweb.html

* identifying original publicationsinwhich an
idea or concept was discussed

« identifying an original publication or other
work describing an eponymic concept or
term (i. e. Hodgkin's Disease)

« disclaiming work or ideas of others
(negative claims)

« disputing priority claims of others (negative
homage)

mhay-lane 3 27 cla¥an
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Citer Motivations

From “Bibliometrics and the World-Wide Web” by Don

Turnbull http:// donturn.fis.utoronto.ca/research/bibweb.html

* criticizing previous work

* substantiating claims

« derting to forthcoming work

« providing leadsto poorly disseminated,
poorly indexed, or un-cited work

« authenticating dataand classes of fact -
physical constants, etc.

Problemsin Citation Analysis

Citing behavior islittle understood
Citer motivations are little acknowledged

Matthew Effect (Robert K. Merton)

—"To him who has shall be given, and he shall
have abundance: but from him who does not
have, even that which he has shall be taken

away.”
Obliteration by incorporation

10



Problemsin Citation Analysis

» Ceremonial citing

* Obligatory citing

» Negative citing

* Pied Piper Effect (KOSIOfT) npmunaicniwerost mewes nim
— everybody follows the Pied Piper

o Gulliver Effect (Geier) wmmamammnpesemsgms
— in 3-D filming, the farther apart cameras are

placed the larger the image

— mature writers have greater effect over time
simply because of numbers

Problemsin Citation Analysis

Alphabetic Effect (Zuckerman)

Secondary & Tertiary Citing (Hoerman &

Nowicke)

— The presence of acitation in areference list that
was taken from another reference list, arguably
without the citing author’s examining the
document being cited

Secondary and Tertiary Citing:
A Study of Referencing
Behavior in the Literature of
Citation Analysis Deriving
from the Ortega Hypothesis of
Coleand Cole

Heidi Lee Hoerman and
Carole Elizabeth Nowicke
Library Quarterly 65 (October 1995): 415434

Secondary & Tertiary Citing

“Lifting”

“Copying”

“A form of petty dishonesty ... commonin
scholarly publishing”

“Swip[ing] areference under fase pretenses’
“Plagiarism of other peopl€ scitations
without having actually used them”

“A fundamental law of reference
giving—it is unnecessary to
have read or even seen the
reference your self before
quoting it.”

David Davies

Evidence of Secondary &
Tertiary Citing

“amusing, and long lasting, miscitation”
“multiplediscrepancies’

— repetition of errors of detail

“evolved meaning”

“directed misregistration”

— repetition of identical evolved meaning

11



Ortega Hypothesis
» Thework of scientific elites owes much to
thework of average scientists

» Theworks of great men stand on the
shoulders of the“little people” who came
before

* Jonathan Cole and Stephen Cole tested and
rejected the Ortega Hypothesis

—Cole & Cole conclusion:
elite scientists cite dite scientists

Cole & Cole s Ortega Hypothesis

“Until recently, historians and philosophers of
science have attributed much of the growth
of scienceto thework of the average
scientist who, it is suggested, has paved the
way with his‘small’ discoveriesfor the men
of genius—the great discoverers. This
hypothesisisboldly asserted in many
sources, but perhaps no more clearly thanin
the words of José Ortegay Gasset.”

Cole & Cole quote Ortega:

“For it is necessary to insist upon this extraordinary but
undeniable fact: experimental science has progressed
thanksin great part to the work of men astoundingly
mediocre, and even less than mediocre. That isto
say, modern science, the root and symbol of our
civilization, finds a place for the intellectually
commonplace man and allows him to work therein
with success. In this way the mgjority of scientists
help the general advance of science while shut up in
the narrow cell of their laboratory, like the beein the
cell of its hive, or the turnspit of its wheel.”

J. Cole (1969) cites Ortega
— introduces textual errors & meaning error
¢ J & S. Cole(1972) cites Ortega
— introduces page number error
Multiple authors cite Ortega
— repeat the errrorsintroduced by Cole
* Snizek (1986) cites Ortega
— includes page number error
— introducestitle error
¢ Niederhof & Van Raan (1987)
— repeats title error introduced by Snizek

J. Cole (1969) cites Ortega

— introduces textual errors & meaning error
J. & S. Cole(1972) cites Ortega

— introduces page number error
Multiple authors cite Ortega

— repeat the errrorsintroduced by Cole
Snizek (1986) cites Ortega

— includes page number error

— introducestitle error

Niederhof & Van Raan (1987)

— repeatstitle error introduced by Snizek

J. Cole (1969) cites Ortega
introduces textua errors & meaning error
Cole quote:

“For it is necessary to insist upon this extraordinary but
undeniable fact: experimental science has progressed
thanksin great part to the work of men astoundingly
mediocre, and even less than mediocre. That isto
say, modern science, the root and symbol of our
civilization, finds a place for the intellectualy
commonplace man and allows him to work therein
with success. ¥In this way the mgjority of scientists
help the general advance of science while shut up in
the narrow cell of their laboratory, like the beein the
cell of its hive, or the turnspit of its whedl.”

12



J. Cole (1969) cites Ortega
introduces textual errors & meaning error
Cole quote:

“For it is necessary to insist upon this extraordinary but
undeniable fact: experimental science has progressed
thanksin great part to the work of men astoundingly
mediocre, and even less than mediocre. That isto
say, modern science, the root and symbol of our
civiligation, finds aplace for theintellectualy
commonplace man and allows him to work therein
with success. ... In thisway the mgjority of scientists
help the general advance of science while shut up in
the narrow cell of their laboratory, like the beein the
cell of its hive, or the turnspit on its wheel.”

The missing sentence

“The reason of thisliesin what is at the same time the

great advantage and the gravest peril of the new
science, and of thecivilisation directed and
represented by it, namely, mechanisation. A fair
amount of the things that have to be done in physics
or in biology is mechanica work of the mind which
can be done by anyone, or ailmost anyone. For the
purpose of innumerable investigationsiit is possible to
divide science into small sections, to enclose oneself
in one of these, and to leave out of consideration all
therest. ...

The missing sentence

“... The solidity and exactitude of the methods allows of
thistemporary but quitereal disarticulation of
knowledge. The work isdone under one of these
methods as with a machine, and in order to obtain
wuite abundant results it is not even necessary to have
rigorous notions of their meanings and foundations.”

Ortegaon Scientists

“And now it turnsout that the actual scientific
man isthe prototype of the mass-man. Not
by chance, not through the individual
failings of each particular man of science,
but because scienceitself—the root and
symbol of our civilisation—automatical ly
converts him into mass-man, makeshim a
primitive, amodern barbarian.”

Ortegaon Scientists

“| have said that he was a human product
unparaleled in history. The specidist
serves asastriking concrete example of the
species, making clear to ustheradical
nature of the novelty. For previously, men
could be divided simply into the learned and
theignorant, those more or less one, and
those moreor lessthe other. ...

Ortegaon Scientists

“... But your specialist cannot be brought in
under either of thesetwo categories. Heis
not learned, for heisformally ignorant of
all that does not enter into his speciaty; but
neither isheignorant because heisa
‘scientist,” and ‘knows' very well hisown
tiny portion of the universe. ...

13



Ortegaon Scientists

.. Weshadl haveto say that heisalearned
ignoramus, which isavery serious matter,
asitimpliesthat heisapersonwhois
ignorant, not in the fashion of theignorant
man, but with all the petulance of onewho
islearnedin hisown specia line.”

J. Cole (1969) cites Ortega
— introduces textual errors & meaning error
J. & S. Cole(1972) cites Ortega
— introduces page number error
» Multiple authorscite Ortega
— repeat the errrorsintroduced by Cole
* Snizek (1986) cites Ortega
— includes page number error
— introducestitle error
¢ Niederhof & Van Raan (1987)
— repeats title error introduced by Snizek

J. & S. Cole(1972) cites Ortega
introduces page number error:
changesfrom “110-11" to“ 84-85"

» J. Cole(1969) cites 1960 W.W. Norton ed., right pages

» J. Cole (1970) cites 1932 W.W. Norton ed., no pages

e J. & S Cole (1972) cites 1932 W.W. Norton ed.,
wrong pages

* The Revolt of the Masses

— 2 different English trandations

— 5 different publishers

— Editionsby Allen & Urwin, W.W. Norton, and The
New American Library

— Variously 141, 144, 190, and 204 pages long

— Only Norton editions cited in the bibliometric
literature

— Quoteisfound on 110-11 in the 190-page Norton
editions

— Quote isfound on 84-85 in the 144-page 1961 Allen
& Unwinedition

J. Cole (1969) cites Ortega
— introduces textual errors & meaning error
J. & S. Cole(1972) cites Ortega
— introduces page number error
» Multiple authorscite Ortega
— repeat the errrorsintroduced by Cole
* Snizek (1986) cites Ortega
— includes page number error
— introducestitle error
* Niederhof & Van Raan (1987)
— repeatstitle error introduced by Snizek

J. Cole (1969) cites Ortega
introduces textual errors & meani h@

Cole quote:
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J. & S. Cole(1972) cites Ortega
introduces page number error:
changesfrom “110-11" to“84-85"

* J. Cole (1969) cites 1960 W.W. Norton ed., right pages
* J. Cole (1970) cites 1932 W.W. Norton ed., no pages
* J & S Cole(1972) cites 1932 W.W. Norton ed.,
wrong pages
From then on, half the authors citing Ortega give the
wrong page numbers, citing variously 1932 or 1957
W.W. Norton editions.

Scholarly Interpretations of Ortega

 “only anintellectual elitecanleadthe
unthinking massesin building and
maintaining society.”

* “Ortega concludes by demanding that the
masses surrender their leadership to the
minorities of cultivated men.”

» Ortega“argues for the essential inequality
of human beings and for the vital
importance of intellectual elitesin human
history.”

|
),Col e & Cole' s Ortega Hypothesis

“Until recently, historians and philosophers of
science have attributed much of the growth
of scienceto thework of the average
scientist who, it is suggested, has paved the
way with his*small’ discoveriesfor the men
of genius—the great discoverers. This
hypothesisisboldly asserted in many
sources, but perhaps no more clearly thanin
the words of José Ortegay Gasset.”

“Until recently,
science have
of scienceto
scientist who, 1t is
wayW|th h|s W I’ ’ 7

sour: tgh'— perhaps no more clearly thanin
Mords of José Ortegay Gasset.”

Bibliometricians' Interpretations of Ortega

» “Ortega seems to be suggesting that average scientists,
working onrelatively unambitious projects, make minor
contributions. But without these lesser discoveries by a
mass of scientists, the break-throughs of the truly
inspired scientist would not be possible.”

e “Ortegd’s... primary assumption isthat utilization of
work that is of relatively minor importanceis a
necessary precondition to the success of more important
scientific endeavors.”

» “Ortega seems to be suggesting that the work of the
great scientistsis built upon apyramid of small
discoveries made by average scientists.”

Citation Patterns for “ Ortega Hypothesis”

» Totd articles: 26

» Articlesciting Ortegay Gasset: 11 (42%)
« Articlesciting Coleor Cole & Cole: 14 (53%)
 Articlesciting both: 6 (23%)
« Articlesciting neither: 7(27%)
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Citation Patternsfor “ Ortega Hypothesis’

« Total articles: 26

¢ Articlesciting Ortegay Gasset: 11 (42%)
¢ Articlesciting Coleor Cole & Cole: 14 (53%)
« Articlesciting both: 6(23%)
« Articlesciting neither: 7(27%)

Those who cited only Ortega or who cite neither
have previously cited Cole or Cole & Colein
other works.

J. Cole (1969) cites Ortega
— introduces textual errors & meaning error
J. & S. Cole(1972) cites Ortega
— introduces page number error
» Multiple authorscite Ortega
— repeat the errrorsintroduced by Cole
* Snizek (1986) cites Ortega
— includes page number error
— introducestitle error
¢ Niederhof & Van Raan (1987)
— repeats title error introduced by Snizek

Snizek

 Both quoted and cited Ortega
—includes Col€'s errors
— introduces new error
Changes
The Revalt of the Masses
to
The Rebelion of the Masses

Snizek

“Given the extreme care taken by me and
otherswho employ citation analysisasa
‘roughly valid,” but by no means’ perfect,’
measure of influence, | find the criticisms of
[bibliometric methods by] theMacRoberts
to beinappropriate at best, and vacuous and
sophomoric at worst. ...

Snizek

“... Inthefina analysis, various cannons|[sic]
of science concerning the reliability and
validity of measures, aswell asthe
reproducibility of results must be upheld.”

Ortega: Snizek

“... The solidity and exactitude of the
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to obtain quite abundant results it is not
even necessary to have rigorous notions
of their meanings and foundations.”
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Ortega:

“... The solidity and exactitude of the
methods allows of this temporary but
quite real disarticulation of knowledge.
The work is done under one of these
methods as with a machine, and in order
to obtain wuite abundant results it is not
even necessary to have rigorous notions
of their meanings and foundations.”

Ortega:

“... But your speciaist cannot be brought
in under either of these two categories.
Heisnot learned, for heisformally
ignorant of all that does not enter into his
speciaty; but neither is he ignorant
because heisa‘scientist,’ and ‘knows
very well his own tiny portion of the
universe. ...

J. Cole (1969) cites Ortega

— introduces textual errors & meaning error
J. & S. Cole (1972) cites Ortega

— introduces page number error

Multiple authorscite Ortega

— repeat the errrorsintroduced by Cole
Snizek (1986) cites Ortega

— includes page number error

— introducestitle error

Niederhof & Van Raan (1987)
— repeatstitle error introduced by Snizek

So, did
Niederhof & Van Raan
rely on
Snizek
who relied on
Cole
(who got it wrong in the first place)
to see what Ortega said?

The Bibliometric Questions:

«|f Nederhof & Van Raan never
looked at Ortega were they truly
influenced by Ortega?

*How often does this occur?
eIsit important?
*Do we need a name for it?

Some relevant terminology that
aready exists:

« Cognitive conduit
» Obliteration by incorporation
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The Questions for Footnoters

« |sit normativeto cite an author to whom we
directly attribute an ideawhether or not we
have confirmed that the author actually
stated the idea?

» Do you citethe original only?
« Do you cite the cognitive conduit only?
» Doyou citeboth?

Narin's 3 Axioms of Bibliometric Analysis
* activity measurement

— counts of papers provide valid ipgEl | [irs of
R&D activity in g suyj ute
* impact n )
) .

—thenu ﬂ“

valid indicatqrs ¢f tha
the cit w (
* linkage t

— that the citations from paper to paper provide
indicators of intellectual linkages between
subject areas, organizations, or individuals

Narin's 3 Axioms of Bibliometric Analysis

* activity measurement
— counts of papers provide valid indicators of
R& D activity in asubject or at an institute
* impact messurement
— the number of times papers are cited in provides
valid indicators of the impact or importance of
the cited papers
* linkagemeasurement

— that the citations from paper to paper provide
indicators of intellectual linkages between
subject areas, organizations, or individuals

“Meta nyms '
from the literature of the Ortega Hypothesis
* “Cannonsof science’ for Canons of science
* “Ceiling wax” for Sealing wax
* “Belleweather” for Bell wether
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