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Introduction
I take it as read that you all know, and love, the Research
Assessment Exercise, if only because those of you who work in
HEIs will have been chasing up the ISSN for the Outer Mongolian
Journal of Irrelevant Results in which your academics have
published. So the bulk of this paper will be concerned with
citations, citation indexes and citation counting.
A atation is, of course, a reference to some previously published
work that is relevant to the argument the author wants to make.
The author may be critiasing the earlier item, may be building on
it, may be using it to enhance his argument, or may be
acknowledging an early pioneer. Very often, an author makes a
citation simply to imply that he or she has read widely around his
or her subject. Authors use atations to illustrate, to elaborate, to
build on or to aitiase. The author believes the earlier item is
relevant and wishes to draw the reader's attention to it. A citation
therefore links the earlier cited paper to the later one that cites it.
A citation index is built around this link. Because there is no
human intervention in having to decide subject index terms,
citation indexes are cheaper to prepare than standard subject
indexes.
If you run a database, your staff must read the paper to decide
what the paper is about and then select the indexing terms that are
most appropriate. With citation indexing, the author of the paper
has done all the work for you already. The author has decided
what he or she regards as the relevant earlier papers, and has
conveniently listed them. However, authors are fallible. The
papers they cite will be the ones they have conveniently to hand,
the ones they feel it would be politic to cite, and so on. According
to how energetic they are, they may cite no papers at all, or far too
many. The list of cited papers is likely to include earlier papers
written by the same author. This is sometimes because the author
is an egomaniac, but is also often because the author knows his or
her own papers best. Sometimes, too, that author is the only
person working in the field, so it is inevitable he or she will cite
him or herself.
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Of course, if you check every citation in an
article, you will find a proportion that has
nothing to do with the subject. They are false
drops.
The whole idea of citing earlier references
comes from the law. In the UK there is a heavy
reliance on precedent to decide how to deal with
a particular legal problem. The idea of cases ated
in Court is only possible, of course, if the earlier
cases themselves are formally recorded. This
tradition started in 1275, when a statute of
Edward I established that the date of Richard I's
coronation - 3rd September 1189 - was the legal
limit of memory. Up until that time, in order to
argue a case in law, a lawyer would drag some
elderly person into court who said: "Iremember
in a previous Court case the following decision
was reached...". The 1275 statute forced all
English Courts to keep records of their
transactions. Courts now looked to documentary
evidence of earlier decisions rather than
someone's memory. As with all things
mediaeval, however, things were not quite as
clear cut as that. In 1291 the same Edward I,
needing some evidence for his claims to the
Scottish crown, made no attempt to search his
own royal records. Instead, he ordered that a set
of Scottish Chancery Rolls be broken open and
searched, thus providing a precedent which
modem computer hackers now emulate. In fact,
it was only in about 1320, in the last years of the
reign of Edward I, that systematic archiving of
legal records began, and the systematic creation
of libraries of textbooks for legal reference also
started.
If we turn to the modem habit of citing, and of
analysis of citation counts, it quickly becomes
apparent that this is only possible because articles
have named authors. If all articles were
anonymous it would be impossible to assess
citation counts for individuals. Today we take
this fact for granted, but it has not always been
the case. In early Mediaeval Europe, books had
titles, but often no identifiable author. This
derived from the notion of the supremacy of the
Deity and the belief that we as mere humans were
on the earth for just a short period of time and
were of no importance as such. It was only in the
seventeenth century that the idea of associating
publications with named individuals became
commonplace.

Citation studies
Although citation studies have a long history,
they really only became convenient with the
advent of the Institute of Scientific Information's
various citation indexes. From the very first
edition of Science Citation I&, people considered
the possibility of using the wealth of machine
readable data in it to cany out citation studies.
Citation studies could be done much more
quickly, and on a much larger scale using ISI's
machine-readable data. There are many potential
uses of atation studies. They include: citation
studies to evaluate scientific research and as a
science management tool; atation studies into the
history of science; mapping the current structure
of science and how it is developing - for example,
citation analysis of journals, sometimes using a
measure called impact factor which is the average
number of citations each article in that journal has
received - and sometimes using other measures.
Impact factors, such as those published in ]ouml
Citation Reports, are very useful for libraries
deciding on what journals to purchase or cancel.
Citation studies have also been used for the
prediction of Nobel prizewinners. Patent citation
studies have been used to assess the flow from
research to development, and the relative
technological strengths of different countries.
Other atation studies have been carried out to
show the impact of one country on another's
research or the current health of a particular
country's research effort. They have also been
used to assess the research output, and therefore
the long term prospects, of biotechnology
companies, with recommendations that
companies with good atation counts but low
share prices are worth investing in. There have,
of course, been citation studies to assess
researchers themselves, and as this is a key factor,
I will return to that matter later on. There have
even been studies on uncitedness - the
characteristics of that majority of papers which
never get cited. Interestingly, such research
indicates that the more papers you cite in your
own article, the more likely it is that your article
will subsequently be cited!
It is worth noting that the numbers of articles
on citations, citation indexing and citation
analysis is enormous.
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Criticisms
Citation analyses are controversial and have
attracted criticism. I would describe these
objections to atation studies as follows:
* Not all citations are the same. The reasons
why someone cites an earlier paper are
complex and numerous. So not all citations
are equal although large scale number
crunching of citations implies that we are
dealing with a uniform body of citations. So
the first criticism is that it is misleading to
make decisions or draw conclusions based
on citation counting.

*

Citation counting reduces everything down
to mere numbers, and more subtle criteria
such as "quality" and "influence" are not
taken into account.

In short, the first criticism is that citations are
unreliable; the second says that even if they are
considered to be reliable, other factors should be
taken into account.

W h y do people cite?
What reasons are there for people to cite an
earlier paper? They include the following:
paying homage to pioneers in the field;
giving credit to related work;
when a standard methodology or piece of
equipment has been used, citing the
reference to it rather than describing it in
detail;
providing broad background to the topic;
correcting or criticising the previous paper;
quoting earlier papers that offer
corroboration for one's ideas or claims;
alerting researchers to your forthcoming
work; this will be a forward citation: for
example "Charles Oppenheim, paper
submitted to Iournal of information Science".
drawing attention to previous work that is
not well known, and ought to be;
identifying an earlier publication from which
the author obtained the original idea for his
work;
eponymic citation - the first reference to an
idea, term or technique that has a person's
name;
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citing a major figure because it makes your
research look more respectable;
citing a major figure because you think he or
she will be a referee for the paper when you
submit it to the journal;
citing articles that fit the author's perceptions
of the journal's readers and what they are
expechng; in other words, to fit the
characteristics and status of the journal to
which the author is submitting the paper;
citations according to the author's
knowledge of the subject area; for example,
the author's use of the relevant abstracting
and indexing services in order to obtain a
good idea of the prior literature will affect
the articles he or she cites;
how much the author has been influenced by
his or her mentors; there is evidence that
40% of citations are to people who have
personally influenced the author.
the author's carelessness; many citations are
misated, and it is obvious that the author
has never read the original paper he or she is
citing. This is often because the author has
copied atations found in some other
researcher's papers.
The comprehensiveness (or lack of it) of the
author's private reprint collection.

Factors affecting citation counts
There are other factors to complicate the situation.
For example, IS1 sort atation indexes by the
surname of the first author. Since authors in
papers are often in alphabetical order of surname,
citation counting will favour people called
Aardvark over people like myself, with a name
beginning with "0".There are other technical
limitations of citation indexes, such as mixing up
authors with the same names, or splitting authors
who change their names; there are also clerical
errors and the fact that the IS1 indexes do not
cover all the world's literature. Some people
claim, for example, that it is biased against third
world countries' publications.
Then there is the danger of citation oblivion. If
you make such a major and important
contribution to the field that it becomes generally
accepted, you no longer get cited. After all, it is
argued, who bothers to cite Einstein's original
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paper which had the famous equation E = mc2?
The paper is still cited from time to time, but not
often.
The question of eponymy - that is to say, when
a scientific law or technique is named after an
individual, so that the individual is no longer
cited but whose name is used in the text - has
rarely been studied, and deserves to be. A good
example is Alzheimer, whose original article on
the disease named after him is rarely cited.
Typically, citation counts do seem to fall
significantly when eponymy takes place, but of
course the number of occuren- to the name in
the full text continues to rise. This argues for the
development of a further measure of someone's
influence - how often their name appears in the
text of articles. Finally, different subject areas
have different citation practices and traditions, so
they cannot be compared to each other.

Looking at some of the criticisms
Let us look at one or two of the criticisms more
closely. There have been some studies examining
journal articles in detail and carrying out
comprehensive literature searches on the topic.
These have demonstrated that authors regularly
fail to a t e relevant early articles which they ought
to be citing.
Typically, only 30% of the references that
should be listed are listed. There appears no
question that authors are slap dash or biased in
their citing habits.
What about self-citing? I guess 10-30%of
citations are self citations. Some authors are
notorious for this practice. Whether this distorts
citation analyses or not is unclear. It may be that
the self citing is fully justified.
The fact that citations perform different
functions is well known. However, reading the
text of the paper does not necessarily provide a
clue as to why that author cited that particular
paper at that point. A better way than trylng to
guess from the context is to follow the much more
labour intensive path of interviewing the author
and exploring why he made the citations.
Pioneering studies have done just that. Their
results show that most authors utilise previous
literature to advocate their point of view and to
self-justify. However, they found that the
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situation is by no means clear cut. What is clear is
that negational citations - that is to say, where an
author is criticising an earlier paper - are rare.
We know, of course, that the traditional image
of science as an objective attempt to reach the
truth by criticising earlier papers is a fiction
foisted upon a naive public by the scholarly
community. Citation analysis proves that it is a
fiction.
What about slapdash citing practices? Studies
have looked at how reliable library science
journals were in their citations. Randomly
selected citations were followed up. The results
were that 29% had a major error, including: errors
in the authofs name, errors in the journal title,
volume number and pagination. In one case, the
article was so mis-ated that the researcher could
not identify it at all. Other recent studies along
the same lines, but in biomedical areas, have
shown major error rates of 7-30%.
It is therefore not unreasonable to assume that
perhaps 10-20%of citations have errors, which
might distort citation counts. It is clear that
authors, referees and journal editors are not
paying enough attention to the citations in
articles. I believe editors and referees should try
to be more rigorous in checking the citations used
by their authors.
What about an erroneous article? An
interesting study considered a scientific fraud
case involving one John Darsee. This life scientist
published articles in the late 1970s and early
1980s in which there had been systematic
falsification of data. Of his 55 papers, a
committee in 1985 concluded that only seven
were valid, 40 were questionable or worse, and
eight were clearly fraudulent. Between 1982 and
1990,298 papers cited Darsee's work. The
smallest proportion (17) discussed the fraud. A
few more - 25 papers - cited Darsee and were
disagreeing with his results. Incredibly, 256
papers cited Darsee approvingly, using his
fraudulent material to support their own
arguments. Some went further, and referred to
Darsee's work as "good" or "well conceived.
Darsee's work is not cited as often as it used to be
- 14 citations in 1990 compared to 87 in 1982. This
is not surprising since there is now a general
recognition that his work is dubious and because
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his published work is becoming very dated, and
is therefore less likely to be cited anyway.

So are citation studies valid?
Taking all these points into account, you might
wonder whether there is any validity at all in
citation studies. Many studies have been camed
out to compare citation counts with other
objective or subjective studies of the value of an
individual, an institution, a journal, or an entire
country. Consider the following measures:
* receipt of the Nobel Prize
* membership of major scientific academies,
such as the Royal Society or the National
Academy of Sciences
* receipt of large awards of research funding
* assessment of your status by your peer
group
* assessment of the status of a journal by
readers
* use of the scientist by Government, e.g. to be
a member of an advisory committee
* prestige of a university in the country.
All these measures, whether objective (did he
receive the Nobel prize or not?) or subjective
(how well do you think one journal compares
with another?) can be measured. What is
embarrassing for the critics of citation counting is:
whatever measures are taken for the eminence of
an individual scientist or of a journal or of an
institution, citation counts provide strong
statistically valid correlation with that result.
This must be very frustrating for the people who
criticise citation counting, but it is a fact of life.
So, despite the many valid critiasms of the
crudity of citation counting, the fact is that they
seem reasonably to reflect the esteem a particular
paper enjoys. Citation counts provide an easily
calculated measure of the impact that the author
has had on his or her community. So does this
mean that if I write an article, and it is highly
cited, then my paper is important? No, it does
not. Rather, what it means is the chances are that
the paper is important. On the other hand, if I
write a series of papers that are all highly cited,
then it is very probable I am a major leader in my
field. In other words, high atation counts mean a
statistical likelihood of high quality research.
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The RAE and citation counting
Clearly, you can use citation counts to assess the
quality of research done by an individual, and
therefore in a university department, in the
university as a whole, in an entire country, and in
particular purnals. It is the question of the RAE
assessing individuals and departments, together
with the role of citation counting in this exercise,
that I now want to examine.
We all know that the RAE is used in order to
grade the research output of university
departments in the UK. The exercise involves
considerable effort by the universities concerned,
and a significant amount of public money is
therefore spent in carrying out the assessment.
As you know, panels of experts in particular
subjects examine submissions from departments
and there is an emphasis on the publication
record of members of staff in the department. To
obtain a high RAE is not simply a matter of
prestige. Departments with high RAE ratings
receive significant amounts of cash. Although the
RAEs have received considerable publicity and
discussion, few objective studies to assess the
reliability of their findings have been camed out.
The last RAE, and the 1996 one, involved no
attempt to undertake citation counts as part of the
exercise. Let me remind you that, despite the
very many justified concerns and vigorous debate
about the validity of citation counting, there is a
strong positive correlation between citation
counts and other means of measuring research
excellence. The only studies I am aware of, which
compare RAE scores with citation counts, have
been done in the field of politics (one study) ,and
two in the field of library and information science.
Both of these are, of course, social sciences - it is a
pity nothing similar has been done in pure
science, medicine or other subjects. Nonetheless,
the results of all three studies are consistent with
each other, and with the remarks I have made so
far.
Since I was responsible for one of the two
library and information science studies, let me
describe for you what I did:
I obtained a list of all sixteen UK institutions
teaching and undertaking research in the subject,
at the time of the last RAE in 1992. Three of these
HEIs, although they could have put submissions
to the last RAE, chose not to do so.
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I then carried out a search on Social Scisearch on
DIALOG to see how many times each of the 217
members of staff in the institutions had been
cited. Citations in the name of the members of
staff for papers they had published since 1988
were examined. Self citations were included. As
I have already noted, because of the nature of
Social Scisearch, one can only search for the first
named author for all papers. Thus, if a member of
staff in one of the departments had co-authored
an article with someone else, and that someone
else's name appeared first in the article, then a
search for the staff membex's name would miss
this paper and how many times it has been ated.
This problem has been analysed by experts in
citation analysis, and those studies that have been
carried out on this topic show that distortions
caused by taking first authors only are minimal.
Experts conclude that there is no problem "if
comparisons are made within and between small,
homogeneous groups, such as university
departments". Since this is what I was doing, the
errors introduced will be small, especially as my
methodology relied purely on the ranking of
departments by the RAE rating and their ranking
by citation count - not the actual numbers
involved. It is plausible that the number of mauthored articles is similar for all the staff
members examined, and that any distortions
caused by taking first authors only will be slight.
This assertion is confirmed by the parallel study
on the same subject area carried out by the
University of Sheffield which undertook a
correlation analysis between citation counts of
ALL the authors' papers, not just the first named
author, and the RAE rating for a smaller number
of UK LIS schools and obtained the same results
as I did.
Another potential problem arose because in a
number of cases, the members of staff had
common names, and therefore other authors with
exactly the same surnames and initials in quite
different disciplines were being cited in Social
Scisearch. Social Scisearch notes the bibliographic
citation of the article or book being ated. Where
articles cited were clearly outside the field of
librarianship or information science, the citations
were ignored. Examples included articles in
criminal justice; econometrics; computing;
sociology; cognitive psychology; physiology;
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aerospace; health; womens' studies; and
petrification.
I was surprised to find there are even other
people with the name C. Oppenheim who write
about Marxist studies and poverty studies, and
are cited. Even if the cited articles rejected has
been written by the library or information science
academic, they surely would not have been put
forward as part of the RAE as those articles are
not in the field of librarianship or information
science. In some cases, there is genuine
ambiguity, such as articles in journals to do with
education, developing countries or computing.
These ambiguous cases (which were not included
in the citation counts) were, however, very rare.
On the other hand, it could be that citations for a
different individual (say a US author with the
same name and initials who is active in
librarianship or information science) were
credited to the UK academic under study. These
two effects will, to some extent, canel each other
out. Where I knew of name changes, both names
were used as search terms. In addition, where
alternative initials seemed plausible, both were
used as search terms.
When the citation counts had been obtained,
totals for each department and citations per
member of staff for each department were
calculated. I then ranked the departments in
order of citations, and in order of average number
of citations per member of staff. The RAE rating
for the thirteen institutions was also ranked, and I
carried out a Spearman Rank Order correlation
study on the two rankings.
The results will not surprise you. The
Spearman Rank Order Correlations between RAE
rank and numbers of citations received was 0.81,
and between RAE rank and numbers of citations
per member of staff was 0.82. Both of these
correlation coefficients are significant at the 1%
level. It can therefore be concluded that the RAE
score correlates strongly with the numbers of
citations received, and with the numbers of
citations per member of staff.
This result can be viewed from two points of
view. The first point of view is the argument as
to whether citation counting is reliable. The RAE
involved an intensive study of the research
performance of the departments. Anecdotal
evidence from independent researchers and
practitioners in the field confirmed that they all
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recognised the rankings awarded by the Library
and Information Management group as being
reasonable and realistic.
Looking at the results from the first p i n t of
view, the judgement made by the RAE panel
correlates strongly with citation counts. This, in
turn, is further support for the contention that
citation counting is a reliable measure of quality
of research.
The second point of view relates to the cost and
effort of the RAE. Millions of pounds were spent
on the 1992 RAE, and similar sums will be spent
on the 1996 RAE. My study involved a few days'
work and about £200 worth of online expense;
extending the study to all subjects would have no
doubt multiplied the mst, but to a figure of
perhaps tens of thousands of pounds in other
words, about one thousandth of the cost of
conducting the RAE. Yet my citation counts
produced an RAE ranking that was virtually
identical to that produced by the RAE panel. This
begs the question as to why the RAE is camed out
in such a expensive manner and why citation
counting is not used instead. My results, of
course, only apply to the subject area of
librarianship and information science. However,
another quite separate study in the same subject
area ended up with the same result. The politics
study was slightly different the correlation that
was assessed was between the numbers of
articles, or the number of articles per member of
staff published in journals with high impact
factors and the RAE score. Both sets of figures
gave highly significant mrrelation at 1%level of
significance.
My argument is that the RAE is a flawed
exercise wasting time and effort. For example,
there is some evidence that it forces academics to
publish mainstream material in mainstream
journals and discriminates against research in
areas considered unconventional or speculative.
But it exists, and I argue that if we are going to
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have to use some flawed technique for allocating
research monies, it would be better to carry out
an assessment using the admittedly crude
measures of citation counts, or the number of
publications in high impact factor journals.
However, that is for the future. My argument for
you today is that you can get a pretty reliable
prediction of how your departments will score
compared to your competition by undertaking
precisely the exercise that I did.

Other issues
There is one further conclusion from what I have
told you. Journal Citation Reports, is, as I
mentioned, a valuable tool to assist libraries in
deciding to which journals to subscribe. It has
now a potential semnd use - for academics
deciding to which journal to submit an article.
Journals with high impact factors should be
favoured over those with low ones. It follows
that you should be encouraging your staff to
submit articles to those journals with high impact
factors, all other things being equal. This will
improve your likely performance in the next RAE,
whenever that is, as I rather fear the RAE is here
to stay!
So,to go back to the pun posed at the start of
this paper do citations count? They certainly do.
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