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Citation Patterns in the Journals of Statistics

and Probability

Stephen M. Stigler

Abstract. This is a study of the use of citation data to investigate the
role statistics journals play in communication within that field and be-
tween statistics and other fields. The study looks at citations as import-
export statistics reflecting intellectual influence. The principal findings
include: there is little variability in both the number and diversity of im-
ports, but great variability in both the number and diversity of exports
and hence in the balance of trade; there is a tendency for influence to flow
from theory to applications to a much greater extent than in the reverse
direction; there is little communication between statistics and probabil-
ity journals. The export scores model is introduced and employed to map
a set of journals’ bilateral intellectual influences onto a one-dimensional
scale, and the Cox effect is identified as a phenomenon that can occur
when a disciplinary paper attracts a large degree of attention from out-
side its discipline.
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1. INTRODUCTION

Each article in any scientific journal contains a
list of references, what are termed citations to previ-
ous work. There can be many reasons for an author
to cite a particular work: to acknowledge a source
of ideas, methods, or data; to point to related work
or a review of earlier work; to declare alliance with
another author’s approach; or to criticize, perhaps
even totally refute, the referenced work. All of these
represent some type of intellectual influence, and
counts based upon lists of citations provide quan-
titative expression—measures—of the flow of intel-

lectual influence in the scientific literature. This-

investigation is an attempt to explore the use of
citation counts to provide insight into the flow of
intellectual influence (and a better understanding
of the nature of the intellectual influence captured
by citation counts) in the journals of statistics and
probability.

There are many problems with the use of citation
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counts as a measure of influence, some obvious and
well known, others more subtle. For example, in
some instances the propensity for self-citation may
become so extreme as to skew the counts (although
it could be countered that the authors in question
are honestly acknowledging their most important
intellectual influence), and some citations may exist
for no purpose other than to flatter (but even this is
a form of declaration of alliance and hence of influ-
ence). There are also technical measurement prob-
lems: citation indexes usually key on only the first
of a set of multiple authors, and slight variations
in spelling or a different choice of initials may lead
to the creation of a new individual “author.” There
are major sources of variation in the life history of
a paper’s citations. Some papers attract many early
citations but are subsequently ignored, while others
are noticed only slowly and achieve their peak of
acknowledged influence 20 or more years after pub-
lication. Among the subtler problems encountered
are those identified by Robert K. Merton as Obliter-
ation By Incorporation (the tendency for some par-
ticularly influential works to be so absorbed by the
literature that they are rarely cited directly at all;
Merton, 1968, pp. 27-28, 35-37) and the Matthew
Effect (a form of contagion—“For unto every one
that hath shall be given, and he shall have abun-
dance: but from him that hath not shall be taken
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away even that which he hath,” from the Gospel Ac-
cording to St. Matthew as quoted in Merton, 1973,
page 445). .

These potential problems are all real, but they
are greatest at the level of the individual, when the
object of study is a small set of papers or authors.
Even there, the difficulties are rarely as severe as
feared, and the resulting studies can be revealing.
(See MacRoberts and MacRoberts, 1986, for a cat-
alogue of potential problems and Stigler, 1987, and
Zuckerman, 1987, for rejoinders and further discus-
sion. For one use in an historical study of citations
by an individual, Pierre Simon Laplace, see Stigler,
1978.)

In this study, the difficulties in individual level
data are largely avoided by taking the journal as
the unit of analysis, an approach that was used suc-
cessfully by Stigler and Stigler (1992) in a study of
the interrelationships among journals in economics.
Earlier, Garfield (1972) had suggested that studying
citations to journals could be useful for science pol-
icy studies, and he discussed some of the benefits
and new difficulties that occur. Pinski and Narin
(1976) looked at a variety of ad hoc measures of in-
fluence for physics journals, using weights derived
from the eigenvalues of the cross-citation matrix.

By treating the journal as the unit, some of the
major sources of variation are diminished by aggre-
gation, and technical problems (such as the spelling
of authors’ names or multiple authors) are avoided
entirely. That is not to say that no problems oc-
cur, because there are difficulties that are peculiar
to journals as units. Journals may (and do) change
name or split, and new journals will necessarily at-
tract fewer citations than do the old, ceteris paribus
(no issue of a journal can be cited before the first).
One additional advantage, however, is the existence
of a good source of data.

2. THE DATA

Since 1963 the Institute for Scientific Information
has published indexes of academic journals. Ini-
tially only journals of the physical and biological
sciences were included, but the coverage was sub-
sequently expanded to the social sciences and to
the arts and humanities. Within each area, the
coverage of journals has changed over time, often
through the addition of journals, but also to reflect
changes such as title cancellation, name change, or
the amoeba-like splitting of" existing journals. The
present coverage cannot be said to be complete; how-
ever, all major journals are included and it is a non-
trivial task to discover even an obscure journal that
escapes their net. The principal publications of the
Institute are its citation indexes: Science Citation

Index, Social Sciences Citation Index, The Arts and
Humanities Citation Index. They also publish Cur-
rent Contents and offer other services keyed to their
now-massive data base, which extends considerably
before 1963.

Since the citation indexes started to appear they
have been the subject of much statistical analysis.
For examples, see Elkana et al. (1978), Garfield
(1979), and most issues of the journal Scientomet-
rics. A great deal of this work has been concerned
with the practices of individual scholars—the pat-
terns of the growth and decay of citation counts for
separate articles, tendencies for networks of schol-
arly communication to develop, and so forth. Since
it deals with journals rather than articles or schol-
ars as the unit of analysis, this study will use a com-
pilation prepared annually by the Institute called
SCI Journal Citation Reports: A Bibliometric Anal-
ysis of Science Journals in the ISI Data Base (edited
by Eugene Garfield), henceforth referred to as JCR.
The principal tabulations presented in these vol-
umes, which after 1988 are published only on mi-
crofiche, are two extensive tables. The first table
gives for each journal cited a list of the major source
Jjournals for its citations, together with the counts of
the citations its volumes received, broken down by
year. The other table presents much the same infor-
mation but arranged by citing journal rather than
cited journal.

The citation counts of JCR are broken down by
year back for a decade prior to publication, with the
counts of citations made in the year in question to
papers published in earlier years given in aggregate
form. For each journal cited (among those covered
by the data base), the counts of citations! are given
for all citing journals that produce at least 6 cita-
tions during the year with the additional provisos
that at least 15 citing journals are included in all
cases and no more than about 100 are included. The
range of citation counts thus varies. Almost com-

. plete records are given for some infrequently cited

Jjournals while only the 100 major producers of cita-
tions are given for some large and frequently cited
journals, such as Science, Nature or Psychological
Bulletin.

3. CITATIONS AS IMPORT-EXPORT STATISTICS

When one journal, say Journal A, prints a paper
containing a citation to work previously published
in another, Journal B, we may consider this as indi-
cating an instance of the export of intellectual influ-

11f a journal article cites another journal article, whether in
the same journal or not, a single count is recorded, no matter how
many times the cited paper is referred to in the same article.



