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Summary. Scientific journals must deal with the following questions concerning the predictive
validity of editorial decisions. Is the best scientific work selected from submitted manuscripts?
Does selection of the best manuscripts also mean selecting papers that after publication show
top citation performance within their fields? Taking the journal Angewandte Chemie Interna-
tional Edition as an example, this study proposes a new methodology for investigating whether
manuscripts that are most worthy of publication are in fact selected validly. First, the influence on
citation of the accepted and rejected but then published elsewhere manuscripts was appraised
on the basis of percentile impact classes scaled in a subfield of chemistry and, second, the
association between the decisions on selection and the influence on citation of the manuscripts
was determined by using a multilevel logistic regression for ordinal categories. This approach
has many advantages over methodologies that were used in previous research studies on the
predictive validity of editorial selection decisions.
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1. Introduction

When selecting manuscripts for publication in a scientific journal, the referees’ central aims are
to help editors to select the most appropriate manuscripts for the journal and to improve the
quality of manuscripts that are accepted for publication (Gosden, 2003). According to Marsh
and Ball (1991) this selection procedure is of utmost importance to the academic community. It
is one of the most highly regarded and frequently used procedures for evaluating the merit of not
only scientific manuscripts but also grant proposals and fellowship applications (Bornmann,
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2011). As the selection of manuscripts based on peer recommendations is so central to what and
where manuscripts are published, ‘it is essential that it is carried out well and professionally’
(Hames (2007), page 2). Scientific journals that all use this selection procedure must deal with the
following questions concerning the predictive validity of the selection decisions. Are in fact the
best scientific works selected from the manuscripts that are submitted? Does selecting the best
manuscripts also mean selecting papers that after publication show top citation performance
within their fields?

However, to answer the questions about predictive validity there is no easy way of quantifying
which scientific work is ‘better’ than another (Giske, 2008). The quality of research cannot be
measured directly (Evidence Ltd., 2007). In a Nature “Web focus’ article, Jennings (2006) thus
commented:

‘the most important question is how accurately the peer review system predicts the longer-term judg-

ments of the scientific community. One way to address this would be through citation data.’

Also van Raan (2005) and Harnad (2008) recommended appraising the merit of this system by
using bibliometric data. For this reason, most of the previous studies examining the predictive
validity of selection decisions in science measured the quality of the decisions based on citation
data.

In a comprehensive research project, we investigated the validity of the journal peer review
process at Angewandte Chemie International Edition (ACIE) and conducted a citation analysis
for manuscripts that were accepted by the journal or rejected but published elsewhere. Our anal-
yses of the citation counts for the submissions at ACIE showed that the editorial decisions made
by ACIE have high predictive validity (Bornmann and Daniel, 2008a, b): on average, accepted
manuscripts have clearly higher citation counts than manuscripts that were rejected but pub-
lished elsewhere. These results suggest for ACIE that the publication decisions correspond on
average to the scientific influence of the manuscripts. In the present study, we propose a new
approach towards investigating the predictive validity of selection decisions. The first step in this
new approach is to appraise the effect on citation of accepted and rejected but then published
elsewhere manuscripts based on percentile impact classes scaled in a subfield of chemistry, and
the second step is to determine the association between the selection decisions and the later
effect on citation of the manuscripts in a multilevel logistic regression for ordinal categories.
As we show in what follows, this approach has many advantages over methodologies that were
used in previous research on the predictive validity of selection decisions.

ACIE is an international journal of the German Chemical Society (Gesellschaft Deutscher
Chemiker, Frankfurt am Main, Germany) and is published by Wiley (Weinheim, Germany).
It introduced a peer review system in 1982, primarily in conjunction with one of the types of
document that are published in the journal, ‘communications’, which are short reports on work
in progress or recently concluded experimental or theoretical investigations. ACIE is one of
the prime chemistry journals in the world, with a higher annual journal impact factor (JIF)
than the JIFs of comparable journals (at 10.879 in the 2008 Journal Citation Reports Science
Edition). JIFs are published by Thomson Reuters (Philadelphia, USA) and are a measure of
the ‘average’ and fast response of the scientific community to a paper in a journal (see Born-
mann, Leydesdorff and Marx (2007)). What the editors of ACIE look for most of all is the best
research in the various areas of chemistry. Submissions that referees deem to be of high quality
are selected for publication: for most submissions, a manuscript is published only if two external
referees rate the results of the study that is reported in the manuscript as important and also
recommend publication in the journal (Bornmann and Daniel, 2009a, 2010).

With our proposed multilevel logistic modelling approach towards investigating the predictive
validity of selection decisions, we follow the study by Jayasinghe et al. (2003), which proposed a
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multilevel modelling approach to the data analysis for examination of the reliability and fairness
of peer review (of grant proposals). Alongside reliability and fairness, predictive validity is the
third quality criterion for professional evaluations (Daniel, 1993; Marsh et al., 2008).

2. Previous research on the predictive validity of selection decisions

According to our search of the literature, up to now only six empirical studies have been pub-
lished on the level of predictive validity that is associated with editorial decisions. All six studies
were based exclusively on citation counts (and/or JIFs) as a criterion of validity. The editors of
the Journal of Clinical Investigation (Wilson, 1978) and the British Medical Journal (Lock, 1985)
undertook their own investigations into the question of predictive validity. Daniel (1993), Born-
mann, Marx, Schier, Thor and Daniel (2010) and Opthof ez al. (2000) examined the editorial
decisions at ACIE, Atmospheric Chemistry and Physics and Cardiovascular Research respec-
tively, and McDonald et al. (2009) looked at the American Journal of Neuroradiology. All the
six studies showed that the editorial decisions of acceptance or rejection for the various journals
appear to reflect quite a high degree of predictive validity, when citation counts and/or JIFs are
used as a criterion of validity.

Also, in the area of the selection of fellowship applications or grant proposals, some studies
have been published recently on the predictive validity of selection decisions based on citation
counts and/or JIFs. These studies examined whether papers by applicants whose proposals were
accepted for funding by foundations were more frequently cited than papers by applicants whose
grant proposals had been turned down. Whereas the studies by Bornmann and Daniel (2005,
2006) on the Boehringer Ingelheim Fonds (Heidesheim, Germany, which is an international
foundation for awarding long-term fellowships to post-graduate researchers in biomedicine),
by Bornmann ez al. (2008b) on the European Molecular Biology Organization (Heidelberg,
Germany) and by Reinhart (2009) on the Swiss National Science Foundation (Bern) confirmed
the predictive validity of the selection decisions, the studies by Melin and Danell (2006) on the
Swedish Foundation for Strategic Research (Stockholm) and by Hornbostel ez al. (2009) on the
Emmy Noether Programme of the German Research Foundation (Bonn) found no significant
differences between accepted and rejected grant or fellowship applicants. van den Besselaar
and Leydesdorft (2007) reported mixed results in a study on the Council for Social Scientific
Research of the Netherlands Organization for Scientific Research (Den Haag) (see here also
Bornmann, Leydersdorff and van den Besselaar (2010)).

Hence, in the area of the selection of fellowship or grant proposals, in contrast with the area
of selection of manuscripts, the findings are mixed. This can be attributed mainly to the fact
that very different study designs and statistical procedures were used. Despite the differences,
most of the studies on the predictive validity of selection decisions on manuscripts or proposals
used statistical methods that strictly speaking should not be used with bibliometric data.

3. Aims and objectives of the present investigation

In the present study, we take the ACIE journal as an example and present an approach that has
important methodological advantages over research that has been done to date on the predictive
validity of selection decisions (in this connection, see also the recommendations by Goldstein
and Spiegelhalter (1996)). The advantages pertain mainly to the following seven points.

(a) Lock (1985) attempted to estimate the validity of manuscript evaluation on the basis of
the JIF for journals that published manuscripts that had previously been rejected by the
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British Medical Journal, but the analyses on predictive validity should not be conducted
with the JIFs for the journals in which the individual accepted and rejected but then
published elsewhere manuscripts appeared, i.e. the JIF should not be used as an impact
measure for one publication in this journal (Seglen, 1997). The JIF is only a very rough
measure for determining predictive validity, because all the contributions in a journal are
characterized by an average value (Braun et al., 2007). For this reason, we determined in
this study how frequently the individual manuscripts that had been accepted for publica-
tion and the manuscripts that had been rejected but then published elsewhere were cited
after being published.

To compare the rates of citation of accepted and rejected but then published elsewhere
manuscripts, no arithmetic means should be calculated. However, in most of the stud-
ies that were described in Section 2 arithmetic average rates of citation were calculated.
There are dangers in the orientation to the measures of central tendency: in the face of
non-normally distributed citation data, the arithmetic mean value can give a distorted
picture of the kind of distribution (Bornmann et al., 2008a), ‘and it is a rather crude
statistic’ (Adler et al. (2009), page 1). As the distribution of citation frequencies is usu-
ally right skewed, distributed according to a power law (Adler et al., 2009), arithmetic
average rates of citation show mainly where publications with high citation rates are to
be found. According to Evidence Ltd. (2007), ‘where bibliometric data must stand-alone,
they should be treated as distributions and not as averages’ (page 10). We followed this
recommendation in this study.

All things being equal, a manuscript is more likely to be cited if it is published in a repu-
table journal rather than in a journal with low reputation (Bornmann and Daniel, 2008c;
Lariviére and Gingras, 2010; Shatz, 2004). Mostly, the journal that is the basis of an
evaluation study concerning the predictive validity is a high profile journal (e.g. ACIE
or the British Medical Journal), whereas the journals in which rejected manuscripts are
published elsewhere mostly not. If in an evaluation study higher citation impact values
are found for accepted than for rejected but then published elsewhere manuscripts, this
finding could be not (only) the result of higher manuscript quality (established by peer
review and documented through the decision to publish) but instead the higher reputa-
tion of the journal. To determine the effect of the editorial decision on citation adjusted
for journal reputation, in the present study we included in the analyses a measure for the
reputation of the journals in which accepted and rejected but then published elsewhere
manuscripts were published.

As the aim of the present study on ACIE was to evaluate a high impact journal in the
field of chemistry, our focus in the data analysis using a multilevel modelling approach
was on highly cited papers. Determining highly cited papers (or also lowly cited papers) is
possible only on the basis of field-specific reference standards (Aksnes, 2003). A reference
standard is informative about the expected citation frequency within a certain field. Rad-
icchi et al. (2008) found, for example, that papers in general biology (the subject category
of the journal where the paper appears; see Thomson Reuters) are cited on average 14.6
times, whereas papers in developmental biology are cited on average 38.7 times (see here
also Bornmann and Daniel (2009b)). Measured relative to these values, 20 citations for
a paper in general biology mean a higher impact than 20 citations for a paper in devel-
opmental biology.

Most of the studies that were described in Section 2 used citation counts but not ref-
erence standards to consider different expected frequencies of citation within the fields.
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In this study the performance of manuscripts that were submitted to ACIE, accepted
and rejected but then published elsewhere, was compared with subfield-specific reference
standards. For this, Vinkler (1997) recommended calculating relative subfield citedness,
Ry, where w refers to ‘world”: Ry, relates the citation counts that are obtained by the
papers evaluated to the citation counts that are received by the papers published in jour-
nals that are dedicated to the respective (sub)field.

As Vinkler’s (1997) definition of Ry, indicates, the determination of research fields in
most studies of research evaluation is based on a classification of journals into subject
categories that were developed by Thomson Reuters (Bornmann ef al., 2008a).

‘The Centre for Science and Technology Studies (CWTS) at Leiden University, the Information
Science and Scientometrics Research Unit (ISSRU) at Budapest, and Thomson Scientific [now
Thomson Reuters] itself use in their bibliometric analyses reference standards based on journal
classification schemes’

(Neuhaus and Daniel (2009), page 221). Each journal is classified as a whole to one or
several subject categories. In general, this journal classification scheme proves to be of
great value for research evaluation. But its limitations become obvious in the case of mul-
tidisciplinary journals such as Nature or Science (see, for example, Glinzel et al. (1999))
and highly specialized fields of research (e.g. Glanzel et al. (2009), Kostoff (2002) and
Schubert and Braun (1996)). Papers that appear in multidisciplinary journals cannot be
assigned exclusively to one field, and for highly specialized fields no adequate reference
values exist (Opthof and Leydesdorff, 2010). To overcome the limitations of journal classi-
fication schemes, Neuhaus and Daniel (2009) proposed an alternative reference standard
that is paper by paper based (see also Neuhaus ez al. (2009)). We follow that proposal in
the present study. In contrast with a reference standard based on journal sets, where all
papers in a journal are assigned to one and the same field, with the alternative reference
standard every publication is associated with a single principal field or subfield entry that
makes clear the most important aspect of the work (see here also Kurtz and Henneken
(2007) and Pendlebury (2008)).

In educational and psychological testing, percentile rank scores are used widely as a stan-
dard for comparison, to judge a person’s test scores (intelligence test scores, for example)
on the basis of a comparison with the percentiles of a calibrated sample (see Jackson
(1996)). Percentile rank scores usually involve ranking the units, which in the present
study are papers published in a certain chemical subfield, in ascending order according to
a criterion, here citation counts (see Rousseau (2005) for an example of the use of percen-
tiles describing journal impact). Next, the frequencies with which papers with a certain
citation count are found are accumulated successively across all papers (papers with cita-
tion count 0, 1, 2,...). The percentile rank score amounts to the fraction of the cumulative
frequencies of the total number of all papers (Bornmann, 2010; Bornmann, Mutz and
Daniel, 2007).

Particularly in bibliometric analysis the use of percentile rank scores for evaluative
purposes is very advantageous (see Evidence Ltd. (2007) and Plomp (1990)), as no
assumptions have to be made about the distribution of citations, i.e. the scores are
applicable also to the (usually) skewed distributions of bibliometric data (see above).
In the present study we used percentile rank scores for chemical (sub)fields to assess
the effect on citation of manuscripts that were accepted by ACIE or rejected but then
published elsewhere. Through the use of percentile rank scores the accepted and rejected
but published elsewhere manuscripts can be assigned directly to unambiguous impact
classes.
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To conduct a comparison with field-specific reference standards, previous studies on the
predictive validity of selection decisions (see Section 2) determined the difference between
accepted and rejected but then published elsewhere manuscripts in each individual field on
which there were papers in the publication set. The findings consisted usually of a number
of different single results—i.e. smaller and larger relative differences in influence between
the two groups, leaving the problem of integrating these single results into one statement
about the quality of a peer review process. Another difficulty is that no significance tests
were performed for the pairwise comparisons to determine the significance of the rela-
tive differences in influence between accepted and rejected but then published elsewhere
manuscripts. As evaluation studies on the predictive validity of selection decisions seek to
clarify whether the best research is selected overall, what was missing is a convincing over-
all result stating whether the overall difference in effect on citation between accepted and
rejected but then published elsewhere manuscripts is statistically significant. In the present
study, that overall result was determined by using a regression or fixed effects model.
For the statistical analysis for testing the validity of editorial decisions, no single level
models, like regression analysis or analysis of variance, should be used. The data are
usually clustered: accepted or rejected but then published elsewhere manuscripts are pub-
lished in certain fields (or subfields). The validity of editorial decisions at a journal might
vary between fields. Since usually different staff editors are responsible for different fields
(Golitz, 2005), more valid decisions could be made on the submissions in one field than
the decisions that are made on submissions in another field. This produces heteroge-
neity in the regression parameters. If with heterogeneity in regression parameters the
overall effects are generalized across different fields, an aggregation bias would result.
Principally, heterogeneity in parameters could be analysed by using single-level models
by including statistical interactions between editorial decision and fields in the regession
model. However, if, as with the multidisciplinary journal ACIE, the manuscripts can be
assigned to more than 60 different chemical subfields, this would lead to a considerable
inflation of parameter estimates.

Multilevel or mixed effects models can take into account both the problem of depen-
dence among observations within clusters and the problem of heterogeneity in regression
parameters.

In the present study, using a multilevel logistic model for ordinal categories, we examine the
predictive validity of editorial decisions at ACIE, seeking answers to the following research
questions.

()

Are there any overall differences in citation counts between accepted and rejected but
published elsewhere manuscripts across all chemical (sub)fields to which the individual
manuscripts can be assigned and, if so, how large are the overall differences? Is the work
of the ACIE staff editors successful overall, i.e. predictively valid?

(i1) Does the predictive validity of the decisions that are made by ACIE staff editors vary

between the different chemical subfields? Are the editors in one field in a better position
to make more valid selection decisions than in another field?

(ii1) Do differences in citation counts between accepted and rejected but published elsewhere

manuscripts still remain, if the effects are ‘controlled’ for the reputation of the journal
in which the manuscripts are published? Since, in comparison with the journals in which
the manuscripts that are rejected by ACIE were then published, ACIE is a high profile
journal, a higher effect on citation found for accepted manuscripts than for rejected but
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then published elsewhere manuscripts could be not (only) the result of higher quality of
manuscript but instead the higher reputation of the journal.

(iv) Does the predictive validity of the editorial decisions vary across different citation impact
classes of the later published manuscripts? For example, can the staff editors at ACIE
validly reject those manuscripts that later (i.e. after publication elsewhere) show poor
citation performance (and the other way around)?

4, Methods

4.1. Database for the present study

For the investigation of the editorial decisions at ACIE we used information on 1899 manu-
scripts that were reviewed in the year 2000. The information was taken from archived material
that was stored by the publisher, Wiley. Of the 1899 manuscripts, 46% (n = 878) were accepted
for publication as communications in ACIE, and 54% (n =1021) were rejected. A search in the
databases the Scientific Citation Index (Thomson Reuters) and Chemical Abstracts (Chemi-
cal Abstracts Service, Columbus, USA) revealed that, of the 1021 rejected manuscripts, 959
(94%) were then published in 136 other (different) journals: 723 in 21 journals (more than nine
manuscripts published in each) and 236 in 115 journals (fewer than 10 published in each). 50
or more rejected manuscripts were published later in each of the following journals: Chemical
Communications (n =119), Organic Letters (n =91), Journal of the American Chemical Society
(n="10), Tetrahedron Letters (n =60) and Organometallics (n = 50). The results in Bornmann
and Daniel (2008a) showed that the authors of about 75% of the rejected manuscripts did not
change or only marginally changed the content of the manuscripts for publication elsewhere.
About a quarter of the rejected manuscripts were changed to a substantial extent, or the content
of the rejected manuscript was published together with other research results. The assessment of
the extent of changes in the rejected manuscripts for the publication elsewhere was carried out
by a senior scientist with a doctoral degree in chemistry in collaboration with other members
of our research team.

4.2. Citation analysis
For accepted and rejected but then published elsewhere manuscripts, we determined the total
number of citations for a fixed time window of 3 years after the publication year.

‘Fixed citation windows are a standard method in bibliometric analysis, in order to give equal time

spans for citation to articles published in different years, or at different times in the same year’
(Craiget al. (2007), page 243). The citation searches for the present study were conducted on the
basis of Chemical Abstracts, which is a comprehensive database of publicly disclosed research
in chemistry and related sciences (see http://www.cas.org/). In the citation searches we
included self-citations, because it is not expected that the number of self-citations varies system-
atically for the accepted and rejected but then published elsewhere manuscripts. Citations were
searched for all the manuscripts that had been reviewed by ACIE in the year 2000 and published
between 2000 and 2005 by ACIE or elsewhere (N = 1834). For three rejected manuscripts that
were published elsewhere in 2006 a citation window of 3 years (1 year after publication up to
the end of 2009) was not available. More manuscripts could be included in the present study
than in Bornmann and Daniel (2008a, b), because a 3-year citation window was available for a
larger number of manuscripts in 2009 than was available at the time of the earlier studies.

4.3. Reference standards
For evaluation studies in the field of chemistry, Neuhaus and Daniel (2009) proposed building
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reference values based on publication and citation data that refer to the subject areas of Chemical
Abstracts (see also van Leeuwen (2007)). For Chemical Abstracts, Chemical Abstracts Service
categorizes chemical publications into 80 different subject areas (chemical fields, called ‘Chemi-
cal Abstracts sections’). Every publication becomes associated with a single principal entry that
makes clear the most important aspect of the work (Daniel, 1993). In contrast with the journal
sets that are provided by Thomson Reuters, Chemical Abstracts sections are assigned paper by
paper (Bornmann et al., 2008a). According to Neuhaus and Daniel (2009),

‘the sections of Chemical Abstracts seem to be a promising basis for reference standards in chemistry
and related fields for four reasons: (1) the wider coverage of the pertinent literature, (2) the quality
of indexing, (3) the assignment of papers published in multidisciplinary and general journals to their
respective fields, and (4) the resolution of fields on a lower level (e.g. mammalian biochemistry) than in
journal classification schemes (e.g. biochemistry and molecular biology). The proposed reference stan-
dard is transparent, reproducible and overcomes some limitations of the journal classification scheme
of Thomson Scientific’

(pages 227-228).

For the present study, to set reference values we used publication and citation data for 63
of the 80 Chemical Abstracts sections. For each of these 63 sections, we have in the sample
at least one accepted or rejected but then published elsewhere manuscript. For a total of 1827
manuscripts there is a section in Chemical Abstracts; for seven manuscripts there is no entry. As
the accepted and rejected but then published elsewhere manuscripts appeared mostly between
2000 and 2002 and there was a fixed 3-year citation window for each publication, we based the
reference values for a Chemical Abstracts section on the publications for the year 2001 and the
citations of these publications in the years 2002-2004. The manuscripts accepted and rejected
by ACIE were published mainly as communications or research articles. For that reason the ref-
erence standards should also be set on the basis of papers of these types of document. Because
Chemical Abstracts Service ‘does not provide a distinct document type for research articles’
(Neuhaus and Daniel (2009), page 226), the reference values for this study were generated by
excluding publications with non-relevant types of document, such as conference proceedings
and reviews.

4.4. Establishing the reference values with the percentile rank procedure

Using the publication and citation data for each Chemical Abstracts section, reference values
were set in order to allow comparisons, on a common scale, of the citation counts of the manu-
scripts accepted by ACIE or rejected but then published elsewhere and assigned by Chemical
Abstracts Service to individual Chemical Abstracts sections (see here also Godin (2007) and
Thomson Reuters (2008)). The reference values were computed by using a percentile rank pro-
cedure. First, the citations X; that were received by the ith publication within n publications
published in a given Chemical Abstracts section were gathered. Then the publications were
ranked in increasing order

X1 < X< <Xy,

where X| and X, denote the number of citations received respectively by the least and most
cited publication. Finally, in each Chemical Abstracts section, each individual publication was
assigned a percentile rank based on this distribution. If, for example, a single publication within
a Chemical Abstracts section had 50 citations, and this citation count was equal to or greater
than the citation counts of 90% of all publications in the section, then the percentile rank of
this publication would be 90. The publication would be in the 90th percentile.
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Within each Chemical Abstracts section the percentiles were grouped in six percentile rank
classes (see the scale values in parentheses):

(a) the bottom 25% (papers with a percentile less than the 25th percentile),

(b) 50-75% (papers within the [25th; 50th[ percentile interval),

(c) 25-50% (papers within the [50th; 75th[ percentile interval),

(d) 10-25% (papers within the [75th; 90th[ percentile interval),

(e) 5-10% (within the [90th; 95th[ percentile interval) and

(f) the top 5% (papers with a percentile equal to or greater than the 95th percentile).

With this classification, top performance, or highly cited, papers are those papers within or
above the 95th percentile, i.e. papers in the top 5%. In the present study we followed Glanzel
and Schubert’s (1992) recommendations when setting these percentile rank classes (for example
it should be sufficiently large to guarantee that the selected items form a real ‘élite’).

In evaluative bibliometrics there is uncertainty regarding what percentile rank a paper should
have to be considered highly cited. According to Tijssen et al. (2002) and Tijssen and van Leeu-
wen (2006), highly cited papers are those among the top 10% of the most cited papers—i.e.
papers in or greater than the 90th percentile (see also Lewison et al. (2007)). In the essential
science indicators Thomson Reuters classifies as highly cited, papers that belong to the top 1%
of papers world wide, taking into account the field and year of publication. However, according
to Evidence Ltd. (2007), this 1% threshold for highly cited papers makes the metric not very
suitable for the evaluation of institutions:

‘There is no doubt that highly cited papers are associated with exceptional research, but the metric is a

poor index of more general research activity. The threshold is so high that for many fields there would
be few UK institutions that had more than a handful of papers in the index’

(page 18). In this study, the publications with the highest citation impact are those among the
top 5% within their field.

On the basis of the limit values (citation counts) of the percentile rank classes that were set
for each Chemical Abstracts section in the present study, each individual accepted or rejected
but then published elsewhere manuscript was assigned to one of the six percentile rank classes
(from the top 5% to the bottom 25%). By assigning the manuscripts to one of the six classes, the

Table 1. Limit values (citation counts) and proportions (row percentages) of the percentile impact classes
for the Chemical Abstracts section ‘Inorganic chemicals and reactions’ by accepted and rejected but then
published elsewhere manuscripts

N Results for the following percentiles: Total

Bottom 50-75% 25-50% 10-25% 5-10% Top 5%

25%
Limit values 1 2 5 10 18 24
(citation counts)
Accepted manuscripts 156 1.3 10.9 19.9 30.8 5.8 314 100
Rejected but then 131 3.8 16.8 31.3 229 13.0 12.2 100
published elsewhere
manuscripts

Total 287 2.4 13.6 25.1 27.2 9.1 22.6 100
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influence of each individual publication is measured according to a six-point ordinal evaluation
scale that is standard for all publications (6, top 5%;...; 1, bottom 25%) and is assessed with
regard to the size of the impact reached within the 3-year citation window.

As an illustration, Table 1 shows the limit values for the individual percentile rank classes
for the Chemical Abstracts section ‘Inorganic chemicals and reactions’ and the proportions of
accepted and rejected but then published elsewhere manuscripts within the individual classes.
31.4% of the accepted manuscripts that were assigned to this section were among the top 5%
as opposed to only 12.2% of the rejected manuscripts. However, with 12.2%, more rejected
manuscripts are in the top 5% than we would expect for randomly chosen papers. For randomly
chosen papers, we would expect this value to be 5%.

Table 2 presents for 10 Chemical Abstracts sections with the highest number of manuscripts
in the data set the limit value for the top 5% of the papers. This value ranges from 18 (‘Car-
bohydrates’) to 36 citations (‘General organic chemistry’). Between 9.4% (‘Organometallic and
organometalloidal compounds’) and 26% (‘Heterocyclic compounds (one hetero atom)’) of the
manuscripts are among the top 5% of papers in a section. The number of top 5% manuscripts
accepted or rejected by ACIE for the total of 10 Chemical Abstracts sections shows that, for
six, the ACIE staff editors accepted for publication (clearly) more manuscripts belonging after
publication to the top 5% papers than they rejected. No clear relationship is found for only
four sections (‘Heterocyclic compounds (one hetero atom)’, ‘Physical organic chemistry’, ‘Gen-
eral organic chemistry’ and ‘Organometallic and organometalloidal compounds’) regarding the
percentage proportion of accepted or rejected top 5% manuscripts to respectively all accepted
or rejected manuscripts.

4.5. Reputation of a journal as a covariate

Differences in effect on citation of accepted or rejected but then published elsewhere manu-
scripts can be—as we described above—the effect of not only the editorial decision of rejection
or acceptance but also the reputation of the journals in which the manuscripts were published.
For this reason, reputation should be included in the regression model as a covariate. The JIF is
usually used as an indicator for the reputation of a journal. But, because the JIF of a journal is
dependent on the expected citation rate in the (sub)field in which the journal publishes papers,
JIFs of journals in different (sub)fields are not comparable with one another (Archambault
and Lariviere, 2009). As we described above, the manuscripts that were accepted by ACIE or
rejected but then published elsewhere were assigned by Chemical Abstracts Service to 63 differ-
ent Chemical Abstracts sections. To be able to compare the reputation of journals across fields,
Bordons and Barrigon (1992) recommend calculation of the normalized journal rank position
NIJP. For this, the ordinal position in the (sub)field is determined for each journal as follows:
in the Journal Citation Reports each journal is assigned to at least one subject category (for
example, the journal Chemistry & Industry is assigned to ‘Chemistry, applied” and the journal
Aldrichimica Acta to ‘Chemistry, organic’). If the journals within a subject category are sorted
by JIF, the result for each journal is its ordinal position within the category. As the individual
subject categories contain a different number of journals (for example, in the 2008 Journal Cita-
tion Reports there are 61 journals in the category ‘Chemistry, applied” and 55 in ‘Chemistry,
organic’), to calculate NJP the ordinal position is divided by the total number of journals. Thus,
a higher journal reputation is associated with smaller values. If the journal in which an accepted
or rejected but then published elsewhere manuscript was published was assigned by Thomson
Reuters to several subject categories, for the present study we used the subject category in which
the journal had the smallest value. The covariate is centred on the grand mean, to facilitate the
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interpretation of the results (Hox, 2010). By including this covariate, we can explain both the
citation impact variability at the level of the individual manuscripts and the intercept variance
at the level of the Chemical Abstracts sections.

4.6. Statistical procedure

The manuscripts that were accepted by ACIE or rejected but then published elsewhere are clus-
tered in different Chemical Abstracts sections. In a multilevel framework, j (j=1,..., N) denotes
the level 2 units (here Chemical Abstracts sections) and i (i=1,...,n;) the level 1 units, which
here are the manuscripts, nested within each level 2 unit. The dependent variable is denoted by
Y;; with C ordered response categories (c=1,2,...,C) referring to the percentile rank class in
which a manuscript (belonging to a section) was assessed. The editorial decision for a single
manuscript 7 in section j serves as explanatory variable x;; and is coded 1 (accepted manuscript)
or 0 (rejected manuscript but published elsewhere).

In a multilevel or mixed effects model the regression (intercept and slope) from percentile rank
classes on editorial decisions is allowed to vary randomly across Chemical Abstracts sections
(random effects). Whereas the intercept variance component represents differences in effect
on citation of the manuscripts that were rejected by ACIE and then published elsewhere, the
slope variance component represents different effects of the editorial decision on the percentile
rank of a manuscript. If the variance component of slopes is statistically significant, then the
predictive validity of the editorial decisions is not constant or fixed but instead varies across
different Chemical Abstracts sections. If the regressions do not vary across the sections, the
fixed effects part of the model gives an answer to the validity of the editorial decisions over all
sections.

In a generalized linear mixed model the dependent variable with ordered categories (here per-
centile rank classes) must be related to the mixed effects model by using a certain link function
(e.g. logit or probit). In this study, we prefer a logit function, as logits represent log-transformed
odds (P/(1 — P)) which are relatively easy to interpret.

In the multilevel logistic model for ordered categories, according to Bauer (2009) or Hedeker
(2008) the cumulative probabilities P;j. (= P(Y;; <¢)) of a manuscript 7 in section j are modelled
across the C percentile rank classes as follows:

10g<1flgijb>=yc—(x§jﬂ+zl’»juj) (c=1,...,C—1), (1)
where 3 is the vector of fixed effects parameters of the explanatory variables (intercept xo;;,
slope x1;j, covariates), u; is the vector of random effects (random intercept and slope of the
editorial decision variable in section ;) of the design vector of covariates z;;. The random effects
are assumed to be independently and normally distributed with u; ~ N(0, %), where %, is the
variance—covariance matrix of the random effects. The meaning of the ~y.-parameter becomes
clear in the context of a latent variable version of the model. For citation counts we can assume
that the observed percentile rank classes ¥;; are based on a latent continuous variable yi”]‘- (quality
dimension) with an arbitrary fixed scale:

y;:x;j,é-i-z,:/w—i—a,i/, 2)

where ¢;; are random individual disturbances (level 1), which are assumed to follow a logistic
distribution (mean =0; 0 =7?/3) according to the logistic link function. The latent variable
y;"j and the observed variable Y;; are linked by a threshold concept. The model contains C — 1
monotonically and strictly increasing thresholds v, (i.e. v <73... <<¢c—1). The first threshold
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~1 is arbitrarily set to 0 (with 9 = —oo and ¢ = 00), which is why only C — 2 threshold param-
eters are estimated. The continuous latent variable y;; and the ordinal outcome variable Y;; are
related as follows: Y; =c if v.—1 < yi";- <7,. If, for example, the value yl-”; of a manuscript 7 in
Chemical Abstracts section j exceeds the threshold of percentile class ¢ =4 but remains below
the threshold of percentile class ¢ =5, then the rank class of the manuscript is ¥;; = 5. The model
formula above (equation (1)) with the minus sign allows an interpretation as is customary with
regression models: positive coefficients of the covariate indicate that, as the values of the covari-
ates increase, so do the probabilities that a manuscript is in a category higher than ¢. However,
other formulations are also possible (see Fielding ez al. (2003)).

The conditional (unit-specific) probabilities of being in various response categories are cal-
culated by using the following formula with cumulative probabilities:

1 1
1+exp[—{7e — xyB+zjup}]  1+expl—{ye—1 — (x;;B+zjup}l’

The proportional odds model presupposes that the effect of the covariate is the same across
the cumulative logits. As a violation of this assumption is quite common, a non-proportional
odds model with respect to the fixed effects should be calculated, also. Here, the assumption of
equal parameter estimates in each category is relaxed.

With regard to the models that are presented in the following section we would like to point
out a fundamental problem when comparing different models: as the latent scale yi’; in this
study was set arbitrarily with mean 0 and variance 72 /3, there is a scaling problem, if the level 1
variance is explained by introducing level 1 covariates into the model (Liang and Zeger, 1986).
As the level 1 variance remains constant, the scale of the latent variable y;‘]‘- and the model
parameter are implicitly rescaled. This rescaling makes it difficult to compare nested models.
Fielding (2004) and Bauer (2009) developed procedures to rescale model parameters in a way
that model comparisons are possible. Bauer (2009) extended the single-level approach by Win-
ship and Mare (1983, 1984) to a multilevel approach by putting the parameter estimates on a
common scale to facilitate model comparisons. Bauer (2009) showed in a simulation study that
his procedure works very well. Therefore, we used Bauer’s (2009) rescaling procedure and the
rescaled parameters are presented in what follows. The variance of the transformed common
latent scale is 1.0.

In this study, the regression analyses were conducted with SAS® 9.1, using the procedure
PROC NLMIXED (Hedeker and Gibbons, 2006; Littell ez al., 2006; Mutz et al., 2004) (see Appen-
dix A).

P(Yjj=c)= Pjjc — Pije—1=

5. Results

5.1.  Null model

The base for the interpretation of the multilevel logistic model for ordinal categories, the results
of which are presented in what follows, is the null model (Table 3), which contains only the
intercept as fixed effect and the variance of the random intercepts across Chemical Abstracts
sections (&50) as random effect. The variance component (630 =0.17) is statistically significant
by using a deviance test (Hox, 2010) with a p-value divided by 2 (x*(1) =33.7; p < 0.05). The
quality of the manuscripts submitted (measured ex post by citations) to the ACIE differs between
the sections. However, this difference is relatively small (5%) in comparison with the variability
within the sections (95%). The variance partition coefficient (Browne et al., 2005) is only 0.05
(=620/(62, +3.29)). Despite this low coefficient, multilevel analysis should still be preferred to
single-level analysis (Hox, 2010) to avoid biased standard errors.
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5.2. Proportional odds model

The proportional odds model in Table 3 assumes that the effect of acceptance or rejection by the
ACIE editors on the later influence on citation of the publications is the same across all cumula-
tive logits log{ P;jc /(1 — Pjjc) } of the six-point percentile scale. The fixed part in Table 3 represents
the overall regression on the editors’ decisions (acceptance, 1, or rejection, 0) within a Chemi-
cal Abstracts section. As conditional or unit-specific and not population-average models were
calculated, fixed effects are to be interpreted as effects for an ‘average section’ with zero random
effects (Raudenbush ez al., 2004). The random part in Table 3 represents the variability of the
editorial decision effects over different sections (expressed as variances of intercepts and slopes).

The estimate of 31 (1.00) in the fixed part gives, over all Chemical Abstracts sections, the
effect of the editors’ decisions on the percentile rank of the accepted or rejected but then pub-
lished elsewhere manuscripts. There appears to be strong evidence that the odds of being in a
percentile class ¢ or below P(Y;; < ¢) are smaller for manuscripts accepted for publication in
ACIE (equation (1)) than for manuscripts rejected by ACIE and then published elsewhere with
an estimated odds ratio of exp(5;) =exp(1.00) =2.72. Expressed in probabilities P(Y;; =c) in-
stead of cumulative probabilities P(Y;; < ¢), manuscripts accepted for publication by ACIE
are clearly more rarely in the lower percentile rank classes (bottom 25% or 50-75%) and
clearly more frequently in the upper percentile rank classes (5-10% or top 5%) than manu-
scripts rejected by ACIE and then published elsewhere. For example, the conditional prob-
ability that an accepted manuscript will be in the percentile rank class top 5% (rank 6) is
P(Y;;= 6] editor’s decision =acceptance) =0.255 with an approximate 95% confidence interval
[0.211, 0.299]. This probability is clearly greater than for a manuscript that is rejected by ACIE
and then published elsewhere: P(Y;; =6 | editor’s decision = rejection) =0.115 [0.091, 0.138].
The probability that a manuscript accepted by ACIE will be in the percentile rank class 50—
75% (rank 2) is P(Y;; =2 | editor’s decision = acceptance) = 0.102 [0.079, 0.125] and is thus
lower than the probability for a manuscript that was rejected by ACIE and then published
elsewhere: P(Y;; =2 | editor’s decision = rejection) = 0.231 [0.193, 0.270]. The findings con-
cerning the random part of the model estimation show (see Table 3) that the variability of
the effect of the editorial decisions at the level of Chemical Abstracts sections is not statisti-
cally significant (c?ﬁl =0.04, not significant) by using a deviance test which compares a model
including random-intercept and slope variance components (but not a covariance component)
with a model not including the slope variance component, where the p-value is divided by 2
(x*(1)=0.06; p>0.05). As the general fixed effect of the editorial decision is the same across all
Chemical Abstracts sections (3] = 1.00) and the covariance 0501 between the intercept and the
slope is not statistically significant also, the editorial decisions seem to have the same predictive
validity across all different sections. However, there is a statistically significant intercept stan-
dard deviation (650 =0.17)—using a deviance test which compares a model with and without
random intercepts, where the p-value is divided by 2 (x%(1) =47.3; p < 0.05)—that does not
differ from the parameter in a null model in the rescaled version (column ‘scaled’ in Table 3).
This means that not only does the quality of manuscript vary from section to section but also
the conditional probability of the editorial decisions.

For the calculations of the following conditional probabilities the fixed effects parameters
and the empirical Bayes estimates of the random effects u(; were used: with respect to the
upper percentile class (top 5%) for the Chemical Abstracts section ‘General biochemistry’ (in
this section manuscripts with the lowest quality are submitted to ACIE; minimum of u;),
the conditional probability for accepted manuscripts P(Y;; =6 | editor’s decision = acceptance)
amounts to 0.092 [0.038, 0.145], and the conditional probability for rejected but then published
elsewhere manuscripts P(Y;; =6 | editor’s decision =rejection) amounts to 0.037[0.014, 0.058].
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For the section ‘Inorganic analytical chemistry’ (in this section manuscripts with the highest
quality are submitted to ACIE; maximum of u¢;), the conditional probability of the accepted
manuscript P(Y;; =6 | editor’s decision = acceptance) amounts to 0.471 [0.266, 0.677], and
the conditional probability for the rejected but then published elsewhere manuscripts P(Y;; =
6 | editor’s decision = rejection) amounts to 0.252 [0.098, 0.406].

5.3. Non-proportional odds model
In the non-proportional odds model (see Table 3) the assumption is relaxed that the effect of
the editorial decision is the same across all cumulative logits of the six-point percentile scale.
Depending on the quality of the manuscripts submitted to ACIE (measured ex post by citations)
differences in the predictive validity of the editorial decisions are assumed. Comparing the two
deviances (—21log(L)) with 5996.6 (proportional odds) and 5979.0 (non-proportional odds),
the significant likelihood ratio test rejects the proportional odds assumption (XiR(4) =17.6;
p <0.05). Table 3 shows that there are differences between the proportional and non-propor-
tional model for the fixed effects: the slopes in the various rank classes are different, mainly
slope 1 (2.00, rescaled 1.0). The effect of the editorial decision in the lowest rank class (¥;; =1,
bottom 25%) is significantly higher than in the other rank classes. For manuscripts submitted to
ACIE with the lowest quality, the editors come to decisions with the highest predictive validity.
The conditional probability that a manuscript accepted for publication by the ACIE editors will
be in the percentile rank class bottom 25% (Y;; =1) is clearly lower (P =0.013 [0.006, 0.021])
than the probability for a manuscript that was rejected but then published elsewhere (P =0.087
[0.066, 0.108]).

Fig. 1 shows a graphic representation of the logistic cumulative probability plot P(Y;; <c)
for the non-proportional odds model: for each percentile class ¢, Fig. 1 shows the cumulative
probability that a manuscript will be in a certain class or in one of the classes below. The full

1.0 1.0
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0.8 . 0.8
_. 07 to7
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¥_ 0.6 Los
>
o
= 0.5 05
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Fig. 1. Logistic cumulative probablity plot (non-proportional odds model; , accepted manuscripts;
— — —, rejected manuscripts (but published elsewhere)): the probablity that a manuscript is in a certain
percentile impact class c is equal to the difference of the corresponding cumulative probabilities
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lines in Fig. 1 show the boundaries of the percentile classes for the accepted manuscripts; the
dotted lines show the boundaries of the percentile classes for the rejected but then published
elsewhere manuscripts. It is clearly visible that the probabilities of being in a percentile rank
class ¢ or below P(Y;; <c) are always smaller for accepted than for rejected but then pub-
lished elsewhere manuscripts. Manuscripts accepted by ACIE are significantly more rarely in
the lower percentile rank classes (bottom 25% or 50-75%) and significantly more frequently
in the higher percentile rank classes (top 5% or 5-10%) than manuscripts rejected by ACIE
but then published elsewhere. The absolute conditional (unit-specific) probability of a man-
uscript being in a certain percentile class is given through the difference of the p-values of
two consecutive horizontal lines (see the arrows in Fig. 1). In the high citation impact classes
the p-value differences for the accepted manuscripts are larger than the differences for the
rejected but published elsewhere manuscripts. In the low citation impact classes the situation is
reversed.

5.4. Non-proportional odds model with reputation of the journal (NJP) as covariate

In an additional non-proportional odds model, it was tested whether the reputation of the jour-
nal (NJP) in which a rejected manuscript by ACIE was published has an effect on the percentile
rank of the manuscript (see Table 3). As all accepted manuscripts were published in ACIE and
thus have the same reputation, the NJP-effect is limited to the manuscripts rejected by ACIE
but then published elsewhere. A statistically significant regression coefficient (3, = —4.57) and
a decrease in the deviance (—2log(L)) from 5979.0 to 5893.1 (XiR(l) =137.1; p<0.05) indicate
a negative NJP-effect: the higher the reputation of the journal in which a rejected manuscript
(by ACIE) was published, the higher its percentile rank class. The rescaled level 1 variance
decreases from 0.87 (non-proportional odds without covariate) to 0.81 (non-proportional odds
with covariate). As only 7% of the level 1 variance ((0.87 —0.81)/0.87=0.07) will be explained
by the reputation of the journal, the NJP-effect is not large. The rescaled variance component
of the random effects hardly changes in comparison with the non-proportional odds model
without covariate.

If with a Chemical Abstracts section with assumed zero random effects (conditional model)
the effect of acceptance for publication in ACIE is compared with rejection and later publication
in a journal with medium reputation (grand mean 0), the rescaled effect of the decision ‘accep-
tance’ clearly varies over the percentile rank classes between 0.17 (812) and 0.57 (/311), which
is comparable with the non-proportional odds model without including journal reputation.
However, the effect of the editorial decision is reduced, if the rescaled regression parameters are
examined. The reduction of this effect can be represented best via the cumulative probability
plot (Fig. 2). Compared with Fig. 1 the overall interpretation hardly changes, but the effect
of the editorial decision is smaller. The probability P(Y;; =6 | editor’s decision = acceptance)
of 0.255 in the model without considering journal reputation (Fig. 1) decreases to 0.199 in
the model considering journal reputation (Fig. 2). In reverse order, the probability P(Y;; =
6 | editor’s decision = rejection) of 0.118 in the model without considering journal reputation
increases to 0.135 in the model considering this for the manuscripts that are rejected but then
published elsewhere.

6. Discussion, policy implications and future directions

Research evaluation is an area of increasing importance, as various scientific journals and
research funding bodies need not only to assess the quality of manuscripts and applications reli-
ably but also to examine the predictive validity of their decisions in selecting the best manuscripts
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or the best applications (see here Jarvelin and Persson (2008) and Pendlebury (2008)). There
has been a strong focus on ‘scientific excellence’ in science policy in recent years (Kurtz and
Henneken, 2007; Rons and Amez, 2008). It is expected that the manuscripts that are selected
for publication by a high impact journal or the grant proposals that are selected for funding
by a renowned funding body will be far above the scientific average and in the area of ‘top
performance’. This focus on top quality might be justified ‘by the wish of society and politics
to obtain some sort of accountability of science’ (Kurtz and Henneken (2007), page 93). If the
quality demands are very high not only for planned (grant proposals) and completed (manu-
scripts) research but also for the selection decisions on proposals and manuscripts, then very
high standards are also needed for the methodology that is used for assessing the quality of the
selection procedures (see Adler et al. (2009)).

In the present study, we introduced a promising approach for assessing the predictive validity
of editorial selection decisions. For subfields in chemistry, reference values were set based on per-
centile rank classes. Using the reference values it could be determined for individual manuscripts
that were accepted by ACIE and manuscripts rejected but then published elsewhere whether they
showed a high or low influence on citation after the editorial decision. The investigation of the
predictive validity of ACIE acceptance and rejection decisions was not conducted in separate
analyses for individual subfields; instead, the overall effect of the editorial decisions on the later
influence of the manuscripts was determined within one statistical multilevel model. This study
reports not only the parameter estimates of this model and the results of the statistical tests,
but also the estimated (conditional, unit-specific) manuscripts’ probabilities of being in various
citation impact classes were visualized. This allowed an optimal assessment of the strength of
an effect that the editorial decision has.

In summary, we found the following answers to our four research questions that were listed
above in Section 3.
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The editorial decisions on submitted manuscripts at ACIE have predictive validity, as the
decisions still have an effect on the citation counts of the later published manuscripts, even
if the model controls for journal reputation. Expressed in odds, the odds (the cumulative
probability of being in percentile class ¢ or a lower rank class compared with the probabil-
ity of being in a higher percentile class) increase strongly by the factor exp(1.15) =3.16,ifa
manuscript is accepted for publication by ACIE and not rejected and then published else-
where with respect to the lowest citation level (bottom 25%), and moderately in the highest
citation levels, for instance, by the factor exp(0.46) = 1.58 in the top 5%. Our results basi-
cally indicate that ACIE acceptance greatly helps against being lowly cited (odds ratio
exp(1.15) =3.16) and thereafter, in terms of higher citation levels, yields a moderate bene-
fit (odds ratio exp(0.35) =1.41 to exp(0.46) = 1.58). This basic result confirms the findings
not only by Daniel (1993) and Bornmann and Daniel (2008a, b) on ACIE but also the
findings of other studies published to date on the predictive validity of editorial decisions.
The predictive validity of the editorial decision does not vary statistically significantly
across the different chemical subfields (Chemical Abstracts sections). Hence, the effect of
the editorial decision that was described in point (a) is generalizable across all subfields.

The above reported effect of the editorial decision remains when we ‘control’ for journal
reputation. Differences in effect on citation that were found here seem to be not the result
of differences in journal reputation. However, the control of journal reputation is limited
to rejected but published elsewhere manuscripts.

The predictive validity of the editorial decision is not the same for all citation impact
classes. The staff editors at ACIE reject validly mainly those manuscripts that later, after
publication elsewhere, show a low effect on citation.

With these answers to the four questions, all necessary information is given to assess the
predictive validity of a peer review process.

In addition to the many advantages, the modelling approach that was introduced here has
limitations that need to be addressed by future research studies.

(a)

(b)

The results of this study pertain to the selection decisions of only one journal and can
be generalized to other journals in only a limited way. Future research studies using our
approach should therefore be conducted with a larger number of journals, so that the
results are more generalizable. It would be particularly interesting for future studies to
consider journals with similar reputation that are equally attractive to potential authors,
such that manuscripts that are rejected by the one journal are often submitted to the
other. If the pattern of results that is shown in this study could be replicated in those
circumstances, it would support the generalizability of the results.

To control the effect of journal reputation on the citations of accepted and rejected but
then published elsewhere manuscripts, NJPs were included in the statistical analysis as
a covariate. However, two problems are connected with this procedure. For one, NJP
is confounded with the editorial decision: all accepted manuscripts have the same rank
position. For another, the position is mainly the result of successful editorial publication
decisions: the citation counts of the later published manuscripts determine the position
(Seglen, 1997). In principle, the confounding effects can be adjusted by using common
methods of statistical causal analysis (e.g. propensity score matching). But, because the
NJPs for the manuscripts that are accepted by ACIE are constant, the usual adjustment
procedures (e.g. matching with propensity scores) cannot be applied. Perhaps, confound-
ing problems could be made smaller by using our proposed modelling approach for jour-
nals with a similar reputation within a field. Furthermore, the selection decisions of more
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than one journal with different reputations within a field could be evaluated. Rejected
manuscripts from these journals will probably be published elsewhere in journals with
lower as well as higher reputation.

In the sense of covariance adjustment or matching (Rosenbaum, 2002), it would be
desirable to estimate the differences between accepted and rejected but then published
elsewhere manuscripts independently of the effects of further covariates besides journal
reputation. Bibliometric studies have demonstrated that many other factors like the num-
ber of co-authors (Wuchty et al., 2007) and the length of a paper (Bornmann and Daniel,
2007) have a general effect on citation counts. However, there is no consensus between
researchers in bibliometrics whether and, if so, which of these factors should definitely
be included in an analysis. When a consensus is found for further factors, these could be
considered in future studies.
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Appendix A: SAS program for the proportional odds model

PROC NLMIXED data=basdat gpoints=S§;
parms b0=0.6 bl=0.6 sd0=0.5 sdl1=0.5 cov01=0.5 il=1 i2=1 i3=1 i4=1;
Z=B0+(B1+U1)*DEC+UQ;

IF(PERCENTIL=1)THEN
P=1/(1+EXP(-(0-2)));

ELSE IF(PERCENTIL=2)THEN

P=(1/(1+EXP(-(I1-2)))) - (1/(1+EXP(-(0-2))));

ELSE IF(PERCENTIL=3)THEN

P=(1/(1+EXP(-(I1+I2-2)))) - (1/(1+EXP(-(I1-2))));

ELSE IF(PERCENTIL=4)THEN

P=(1/(1+EXP(-(I1+I2+1I3-2)))) - (1/(1+EXP(-(I1+I2-2))));

ELSE IF(PERCENTIL=5)THEN

P=(1/(1+EXP(-(I1+I2+I3+I4-2)))) - (1/(1+EXP(-(I1+I2+I3-2))));

ELSE IF(PERCENTIL=6)THEN

P=1-(1/(1+EXP(-(I1+I2+I3+I4-2))));

LL=LOG(P);

MODEL PERCENTIL ~ GENERAL(LL);

RANDOM UQO Ul ~NORMAL([O0,0], [VARO,COV01l,VAR1])SUBJECT=SECTIONS;
estimate' thresh2' il;

estimate' thresh3' 11+12;

estimate' threshd i1+12+13;

estimate' threshb5 11+12+13+14;

RUN;
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