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Scientific journals operate within a highly developed
peer-review system, which has been characterized as “the

centerpiece of the modern scientific review process” (Glantz
and Bero 1994). Nevertheless, it has long been known that the
review process is not without problems (Huxley 1901, Lock
1986). Previous research has assessed reviewer integrity and
the importance of journal impact factors on submission and
acceptance decisions (Gordon 1977, Cole et al. 1981, Peters
and Ceci 1982, Rothwell and Martyn 2000, Lawrence 2003).
These studies have shown that referee reproducibility is
poor—indeed, little better than chance. In a highly cited ex-
ample, Cole and colleagues (1981) compared the rankings of
150 National Science Foundation grants that had been sent
to two sets of referees and found surprisingly low corre-
spondence (range of correlation across fields = 0.60–0.66).
Given these findings, it is interesting that no study, to our
knowledge, has addressed the importance of prescreening by
editors or the number of referees needed to ensure consistency
and reliability in the review process.

Nearly all biologists have considerable experience with ac-
ceptance and rejection of their manuscripts (Cassey and
Blackburn 2004). In biology, statistics tell us that the more
samples we collect, the more likely it is that our data set will
reflect the true characteristics of the population. Peer review
can be thought of in a similar way, where the “biological pop-
ulation”is the scientific community that is responsible for crit-
ically evaluating a given piece of research. Because not all
referees are the same—for example, although some points of

concern in a review may overlap, many do not—one needs
to collect enough “samples” to accurately represent the con-
sensus of the scientific community. The minimum number
of samples required to describe a population is two, but most
biologists would agree that such a small sample rarely does
a good job of capturing the true characteristics of the popu-
lation. So why, one may reasonably ask, does the peer-review
process typically poll only two referees?

In this article, we use probability theory to provide the first
investigation of the effect of (a) prescreening (defined as an
editor or editorial board assessing submission suitability and
deciding whether or not a manuscript is sent out for review)
and (b) the number of referees on the reliability of decision-
making in the review process. We focus on the publication
process in biology (though the results may be similarly ap-
plicable to grants), defining the “suitability” of a manuscript
as the proportion of the scientific community that would deem
the manuscript acceptable, possibly after revision, for publi-
cation in a given journal. “Suitability” is tractable because it
captures both the scientific quality of a manuscript, as judged
by the entire scientific community, and the standards of the
journal. Thus, although a manuscript may be of high scien-
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tific quality (e.g., appropriate experimental design, statistical
analysis, interpretation of data), it may be unsuitable for a par-
ticular journal such as Nature or Science because, for exam-
ple, the study is not leading edge (e.g.,“sound but routine”).
Alternatively, a manuscript may be of low scientific quality and
unsuitable for all journals. Suitability ranges from 0 percent,
where none of the scientific community deems the manuscript
acceptable for publication in the targeted journal, to 100 per-
cent, where all of the community deems the manuscript ac-
ceptable. All journals attempt to maintain high integrity of
their papers, which we term “minimum standard suitability.”
Thus, while impact may vary across journals, suitability
should not; that is most of the community should agree that
a published paper is appropriate for the particular journal. Our
findings highlight the importance of prescreening and of us-
ing multiple referees for ensuring that only suitable manu-
scripts are published, and provide insight into how the
peer-review process may be modified to ensure the scientific
integrity of biological journals.

The Bayesian model 
We modeled the publication process in three steps. First,
manuscripts submitted to a journal are, or are not, pre-
screened for quality by an editor or editorial board before the
decision is made to send, or not to send, the manuscript to a
set number of referees for peer review. Second, if the manu-
script is sent out for review, the referees recommend accep-
tance (possibly after revision) or rejection of the manuscript.
Third, the editor accepts or rejects the manuscript on the ba-
sis of the referees’ recommendations and an acceptance de-
cision rule. Thus, the publication fate of a manuscript depends
on two key probabilities: (1) The manuscript must pass the
suitability criteria of the prescreening process; and (2) the
manuscript must pass the suitability criteria of the referees.
The probability that a manuscript is accepted can therefore
be calculated by two conditional probabilities:

(1)

where Pr(A|S) is the probability that a manuscript is ac-
cepted (A) given its suitability (S), Pr(B|S) is the conditional
probability that the manuscript is sent out for review (B), given
its suitability (step 1 above); and Pr(A|S, B) is the condi-
tional probability that a manuscript is accepted, given its
suitability and given that it is sent out for review (steps 2 and
3 above). When no prescreening is done, all manuscripts are
sent out for review and Pr(B|S) = 1.

The acceptance decision rule used by editors can be defined
broadly on the basis of the binomial theorem:

(2)

where n is the number of referees and a is the minimum num-
ber of these referees who must recommend that the manu-
script be accepted for it to be published. For example, when
two referees are polled and the decision rule is that both

must recommend publication, then n = 2 and a = 2, and equa-
tion 2 becomes Pr(A|S,B) = S2. Editors can, of course, over-
rule a referee’s recommendation, but this is captured by the
first conditional probability in equation 1 (Pr[B|S]), albeit in
this case it is performed after the refereeing.

Using the Bayesian approach, the mean suitability of pub-
lished papers can then be calculated from

(3)

where the integration is over all values of S (i.e., 0 to 100 per-
cent), Pr(S) is the probability mass function associated with
the suitability of submitted manuscripts, and k is the nor-
malization constant. Here, for simplicity, we assume that
Pr(S) = 1, implying that similar numbers of manuscripts of
each suitability are submitted to journals (results for a skewed
distribution of submission suitability can be obtained from
the authors). The mean suitability of published papers there-
fore depends on both the frequency with which manuscripts
of varying suitability are sent out for review and the decision
rule employed (equation 2).

We considered three probability functions to capture the
scope of prescreening: (1) “no prescreening,” where all man-
uscripts are sent out for review and Pr(B|S) = 1; (2) “editor
prescreening,”where a preliminary prescreening process is used
to remove manuscripts of particularly low suitability and
Pr(B|S) = k • S/(S + 1); and (3) “editorial board prescreening,”
where an attempt is made to remove most unsuitable man-
uscripts before review, and Pr(B|S) = k/[1 + 100exp(2.5–10S)].
The k in each equation is a normalization constant (see fig-
ure 1 for plots of functions). We make the plausible as-
sumption that prescreening involving multiple individuals of
the editorial board will be more effective at weeding out un-
suitable submissions than editor prescreening, although this
will vary depending on the level of work effort and quality that
the editor and editorial board invest in the project. We discuss
below how journals can assess the effectiveness of their pre-
screening process and the specific shape of the correspond-
ing function. We also consider a decision rule specifying that
for a paper to be published, all polled referees must recom-
mend acceptance, possibly after revisions (a typical rule used
by journals).

Because only a limited number of referees are polled, the
review process may have a “lottery” component. This lottery
component will lead to some unsuitable manuscripts being
published and, conversely, to some suitable manuscripts be-
ing rejected. The frequency of wrongful acceptance (fwa) and
wrongful rejection (fwr) can be calculated using the following
equations:

(4)

(5)
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where k represents normalization constants and S∗ is the
minimum standard suitability. For our analysis we set the 
minimum standard suitability to 80 percent, implying that if
the scientific community were polled, then 8 out of every 10
referees would agree that the paper should have been published
in the journal (similar results are obtained when other 
minimum standard suitability values, such as 70 percent or
90 percent, are considered). Based on the 80 percent value, and
assuming that the probability mass function associated 
with the suitability of submitted manuscripts is Pr(S) = 1
(see above), the no-prescreening function implies that 80
percent of manuscripts submitted and sent out for review are
unsuitable for publication (a value close to the actual rejec-
tion rate of manuscripts), the editor prescreening function im-
plies that 69 percent of manuscripts submitted and sent out
for review are unsuitable for publication, and the editorial
board prescreening function implies that 42 percent of man-
uscripts submitted and sent out for review are unsuitable
for publication.

Empirical test of the model

We used two complementary approaches to examine the
model predictions. First, we collected citation data for papers
published in the year 2000 for 14 biological and ecological
journals from the ISI Web of Science (http://scientific.
thomson.com/products/wos). We recorded the number of
times each paper was cited from the time it was published to
June 2003 (ca. a 2.5-year period), and calculated the mean and
coefficient of variation in the number of citations for each
journal.We used the coefficient of variation in citations as one

measure of journal integrity because it controls for the pro-
file of the journal (i.e., the actual number of citations) and in-
stead focuses on variation in citation frequency. We expect
journals that are successful at publishing primarily papers that
meet their minimum suitability requirement to show con-
sistency in the number of times each paper is cited. In con-
trast, journals that publish a substantial number of papers that
are below their minimum suitability requirement should
show less consistency in the number of times each paper is
cited, because the papers with low suitability will be cited less
frequently. Second, we contacted the editor in chief of each
journal and requested the following information: (a) the
percentage of submitted manuscripts that were typically sent
out for review; (b) the percentage of submitted manuscripts
accepted for publication; (c) the typical number of referees
(excluding editors and associate editors); and (d) the use of
a prescreening process, which was classified as “editorial
board” when two or more individuals were involved, as 
“editor” when only one individual was involved (usually the
editor or associate editor), or as “no” when all manuscripts
were sent out for review (barring technical or formatting 
issues).

Results from the Bayesian model 
Regardless of the prescreening process, increasing the num-
ber of referees increases the mean suitability of published pa-
pers by decreasing the chance that an unsuitable manuscript
is wrongfully accepted (figure 2). Such errors occur when the
referees selected to review a manuscript believe it should be
published when in fact the community at large does not. For
example, a manuscript of 50 percent suitability would be
unsuitable on the basis of the 80 percent minimum standard
of suitability, even though half of the community believes the
paper is acceptable. Subsequently, there is a 25 percent chance
that these favorable referees will be asked to review the man-
uscript when only two are polled.

Conversely, increasing the number of referees increases
the probability that suitable manuscripts are wrongfully re-
jected (figure 2). Given a manuscript of 80 percent suitabil-
ity, which meets our minimum standard, there is a 36 percent
chance that at least one unfavorable referee will be polled when
two are used. Thus, although increasing the number of ref-
erees helps to ensure that only suitable manuscripts are pub-
lished, it also leads to a greater number being wrongfully
rejected. For example, when there is no prescreening and
two referees are used, 51 percent of all published papers fall
below the minimum standard, whereas about 6 percent of
manuscripts that fall above the minimum standard are wrong-
fully rejected (figure 2a, table 1). Furthermore, the mean
suitability of published papers is actually below the desired
minimum standard at 75 percent, and the 10th percentile is
only 46 percent. The frequency of wrongful acceptance and
wrongful rejection can be optimized at about eight referees,
at which point the frequency of each is about 12 percent. In
this case, the mean suitability of published papers would be

Professional Biologist

Figure 1. Functions used for the three types of prescreen-
ing, which we termed editorial board, editor, and no pre-
screening. The dashed vertical line represents the
minimum standard suitability considered here. For jour-
nals with editorial board, editor, and no prescreening
functions, 42 percent, 69 percent, and 80 percent, respec-
tively, of manuscripts sent out for review are below this
minimum level. Pr(B|S) is the conditional probability
that the manuscript is sent out for review, given its suit-
ability S.
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90 percent, and the suitability of the 10th percentile would be
79 percent.

When using an editor prescreening process that attempts
to remove manuscripts of particularly low suitability before
review, we found that the mean suitability of published pa-

pers increased, particularly when only a few referees were used
(figure 2b). This is the result of the decreased frequency with
which papers of low suitability are sent out for review and ul-
timately accepted (69 percent instead of 80 percent). For ex-
ample, when two referees are used, 12 percent fewer
manuscripts are wrongfully accepted. The frequency of wrong-
ful acceptance could be reduced 18 percent by employing a
three-of-three decision rule. Importantly, in the latter case the
mean suitability of published papers rises above the minimum
standard at 82 percent (table 1).

When using an editorial board prescreening process that
attempts to remove most unsuitable manuscripts before re-
view, we found that the mean suitability of published papers
increased as compared with either editor prescreening or no
prescreening (figure 2c). When two referees are used, the fre-
quency of wrongfully accepted papers is 29 percent and the
10th percentile of the suitability of accepted papers is 69 per-
cent. By employing three referees and a three-of-three deci-
sion rule, the frequency of wrongfully accepted papers can be
decreased by 17 percent, to about a quarter (table 1).

Empirical test

We compared the results of our model with citation data for
papers published in the year 2000 for 14 representative jour-
nals (table 2). Three lines of evidence support the model
predictions. First, we found that the coefficient of variation
in citation frequencies was lowest for journals using an edi-
torial board prescreening process, intermediate for journals
using an editor prescreening process, and highest for journals
not using a prescreening process (table 2; ANOVA F2, 11 = 8.45,
p = .006). Second, journals employing a two-of-two decision
rule accepted a significantly higher percentage of submitted
manuscripts (t11 = 2.45, p = .03) and exhibited a marginally
larger coefficient of variation in citations (t12 = 1.77, p = .10)
compared with journals employing a three-of-three deci-
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Figure 2. Probability analysis of the peer-review process.
Panels show the probabilities of wrongful acceptance
(filled circles), the probabilities of wrongful rejection
(open circles), and the mean suitability and 80 percent
confidence interval (filled squares) of published papers in
journals with (a) no prescreening, (b) editor prescreening
involving one individual, and (c) editorial board pre-
screening involving two or more individuals.

Table 1. Mean suitability of accepted papers and probability of wrongful acceptance and rejection for different
levels of submission prescreening and for three decision rules.

Suitability value (80 percent confidence interval) or probability
Prior probability of suitability Two-of-two decision rule Three-of-three decision rule Four-of-four decision rule

Editorial board prescreening

Mean suitability of accepted papers 85 (69–98) 87 (72–98) 88 (74–98)
Probability of wrongful acceptance 0.29 0.24 0.19
Mean suitability of rejected papers 41 (8–76) 43 (8–78) 44 (9–80)
Probability of wrongful rejection 0.07 0.09 0.10

Editor prescreening

Mean suitability of accepted papers 78 (53–97) 82 (61–98) 85 (66–98)
Probability of wrongful acceptance 0.45 0.36 0.29
Mean suitability of rejected papers 45 (9–85) 46 (9–86) 47 (9–86)
Probability of wrongful rejection 0.14 0.14 0.15

No prescreening

Mean suitability of accepted papers 75 (46–96) 80 (56–97) 83 (63–98)
Probability of wrongful acceptance 0.51 0.41 0.33
Mean suitability of rejected papers 38 (7–73) 40 (8–76) 42 (8–78)
Probability of wrongful rejection 0.06 0.07 0.08

Note: Decision rules indicate the number of polled referees whose recommendation is needed to accept a manuscript. In a two-of-two
decision rule, for example, both polled referees must recommend acceptance of a manuscript for it to be published.
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sion rule (figure 3a). These patterns are consistent with model
predictions showing that variation in manuscript suitability
and probability of wrongful acceptance are higher when 
using a two-of-two as opposed to a three-of-three decision rule
(table 1). Comparisons including only those journals that use
an editor prescreening process showed that Proceedings of the
National Academy of Sciences is the only journal consistently
employing three referees, and it exhibits the lowest coefficient
of variation in citations (table 2). Third, we found a positive
relationship between the percentage of manuscripts sent out
for review (perhaps an indication of the effectiveness of the
prescreening process at removing unsuitable manuscripts) and
the coefficient of variation in citations, albeit this result was
not significant (F1, 9 = 2.58, p = .14, figure 3b).

Because of the apparent lottery component of the review
process, repeat submission could be an effective strategy for
publishing unsuitable manuscripts (figure 4). For example,
when two referees are used, 44 percent of all manuscripts of
only 50 percent suitability will be published in either the
first or the second journal to which they are submitted (even
assuming no modifications to increase the manuscript’s suit-
ability between submissions). When six journals are targeted
sequentially, there is a better than 80 percent chance.

Implications for the peer-review process
Peer review is a valuable process that is central to ensuring sci-
entific quality, yet it continues to be scrutinized in the natural
sciences (Gura 2002) and has been a topic of recent interest
in biology (Tregenza 2002, Cassey and Blackburn 2003, 2004,
Grimm 2005, Leimu and Koricheva 2005). Research has
shown that peer review can be sexist (Grant et al. 1997),

nepotistic (Forsdyke 1993), and biased with respect to the na-
tional language of the authors (Bakewell 1992) and the pres-
tige of the authors’ institutions (Garfunkel et al. 1994). This
is true of ecology (Tregenza 2002) and the natural and med-
ical sciences (Wennerås and Wong 1997, Jefferson et al. 2002).
Here we provide one of the first studies to quantify the lot-
tery component in the review process and show how manu-
script prescreening, the number of referees, and the decision
rule used by journals can influence the consistency in qual-
ity of published papers. It is not our intent to imply that ed-
itors do not also play a critical role in ensuring publication
quality. Indeed, a premise of our model is that all editors are
consistent in their intent to promote the scientific integrity
of published papers, and we have shown that the ability of ed-
itors or boards to remove unsuitable manuscripts from the
review process (or, equivalently, to overrule poor recom-
mendations by referees) is a fundamental component of the
review process.

Our study attempts to build on the idea that we need to im-
prove the peer-review process by illustrating quantitatively that
the degree of prescreening and the number of referees posi-
tively affect manuscript suitability, primarily by minimizing
wrongful acceptance of unsuitable submissions. This finding
is consistent with citation data, which show that journals
sending a greater proportion of manuscripts out for review
have greater variation in the quality of the papers published
(as indicated by greater coefficient of variation in citation fre-
quency). Moreover, we show the advantages of employing
more stringent decision rules in the review process, a result
also supported by the fact that journals employing a two-of-
two decision rule accept a greater proportion of manuscripts
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Table 2. Summary of citation data collected from the ISI Web of Science in June 2003 for papers published in the year 2000.

Coefficient Percentage of
2001 ISI Mean number of variation manuscripts sent Percentage Typical number

Journal impact factor of citations in citation data for review accepted of referees

Editorial board prescreening 20.9 42.2 35.4 30.0 17.4 2.8
Cell 29.2 60.0 24.9 – – 3
Nature 28.0 50.6 49.8 35.0 9.2 3
Proceedings: Biological Sciences 3.2 7.4 40.7 – 35.0 2
Science 23.3 50.6 26.4 25.0 8.0 3

Editor prescreening 7.2 14.8 47.2 82.1 31.5 2.1
American Naturalist 4.3 9.2 30.7 80.2 25.2 2
Biological Journal of the 2.3 3.8 57.9 95.0 50.0 2

Linnean Society
Canadian Journal of Zoology 1.2 2.5 69.6 90.0 55.0 2
Ecology 3.7 8.3 37.7 85.0 30.0 2
Evolution 3.7 7.8 45.2 91.5 26.5 2
Molecular Ecology 2.5 6.0 57.2 83.0 35.0 2
New England Journal of Medicine 29.1 56.8 50.6 50.0 9.5 2
Proceedings of the National 10.9 24.5 28.9 – 20.5 3

Academy of Sciences

No prescreening 1.0 2.0 99.8 85.0 60.0 2.0
Evolutionary Ecology Research 1.8 3.4 68.6 80.0 50.0 2
Journal of Freshwater Ecology 0.2 0.7 130.9 90.0 70.0 2

Note: Editorial boad prescreening involves two or more individuals assessing the suitability of manuscripts before peer review, editor prescreening
involves one individual, and no prescreening involves sending all manuscripts out for review (barring formatting issues). Values in bold represent averages
for the three types of prescreening, and a dash indicates that data were not provided or were otherwise unavailable.
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and have greater variation in publication quality than jour-
nals employing a three-of-three decision rule.

Our study and previous research raise an important ques-
tion: Is there any way we can improve the peer-review process?
Clearly the time is ripe for such a discussion, as indicated by
the numerous journal editorials and international congresses
focusing on peer review (e.g., the Fifth International Congress
on Peer Review and Biomedical Publication; www.ama-
assn.org/public/peer/peerhome.htm). The lottery problem il-
lustrated in our study is not likely to be as complicated or
sensitive as the plethora of other biases associated with the
peer-review process, such as nepotism or sexism (Wennerås
and Wong 1997), or even plagiarism (Marshall 1998). We ar-
gue that initiating a prescreening process, ideally involving sev-
eral highly qualified individuals, and increasing the number
of referees for ecological journals is a good starting point for
improving the peer-review process. For example, our model
shows that there are considerable benefits to employing three
or four referees instead of just two, particularly for journals

that do not use a prescreening process. Our model can be used
by journals to assess the optimal approach, such as using
more referees or improving the effectiveness of prescreening,
to achieve a desired minimum suitability of their published
papers.

The requirement of polling more referees may be a con-
tentious issue because of the limited rewards for profession-
als who conduct reviews. Given that referees spend an average
of 1.5 hours reviewing a manuscript (Lock and Smith 1990)
and review an average of one manuscript per month
(Yankauer 1990), moving from two to three referees would
require an additional 45 minutes per month per referee.
These estimates vary considerably, and thus the increase in ref-
eree time could be substantially more for some referees. How-
ever, we have also recommended that an editorial board (or
the equivalent) be implemented to perform detailed pre-
screening. Editors typically are among the top researchers in
their field of expertise, and as such may be able to assess the
suitability of manuscripts much more efficiently than the
average referee. Constructing editorial boards would most
likely require some incentive for board members and may not
be an option for all journals, but we argue that it is an im-
portant component of an effective peer-review process. If
editorial boards are able to remove a majority of unsuitable
manuscripts before review (for example, in our editorial
board probability function, we assumed the board could re-
move 58 percent of unsuitable manuscripts), then the referee
community will be less burdened with unsuitable manu-
scripts and more referees can be used. Generally, editors
should be more efficient at identifying suitable manuscripts,
in part because they are more familiar with the standards and
scope of their journal. Furthermore, the manuscripts sent to
referees would be of higher quality, and referees’ time would
be spent less on deciding the suitability of a manuscript (i.e.,
refereeing) and more on providing detailed comments on the
study and thereby improving the manuscript.

Professional Biologist

Figure 3. (a) Comparisons of the percentage of received
manuscripts that were accepted (left side of figure) and
coefficient of variation (CV) in the number of citations
(right side of figure) for biological journals employing
two-of-two or three-of-three decision rules. (b) Relation-
ship between the percentage of received manuscripts that
were sent out for review and the coefficient of variation
in the number of citations (ln-transformed). Data are
from table 2.

Figure 4. Relationship between the number of submis-
sions and the probability of acceptance for a two-of-two
decision rule (filled circles) and a three-of-three decision
rule (filled squares), assuming an unsuitable manuscript
of 50 percent suitability.
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There are several potential caveats to our modeling ap-
proach. First, defining a manuscript’s or grant’s suitability as
a proportion of the scientific community that would deem
it acceptable for publication or funding could bias against
high-risk, high-payoff (i.e., “out of the box”) research in fa-
vor of mainstream research. Such a bias could emerge if ref-
erees are prejudiced in favor of a particular scientific outcome
or avenue of research (e.g., based on the paradigm they be-
lieve has the most merit; see Alatalo et al. 1997, Jennions and
Møller 2002). For manuscript reviews, it is important that ref-
erees evaluate the scientific process and not the scientific
outcome. To this end, journals should be active in removing
individuals from their refereeing community who have
demonstrated a prejudice. Second, the coefficient of variation
in the number of citations may be a poor measure of jour-
nal integrity if it is confounded by the scope of the journal.
For example, journals with broader scope may also have
greater variation in citation numbers because of the differ-
ent disciplines covered (although the data in table 2 appear
inconsistent with this possibility). Third, our recommenda-
tion to increase the number of referees polled for each sub-
mission is likely to lead to an increase in the number of
manuscripts wrongfully rejected. For example, when an ed-
itorial board is used, our model suggests that the probability
of wrongful rejection could increase from 7 percent to 10 per-
cent when four referees are used instead of only two (see
table 1). This 3 percent increase needs to be evaluated in
comparison to the predicted 19 percent reduction in wrong-
ful acceptance (i.e., a reduction from 29 percent to 10 percent
for four rather than two referees; see table 1). It is possible that
wrongful rejection carries a greater cost to the advancement
of science than does wrongful acceptance.

Testing the success of any change to peer-review practices
requires that journals adopt a modified review process for a
limited period (for example, a single year) and closely mon-
itor the outcome. Ideally, journals would implement two
methods simultaneously (e.g., a new and an old method) and
randomly assign manuscripts to one or the other method. So-
cieties that publish multiple journals could conduct different
peer-review strategies for different journals. Tracking the
outcome of the manuscripts, such as review time and subse-
quent citation record, would then provide a direct compar-
ison of the utility of the two methods. The effectiveness of a
particular prescreening practice, and the shape of the actual
probability function used in our model, could be assessed by
having the editor or editorial board rank manuscripts ac-
cording to their suitability (i.e., identify what proportion of
the referee community they think will recommend acceptance,
possibly after revision, of the manuscript in the targeted
journal) and then send all of the manuscripts out to 10 or
more referees. A journal with a good prescreening practice
should be able to identify most manuscripts that fall below
some minimum level of suitability. The flexibility of journals
in undertaking such experiments in peer review has been il-
lustrated in the past (e.g., Interfaces; Armstrong 1982), yet, per-
haps surprisingly, such experiments are rarely conducted.

A striking result from our study was that the lottery com-
ponent of the review process creates the opportunity for un-
suitable manuscripts to be published by repeated submission.
For example, when six journals are sequentially targeted,
there is a better than 80 percent chance that a manuscript of
low suitability—one that only half the scientific community
would recommend acceptance—is accepted. These results
are supported by data showing that over 90 percent of the pa-
pers rejected by one journal are eventually published—some
even unaltered—and not necessarily in a lower-tier journal
(Wilson 1978). This undesirable outcome could be circum-
vented if a more strict decision rule were employed for repeat
submissions, or if the authors of repeat submissions were re-
quired to submit the previous reviews and their responses to
the reviewers (see the discussion in Rissgård 2003). Report-
ing integrity could be maintained if editors implemented a
full-disclosure strategy in which they recorded and cross-
referenced key information, such as title, authors, and abstract,
of rejected manuscripts on a central repository. Our results
on repeat submissions highlight a potential negative conse-
quence of Carlstedt’s (2002) recommendation that simulta-
neous submission of a manuscript to multiple journals be
permitted to expedite the review process. Of course, any
measure to prevent the publication of unsuitable manu-
scripts must be tempered by the fact that there can be a large
number of manuscripts that are wrongfully rejected (our
model suggests this number could be as high as 14 percent).

In conclusion, our paper makes three key recommendations
to ensure the integrity of scientific publications in journals:
(1) Use an editor or editorial board to prescreen and remove
manuscripts of low suitability, (2) use a three-of-three or
four-of-four decision rule when deciding on the acceptance
of papers, and (3) use a stricter decision rule for repeat sub-
missions. Implementation of these recommendations should
help add to the integrity of the peer-review process and, ul-
timately, ensure publication quality in biology.
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