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We  model  the  academic  production  process  understood  as  the creation,  submission,  evaluation  and
publication  of papers:  scientists  produce  manuscripts  to the  best of  their  abilities  and  try  to publish  them
in  academic  journals,  which  rely  on  referees  to judge  the  submissions.  The  resulting  model  is  able  to
reproduce  several  properties  of the  journal-landscape  but also  illustrates  that  even  under  unrealistically
optimistic  assumptions  the process  of  scientific  publishing  will  give  rise  to several  universal  emergent
eywords:
itation metrics
imulation
eviewing

phenomena  for  purely  mathematical  reasons:  the  efficiency  of scientific  publishing  is  delicate  and  very
unstable.

©  2016  Elsevier  B.V.  All  rights  reserved.
anuscript quality
ubmission behavior

. Introduction

Determining the relative merit of a specific academic contribu-
ion is often a daunting task. Science has developed institutions

 like academic journals – as well as accompanying routines –
ike peer review – to systematically address this task. Today these
nstitutions play a dominant and influential role even though past
esearch successfully documented their limitations: peer review,
or instance, is known to lack robustness (Gans and Shepherd, 1994)
s well as objectivity (Bedeian, 2003) and might give rise to shrewed
ncentives (Macdonald and Kam, 2010; Day, 2015). Citation metrics
re similarly contested, as they suffers from a general bias due to
he skewed distribution of academic attention (Solla-Price, 1965),
ntail substantial problems of internal validity (because citation
ounting measures relative impact as a proxy for quality; Amin and
abe, 2000), incorporate a series of conceptual biases (Kapeller,

010) and induce reactive behavior among authors, reviewers and
ditors (Reedijk and Moed, 2006). In this paper we take a differ-
nt perspective on evaluation in academia. We  will assume that
hese problems simply do not exist and that evaluation procedures
re valid, transparent, fair and as objective as possible: we aim to
xplore the properties of scientific discourse under the assumption
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
Res. Policy (2016), http://dx.doi.org/10.1016/j.respol.2016.08.004

hat two main evaluative instruments in science – peer review and
ournal rankings – function rather objectively.

∗ Corresponding author.
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tefan.steinerberger@yale.edu (S. Steinerberger).
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048-7333/© 2016 Elsevier B.V. All rights reserved.
In assessing this question we employ a simple model simulating
the academic production process: scientists produce manuscripts
of different quality and try to publish these papers in journals. Jour-
nals, conversely, try to select those manuscripts with the highest
quality for publication and rely on inputs from referees to make that
judgement. The model is kept as simple as possible. Our main con-
tribution is to show that even under overly optimistic assumptions,
where decisions and journal-rankings are completely objective and
distorting factors like opportunistic behavior or academic feuds
are absent, the underlying structure of scientific publishing will
inevitably exhibit idiosyncratic properties. Specifically, we show
that scientific publishing can only be efficient in an idealized setting,
where authors, referees and journals are perfectly objective and
accurate. This idealized scenario turns out to be extremely unstable
and already a tiny amount of noise fundamentally alters basic prop-
erties of the academic production process for the worse. We  present
our model in Section 2 and discuss the main results in Section 3.
Summarizing, our paper aims to demonstrate that the way scientific
publishing operates will give rise to a series of interesting and partly
unexpected phenomena; some of these phenomena are harmful to
scientific progress despite the best intentions of authors, editors
and referees and, hence, provide an additional point of departure for
a critical assessment of the inner routines of academic institutions.

2. The model
gent phenomena in scientific publishing: A simulation exercise.

2.1. Introduction

Our model tries to encapsulate the essence of the academic pro-
duction process assuming (a) that only quality matters and (b) that

dx.doi.org/10.1016/j.respol.2016.08.004
dx.doi.org/10.1016/j.respol.2016.08.004
http://www.sciencedirect.com/science/journal/00487333
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he quality of academic products, like journals and manuscripts, is
ssessed as objectively and precisely as possible. Our model has a
ariety of parameters giving rise to a natural dichotomy: we dis-
inguish between

the idealized scenario: authors have perfect understanding of
the quality of their work, which is submitted to the appropriate
journal and judged by a referee who also has perfect judgement,
the noisy scenario: authors have an approximate understand-
ing of the quality of their work, act strategically in the context
of journal-submissions and are being judged by referees, who
guess the true quality of the paper up to a small error.

he idealized scenario behaves pretty much in the way one would
magine an idealized world of scientific publishing to behave:
here exists a well-ordered journal landscape, authors submit to
ppropriate journals, papers are being published in journals whose
eputation closely corresponds to the quality of the paper and
ejection rates are rather low. Our focus is on universal emergent
roperties and qualitative phenomena in the noisy scenario. Uni-
ersality here refers to the fact that we only care about phenomena
hat are independent of the actual parameters – clearly, as different
arameters will give rise to different outcomes, these phenomena
ave to be described qualitatively rather than quantitatively. We
hall now describe the model and will, for the sake of clarity,
xplicitly fix variables – however, we emphasize that the struc-
ures arising in the noisy scenario are stable under perturbing
arameters and therefore quite independent of the type of error.
onversely, the idealized scenario is highly sensitive to even very
light changes.

.2. Scientists and manuscripts

We  start with a fixed number of scientists sci1, . . .,  sciN (we use
 = 200). These scientists come with different levels of skill, where
kill is described by a real number and is chosen randomly (we  use
(0.5, 0.2) normal distribution, where N(�, �) denotes the Normal
istribution with mean � and standard deviation �). Every scien-

ist scij now writes a paper: the quality qualj randomly fluctuates
round the scientists’ level of skill and is given by, say, a Gaussian
uctuation, we use

ualj = scij(1 + N(0,  0.2)).

he quality of the paper therefore depends on the skill of the
cientist but even ‘weak’ scientists are capable of occasionally
roducing outstanding work. Conversely, outstanding scientists
roduce better papers on average and are more likely to produce
ruly outstanding work, however, they will also occasionally pro-
uce paper which are much worse than the intrinsic skill of their
uthors suggests. These N scientists will now submit their N papers
o journals.

.3. Journals and submissions

There is a fixed number k of journals each of which is prepared
o publish a fixed number of papers: we will model k = 25 journals
ach of which publishes the best 12 papers that are being submit-
ed to said journal. This means that journals offer 300 slots for 200
apers and, in particular, the average journal will typically receive

 submissions but is prepared for more. While this assumption is
verly optimistic – and strongly unrealistic – it serves to ensure
hat our results are not a mere artefact of journal-scarcity. The
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
Res. Policy (2016), http://dx.doi.org/10.1016/j.respol.2016.08.004

restige/reputation jour1, . . .,  jourk of the journals is given by a
eal number (that will eventually be compiled as an average of the
uality of papers published there). Submission and evaluation of
anuscripts is organized as follows:
 PRESS
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1 Submission. In a first step every scientist scij tries to estimate
the quality of her paper. In the idealized scenario, authors have
perfect insight. In the noisy scenario, the estimates are still quite
accurate but subject to a small error.

estj = qualj (idealizedscenario)

estj = qualj(1 + N(0,  0.2)) (noisyscenario)

The estimate in the noisy scenario is still very optimistic: the
author is able to estimate the intrinsic value up to a typical error
of 20%. The ‘appropriate’ place would now be the journal with
reputation closest to the intrinsic quality qualj of the paper. The
scientists will now submit to the journal that is closest in reputa-
tion to a1 · estj, where a1 is a numerical parameter. If the papers
get rejected, they will submit to the journal with reputation clos-
est to a2 · estj and, in the case of a second rejection, to the journal
closest to a3 · estj. There is a maximum of three submission and
the specific parameters are

(a1, a2, a3) = (1,  0.9, 0.8) (idealizedscenario)

(a1, a2, a3) = (1.1, 1, 0.9) (noisyscenario).

In  the idealized scenario the authors are modest, try to submit
to the appropriate journal and agree to a try a slightly lower tier
in the case of rejection. We  remark that the values a2, a3 in the
idealized scenario have very little impact because the rejection
rate is very low. In the noisy scenario, authors are slightly more
ambitious at first. We  assume in both scenarios that the reputa-
tion of a journal jourj is universally agreed upon and available to
all scientists (see Section 2.4).

2 Evaluation. Journals aim to publish the best papers. Each journal
requests a referee report for each submitted paper (a mathemati-
cal identity for Gaussians allows to replace multiple referees with
Gaussian errors by one referee with a smaller Gaussian error,
multiple referee reports are therefore also incorporated in the
model, see below). Referees aim for a maximum of accuracy in
quality assessment but succeed fully only in the idealized sce-
nario, while they provide slightly distorted estimates in the noisy
scenario. We  assume the refereeing process to be double-blind:
the referee does not know about the skill of the author but tries
to judge the paper on its intrinsic merit and assigns a numerical
value

refj = qualj (idealizedscenario)

refj = qualj(1 + N(0,  0.2)) (noisyscenario)

After having collected all the referee reports, the journal will
accept the ‘best’ papers for which they have space (here a maxi-
mum of 12) following referees’ reports. They accept submissions
in three rounds but will cease to accept new manuscripts for pub-
lication after reaching the maximum number of articles to be
published within a period.

2.4. Journal re-evaluation

The final step is a journal re-evaluation procedure. The reputa-
gent phenomena in scientific publishing: A simulation exercise.

tion of a journal depends on the quality of the published papers
within the last period as well as on a time-lag representing the
quality of contributions published in the past. We  thus replace
the reputation jourj of journal j by a weighted average of current

dx.doi.org/10.1016/j.respol.2016.08.004
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Fig. 1. Quality of journals over time (idealized scenario).
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eputation (80%) and the average intrinsic quality of papers pub-
ished in the last round (20%)

ourj ←
4 · jourj

5
+ average quality qualj of papers published

5

nd will leave it unchanged in case no papers were published. This
uarantees that a journal publishing papers that exceed its rep-
tation in quality will rise in prestige and, conversely, reputable

ournals publishing weak papers will slowly lose their standing.
ence, we assume that journal rankings are completely efficient
nd objective in both scenarios. After the re-evaluation procedure
as concluded, the entire process will begin from anew (without
ny changes in the values of scij – the skill of the scientists is fixed

 and with the updated values for the reputation of the journals).
he only unspecified quantity is the initial journal landscape (i.e.
he initial distribution of prestige/reputation). It is well understood
hat in mathematical models of this type, the initial journal land-
cape is of no importance if the model is simulated for a sufficient
mount of time (something that we also observed in our experi-
ents). We  start with an equidistant partition of the probability

pace mapped under the inverse cumulative distribution function
f N(0,  0.2) because that is in first order what one would expect in
he idealized scenario.

.5. Remarks

 The process of scientific publishing contains a lot of intrinsic
randomness. We  hasten to emphasize that our model drasti-
cally underestimates that degree of randomness, since all other
variables, like journal quality, are based on undistorted observa-
tions of the “true” quality of contributions. We  also completely
ignore the possibility of personal feuds, research trends, compet-
ing research fields of different size and other factors that may
affect the “objectivity” of scientific institutions. More realistic
conditions could be implemented but the focus of our work is
to show that the existence of curious phenomena, which arise
already from a minimum of noise.

 In terms of of empirical plausibility, the model closely reflects
subdisciplines of natural sciences moving at a fast pace with
many research groups working on the same questions (if a paper
gets rejected three times, a year has passed and the results are
outdated).

.6. A short summary of results

In the idealized scenario the universe of scientific publications
s rather well-structured: the relative position of journals within
ankings is stable and journals do indeed only publish papers that
losely reflect the quality of their past issues.

Our main contribution is to demonstrate that such an idealized
cenario (Fig. 1) is very unstable and easily perturbed: in the noisy
cenario (Fig. 2), we find several emerging phenomena that are sta-
le under perturbation of parameters (and will always be found
utside of the idealized scenario). We  first summarize some of our
ain findings.

 Top journals. Our model predicts very few top journals, which
publish almost exclusively excellent papers; their position at the
top is stable over time.

 Clustering. Outside of the top journals there is a clustering of
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
Res. Policy (2016), http://dx.doi.org/10.1016/j.respol.2016.08.004

many different journals which are virtually indistinguishable;
their position in the ranking is not stable.

 Variation. The quality of papers published in a journal that is not
at the very top varies considerably; almost all journals tend to
Fig. 2. Quality of journals over time (noisy scenario).

feature both surprisingly good and surprisingly bad contributions
compared to their ranking.

4 Rejection rate. Under ideal parameters, the probability of rejection
decreases as the quality of a paper increases; however, under
even slightly imperfect conditions, the likelihood of rejection is
actually increasing as the quality of the paper increases (up until
the paper is among the very best papers at which point it sharply
decreases).

5 Journals as bottleneck. The journal landscape deviates from the
quality of papers being produced: this misfit acts as a bottleneck,
which creates unnecessarily high rejection rates and slows down
the publication process, especially in the group of very good, but
not stellar papers (say, top 20% but not top 5%).

3. Universally emergent phenomena I: patterns of quality

We now discuss these phenomena in greater detail and supple-
ment explicit examples; our emphasis is, of course, on the fact that
these phenomena are stable under a different choice of probabil-
ity distribution or perturbation of the actual numerical values. The
transition from idealized to noisy is not a slow one: already a very
small deviation from idealized parameters has a huge impact.

3.1. Top journals
gent phenomena in scientific publishing: A simulation exercise.

Our first observation is that in the noisy scenario only the rank-
ing of top-journals is stable, while the ranking of the remaining
journal-population is rather volatile (see Figs. 2–4). Rankings in the
idealized scenario, on the other hand, are completely stable (see

dx.doi.org/10.1016/j.respol.2016.08.004


ARTICLE IN PRESSG Model
RESPOL-3326; No. of Pages 8

4 J. Kapeller, S. Steinerberger / Research Policy xxx (2016) xxx–xxx

Fig. 3. Quality of top 5 journals (noisy scenario).
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Fig. 4. Quality of journals #11–#13 (noisy scenario).

ig. 1). This phenomenon is easily explained: within our model,
here is close correspondence between the quality of manuscripts
nd journals. Since scientists in the noisy scenario aim at publishing
n higher-tier journals, the best journals will receive a lot of submis-
ions – if the number of submissions is large, this can compensate
or errors introduced in the refereeing process: simply put, the jour-
al can afford to publish only those papers where both authors and
eferees believe the paper to be excellent.

If a top journal receives a mediocre paper, it is certainly pos-
ible for the referee to misjudge the paper (from ‘mediocre’ to
very good’); however, since the number of submissions to top jour-
als is large, another referee is equally likely to misjudge another
aper (from ‘very good’ to ‘excellent’ or even from ‘stellar’ to merely

excellent’). We  remark that our model implicitly captures the use
f more than one referee report: a basic identity for the Gaussian
istribution implies that if the error of one referee report is dis-
ributed as ref∼N(�, �), then an average of k independent referee
eports is distributed as

ref1 + ref2 + . . . + refk

k
∼N

(
�,

�√
k

)
.

hus journals requesting more than one referee report can be
odeled within our framework by changing a parameter. This first

esult is not surprising: most disciplines seem to have a very clear
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
Res. Policy (2016), http://dx.doi.org/10.1016/j.respol.2016.08.004

nderstanding which journals have the highest prestige – this is
sually a very small number of journals, which have a tradition of
aving been outstanding in the past.
Fig. 5. Quality of manuscripts published in the worst journal (idealized scenario).

3.2. Clustering

The phenomenon of clustering, a large number journals that are
not top journals being very similar to each other in terms of reputa-
tion, is of more interest (see Figs. 2 and 4). Simply put, the clustering
effect arises from both ambition (scientists wish to publish in pres-
tigious outlets) as well as erroneous judgement of both author and
reviewer: journals in ‘the middle of the pack’ do not have a clear
enough profile to attract a number of submissions comparable to
that of top journals and are thus to a greater extent exposed to ran-
dom fluctuations in quality. However, in certain cases, if by pure
chance one journal gets a number of outstanding submissions, it
can manage to separate from the herd and establish an indepen-
dent profile (or, conversely, lose its special status and become one
among many).

3.3. Variation

It is not uncommon to judge the quality of a paper first by look-
ing at the reputation of the journal it appeared in. In the idealized
scenario, the quality of journal is indeed a very good proxy for the
quality of the paper. In the noisy scenario, however, this relation-
ship fails drastically: while top journals almost exclusively feature
good or outstanding papers, all other journals will feature a surpris-
ing variety of papers; see Figs. 6 and 7 for the distribution of quality
that can be found in the least ranked journal in the idealized and
noisy scenario, respectively. In the idealized scenario, the ‘worst’
journal features a selection of papers that is tightly clustered in the
region of ‘worst’ papers; in the noisy scenario, the mean quality of
papers published there goes up by a lot and starts featuring a tail
– indeed, some of the papers published in the least ranked journal
are actually far above average in quality.

3.4. Empirical illustration of Section 3.1/Section 3.2

Many underlying assumptions in our model (e.g. the ‘intrinsic
quality of a paper/journal’) have a platonic component that makes
an empirical comparison difficult. However, in the case of our first
two observations a rough comparison with empirical patterns is
possible and carried out in Fig. 5, which shows plots of Impact Fac-
tors for all Journals of three subject categories, for which a full series
of data exists (plots on the left show the full population so obtained,
while the plots on the right show the Impact Factor development
gent phenomena in scientific publishing: A simulation exercise.

for 9 journals ranked around the median journal). However, this
comparison remains imperfect, since, as mentioned in Section 1,
Impact Factors are a contested indicator of journal quality.

dx.doi.org/10.1016/j.respol.2016.08.004
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Fig. 6. Quality of manuscripts published in the worst journal (noisy scenario).
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
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Fig. 7. Impact Factors for journals in three subj
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4. Universally emergent phenomena II: rejections and
bottlenecks

4.1. Rejection rate

A very surprising phenomenon is the connection between rejec-
tion rate and quality of the paper (rejection is here understood in
the sense that the paper remains unpublished after three attempted
submissions). In the idealized scenario, we  observe a high rejec-
tion rate for low-quality papers that sharply decreases after some
minimal quality standards are met: the system works, low-quality
papers are filtered out and research reaching a minimal standard
of quality eventually gets published in a journal whose reputation
closely mirrors the quality of the paper. However, much to our sur-
prise, this pattern is not stable at all. Indeed, in the noisy scenario
the clustering effect generates a lot of mediocre journals and the
rejection rate for papers of less than average quality becomes neg-
gent phenomena in scientific publishing: A simulation exercise.

ligible: there are a lot of appropriate journals to submit to and the
chances of either one of them running out of space is small. We
find that the rejection probability is actually increasing as the quality
of paper is increasing until the quality of the paper reaches a very

ect areas (obtained from: Web  of Science).

dx.doi.org/10.1016/j.respol.2016.08.004
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Fig. 9. Paper density and corresponding rejection rates (noisy scenario).

Fig. 10. Where the best 20% of papers get published (idealized scenario).
Fig. 8. Paper density and corresponding rejection rates (idealized scenario).

igh quality at which point it starts to decay (because a ‘bad’ referee
eport would downgrade the paper from ‘stellar and revolutioniz-
ng’ to ‘outstanding and important’ in which case it is still likely to
et accepted).

The NIPS experiment. One could argue that this paints a rather
leak picture of peer review as a way of judging scientific progress,
owever, a recent large-scale experiment had a comparably bleak
utcome. NIPS (Neural Information Processing Systems) is one of
he biggest and most prestigious conferences in Machine Learning
a field in computer science) and contributing to NIPS is compara-
le in prestige to publication in an outstanding journal. Submissions
re divided into two groups and two committees are tasked with
eciding on acceptance/rejections. For NIPS 2014, (Cortes and
awrence, 2015) arranged for 10% of all submissions (a total of 166)
o be reviewed by both committees. The drastic outcome was  that

 paper accepted by one committee had a likelihood of more than
0% of being rejected by the other committee. Given that the over-
ll acceptance quota was 22.5%, a completely randomized decision
ould imply that an accepted paper would have a likelihood of

7.5% of being rejected by the other committee – the outcome is
hus actually much more drastic than predicted by our model.

.2. Journals as bottleneck

It is clear that excellent journals publish excellent papers
because they can afford to be very picky); the converse fails and
ails drastically: excellent papers get published in a wide variety
f outlets or do not get published at all. As scientists’ skills are dis-
ributed as N(0.5, 0.2) and the quality of papers are given by

j = scij(1 + N(0,  0.2)),

e have a good understanding of paper quality (in the sense that
he probability distribution of the quality of papers could be explic-
tly computed and is, up to small errors, essentially Gaussian). In an
deal world, we would find a journal landscape that matches this
istribution: for every paper there is a suitable outlet. However, as
een in examples above, this hardly ever occurs outside the ide-
lized scenario. As a result, papers in, say, the top 20 percent but
utside the top 5 percent face a profound lack of journals and often
ave to settle for lower-ranked journals. Conversely, papers at the

ower end of the quality spectrum face an abundance of journals.
Figs. 10 and 11 show the trend: in the idealized scenario, most of
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
Res. Policy (2016), http://dx.doi.org/10.1016/j.respol.2016.08.004

he best 20% of all papers get published in the best 20% of journals.
he noisy scenario is quite a bit more troubling: the papers still get
ublished in top journals, however, the overall trend decreases the
umber of top journals and many of the papers (roughly ∼40%) do
Fig. 11. Where the best 20% of papers get published (noisy scenario).

not get published at all. This dynamics acts as a bottleneck slowing
down the publication process.

5. Robustness and stability: exploring variations of the
model

The model, which assumes a variety of parameters, is remark-
gent phenomena in scientific publishing: A simulation exercise.

ably robust. Our focus so far has been on simplicity of the model
and there are various natural extensions that could be worth
investigating (e.g., the role of editorial desk-rejection, journals
being able to dynamically adapt their publishing strategy, scientists

dx.doi.org/10.1016/j.respol.2016.08.004
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Fig. 12. Evolution of journals with reduced self-estimation/referee error (left frame) and more conservative updates of journal quality (right frame).
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ndergoing a change in their skill level over time, multi-author
apers, the formation of social networks, etc.). The purpose of this
ection is to analyse some variations of the scenarios described
bove to assess to robustness of our model as well as the depend-
nce of certain results on specific assumptions.

.1. Intensity of randomness

So far, all random errors in the paper are given by 1 + N(0,  0.2) =
(1, 0.2) – the main reason for this unified source of random-
ess is to avoid an unnecessary amount of additional variables that
ould obscure the actual model. Clearly, if the random variables is

eplaced by another one with a smaller variance, then the model
oves towards the idealized scenario. However, that movement

s gradual and not very sensitive to slight changes in the variance.
he left frame of Fig. 12 provides an example of journal reputation
volving when researchers are modest and both self-estimation
nd referee error are very tightly clustered around the true qual-
ty of papers with a multiplicative error behaving as N(1,  0.05).

e observe that the trend towards homogenization of journals
appens at a slower rate but is equally inevitable.

In a similar vein the right frame of Fig. 12 plots a variant of the
oisy scenario with a much more conservative algorithm, when it
omes to the update of journal quality. Specifically, it decreases the
eight of the current issue from 20% to 5%, which leads to a tighter

luster in the middle but leaves our main observation of a noisy
attern intact.

.2. Eight variations

There are three different sources of uncertainty in our basic
odel:
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
Res. Policy (2016), http://dx.doi.org/10.1016/j.respol.2016.08.004

 scientists being unsure about the intrinsic value of their work
(estj = qualj(1 + N(0,  2))),

 scientists being unsure about where to submit their work (ambi-
tion) and
ossible scenarios.

3 referees being unsure about the quality of the submitted work
(refj = qualj(1 + N(0,  2))).

The results hitherto described where obtained under the
assumption of all three sources of randomness being present. In
testing all eight possible combinations of the three factors being
present or absent, we  observe the following scenarios.

The only feature of these results we have not yet encountered is
that of a downard trend in journal quality with only a few journals
surviving: this scenario consists of a drastic change in the journal
landscape where most journals have their reputation tend to zero.
Those with nonzero reputation have essentially nonzero variation
in their reputation and are very different from each other. The main
reason is that Ambition causes authors to submit a lot of papers to
high-tier journals. Which fate occurs to a given journal depends
on whether the journal has a good defense mechanism against
large numbers of low-quality submissions. Curiously, this does not
depend on having good referees! Indeed, the decisive factor is
whether or not self-estimation occurs – if authors are uncertain
about the quality of their work they can retain ambition without
causing a decay within the journal-population. Uncertainty about
the quality of one’s work ensures that journals receive submissions
of mixed quality instead of a bulk of very similar papers.

One of the entries in Table 13 is easily explained: if authors
have perfect understanding of the objective value of their work
(no error in self-estimation) and submit to the appropriate journal
(no ambition), then the model behaves as in the idealized sce-
nario independently whether the referee has perfect or imperfect
understanding. The reason is simply that all journals only receive
submissions that are precisely at their level of reputation and any
errors made by the referee are completely inconsequential because
all submissions are at the same level of intrinsic value. Fig. 13 high-
lights that different types of randomness have different impact on
gent phenomena in scientific publishing: A simulation exercise.

the behavior of the model. In detail:

1 Ambition has the consequence that journals get many submis-
sions that are below their level of reputation, which drives the

dx.doi.org/10.1016/j.respol.2016.08.004
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observed perverse effects in the context of rejection rates and
journals as bottlenecks (Section 4). The phenomenon is less pro-
nounced if scientists evaluate the value of their work with perfect
accuracy, while in the case of self-estimation error journals are
quickly overwhelmed with submissions and more likely to reject
genuinely appropriate papers.

 Self-estimation not only aggravates the effects introduced by
Ambition, but also creates the noisy patterns of journal quality
observed and discussed in Section 3. Hence, even in the absence
of Ambition, errors in self-estimation are sufficient to partially
collapse the idealized scenario.

 As a final and quite curious finding: the presence or absence of Ref
eree-Estimation errors does not seem to have a profound struc-
tural impact, but rather may  intensify or weaken the intensity of
the unexpected outcomes observed in the noisy scenario.

. Conclusion

In this paper we have demonstrated that in a perfect world,
here estimates of scientific quality are always accurate and strate-

ic behavior is absent, peer-review indeed is a viable tool suitable
or objectively clustering academic research in outlets of different
uality. However, we have also shown that even a minimal devia-
ion from the idealized conditions drastically affects the outcomes
f the academic production process. Already tiny misjudgements
rom authors/referees as well as minimal strategic considerations
y authors lead to a clustering of journals and a high variabil-

ty of quality among mediocre journals. Moreover, we  observe a
ighly idiosyncratic development of the probability of rejection
ith respect to quality, where overall rejection rate increases with
Please cite this article in press as: Kapeller, J., Steinerberger, S., Emer
Res. Policy (2016), http://dx.doi.org/10.1016/j.respol.2016.08.004

he quality of manuscripts for a majority of the population of sci-
ntific papers – this is tightly coupled to a mismatch between the
uality of papers being produced and the distribution of the quality
f journals. These results suggest a new dimension to the traditional
 PRESS
ch Policy xxx (2016) xxx–xxx

criticism of practises in academic publishing: even in the absence
of human fallibility, ‘hot’ topics, the pressure of grants and tenure,
underlying phenomena emerge for purely mathematical reasons
and are potentially harmful to the scientific process at large.
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