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Reviewing Peer Review

PEER REVIEW, IN WHICH EXPERTS IN THE FIELD SCRUTINIZE AND CRITIQUE
scientific results prior to puhllLdll()]l is fundamental to scientific progress,
and the achievements of science in the last century are an endorsement of
its value. Peer review influences more than ju: . The Intergovern-
mental Panel on Climate Change and other similar advisory groups base
ir judgments on peer-reviewed literature, and this is part of thei
Many legal dec and regulations also depend on peer- re\Jeued
thorough, expert review of research results—without com-
an obligation that scientists shoulder for both science and

Retraction Watch

Retraction count grows to 35 for scientist who faked emails to do
his own peer review
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O A population of N agents (authors & referees)
O Resources, productivity and quality

O Publish or perish

O Selection
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on the quality and efficiency o = f reciprocity 1 ensuring cooperation between all involved
to evalua A » arties. ‘elled peer review as a process b asymmaetries anc @ ion bias. We buiit various simulation scenarios in which we tested different inters
of reviewing effort distri sted diffe tions and suthor and refere viour, We found that recipr anot always have per se a positive effect on the guality of peer review, as it may tend to increase evaluaton bia
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P E Scenarios and parameters

v’ Fair, random, vs. strategic referees
Table 1: The Simulation Parameters

v" Degree of unreliability

v Bias excursion Initial scientist resources
pbroductivity gain
Number of accepted publications
v’ 1, 2, and 3 referees ber of accepted publications _
Publication productivity multiplier
Unreliability probability

Number of reviewers per author
Evaluation bias by default

Author investment for publication
Reviewing expenses of unreliable
reviewers

Underrating by unreliable
reviewers

Overrating by unreliable reviewers
Velocity of best quality
approximation
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P E Results

d Pure randomness is not the worst case: when referee reliability depended on
previous success/failure of scientists as authors, evaluation bias was 43.32 with

one referee, 35.20 with two and 25.74 with three

Table 2: The impact of the degree of unreliability of reviewers and multiple reviewers on the evaluation
bias of peer review with multiple reviewers (values in percentage, averaged over 3,000 simulation runs, 7
=200).

Number of reviewers
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Figure I: Evaluation bias with different reviewer behavior (% values, averaged over 3,000 simulation
runs, t = 200).

e | reviewer === 2 reviewers — =3 reyviewers

Evaluation bias (%)

random strategic

Scenarios
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P E Trade-off

Table 3: The impact of the degree of unreliability of reviewers and multiple reviewers on the reviewing
alues in percentage, averaged over 3,000 simulation runs, 7 = )

(fair scenario)
0.25 (random scenario)
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P E Conclusions

The “luck of the reviewer draw” is not the worst case scenario

(N

Even minimal strategic behavior by reviewers might have significant implications for the quality
of publications (e.g., Thurner and Hanel 2011)

U

The quality of peer review comes at a serious cost, i.e., a resource drain from researching to
reviewing, which could even achieve abnormal, unsustainable levels

The higher the bias, the more equal is the resource allocation (Squazzoni and Gandelli 2012)
Next developments
Mapping reviewer behavior (strategy detection)
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Problems on tracing strategic behavior (across journals?)
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