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Primum simulare deinde philosophari.
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Fnd of the peer review show? mowe - Reviewing Peer Review
Science.
PEER REVIEW, IN WHICH EXPERTS IN THE FIELD SCRUTINIZE AND CRITIQUE
Katrina L. Kelner is scientific results prior to publication, is fundamental to scientific progress,
Deputy Editor for life and the achievements of science in the last century are an endorsement of
sciences at Science. its value. Peer review influences more than just science. The Intergovern-
mental Panel on Climate Change and other similar advisory groups base
their judgments on peer-reviewed literature, and this is part of their suc-
cess. Many legal decisions and regulations also depend on peer-reviewed
science. Thus, thorough, expert review of research results—without com-
pensation—is an obligation that scientists shoulder for both science and
the general public.

Several recent high profile cases have raised questions about the effectiveness of peer review *
ensuring the quality of published research. Mark Henderson investigates

Retraction Watch

Retraction count grows to 35 for scientist who faked emails to do
his own peer review
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Uncovering misconduct " Scientife Artices

Cases of scientific

1gdoing seem o be rising. But should researchers blow the whistle?

BY VIRGINIA CEWIN supervisor, alerted the US National Cancer by the blog Retraction Watch. Last year also o
saw i3 the US Office of 4

[ iostatisticians Keith Baggerly and Kevin _editorsof the journal publishing Pottis work.  Research Integrity (ORI) in Roclills, bary-
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Research questions

 Is a “random walk” the worst case scenario of peer review?

v’ |Is quality of peer review sensitive to scientist behaviour
during the process?

v Can even only “soft” selfish, rational strategies of reviewers
have serious implications for the quality of publications?

[ Is there a trade-off between quality and efficiency of peer
review?

(J What are the implications of open peer review if scientists are
“rational” players?
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The basic model

1 A population of N agents (authors & referees)
1 Resources, productivity and quality

 Evaluation process: intrinsic vs. perceived quality

1 Publish or perish

Parameters | Deseription 1 EL].th‘
_ Numbrl of agents

Tab. 1. Simulation parameters.
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Building on the “Peer Review Model", this ABM looks at the effect of multiple
reviewers and their behavior on the quality and efficiency of peer review. It medels a
community of scientists who alternatively act as “author” or “reviewer” at each tum.
Authors' task is to submit an article and have it published, while each reviewer
evaluates one submitted article. In the “stochastic” version reviewers over or
underestimate the quality of a paper according to a fixed probability value. In the
“strategic” scenario reviewers' bias is conditioned on the outcome of their last
submitted paper while acting as authors, independently from the identity of the
rejecting reviewer. Reviewers assigned to each paper can be from 1 te 3. Resources
are needed both to submit and review an article. Each scientist has a variable set of
resources. which are initially homogeneously distributed. At each tick the agents are
endowed with a fixed amount of resources. equal for all Plus. they cumulate
resources according to their publication score. The quality of auther submissions
depends on scientist's resources. The chance of being published is determined by the
average evaluation score assigned by reviewers. Only a fixed number of submissions
are published at each tum. If not published, authors lose all the resources invested for
submitting. Successful publication multiplies auther rescurces for a mutiplier value
When selected as reviewers, scientists invest a given amount of rescurces for

CECS

https://www.openabm.org/model/4718/version/1/view
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Scenarios

No reciprocity”: random probability of behaving unreliably when selected
as referees

“Indirect reciprocity”: past publication success as authors determines
higher reliability next turn as referee

“Fairness”: past pertinent judgement by referees on previous author
submission determines higher reliability next turn as referee

Flaminio Squazzoni and Claudio Gandelli (2013)

Opening the Black-Box of Peer Review: An Agent-Based Model of Scientist Behaviour

westigates the impact of referee behaviour on the quality and efficiency of peer r
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Scenario Evaluationbias | Resourceloss | Reviewing
EXpenses

75% of published submissions
No reciprocity 14.10 5.69 23.47
Indirect reciprocity 12.58 6.51 44.16
Fairness 13.14 7.48 40.61

50% of published submissions
No reciprocity 26.32 15.65 30.32
Indirect reciprocity 25.32 12.64 39.88
Fairness 15.68 8.60 38.68

23% of published submissions
No reciprocity 28.00 15.01 2047
Indirect reciprocity 43.12 16.92 33.39
Fairness 19.52 8.32 38.29

Tab. 2. The impact of referee behaviour on the quality and efficiency of peer review in
various selective environments (values expressed as percentage).
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No reciprocity
e=ms|ndirect reciprocity

Fairness
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Scenarios Manipulations
v’ Fair reviewers (altruistic) v' 1, 2 and 3 reviewers
v' Random (selfish) v’ Different probability of

v’ Strategic reviewers (indirect unreliability
reciprocity)

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

Degree of unreliability of | Number of reviewers

reviewers 1 2 ¥
0.00 (fair scenario) 5.59 1 9.87 13.41
0.25 (random scenario) 15.26 12.97 14.86
0.33 (random scenario) 20.95 12.78 13.80
0.50 (random scenario) 28.97 15.92 12.92
Strategic scenario 43.32 35.20 25.74
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sk | reviewer === 2 reviewers — =@ 3 reviewers

Reviewing expenses (%)

random strategic

Scenarios
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Transparency implications

Parameter

Number of agents
Number of reviewers per author

Evaluation bias Initial scientist resources
Fixed productivity gain

. Number of reviewers o
Scenario Number of accepted publications

1 2 Publication productivity multiplier

random 27,98 14,98 Evaluation bias by default
reliable 5,05 9,39 Author investment for publication

. Reviewing expenses of unreliable reviewers
strategic 62,01 49,05 Underrating by unreliable reviewers

unreliable 50,37 29,76 Overrating by unreliable reviewers
36.35 25 80 Velocity of best quality approximation
’ ’

Evaluation bias
Reviewing expenses

Number of reviewers
1 2 3
random 29,49 50,30 81,30
reliable 35,26 92,77 144,12
strategic 23,10 46,85 70,55
unreliable 23,08 45,21 69,93
27,73 58,78 91,48

Scenario

Direct reciprocity Indirect reciprocity Random
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Key findings

Peer review outcomes are strongly sensitive to scientist behavior
The “luck of the reviewer draw” is not the worst case scenario

Even minimal strategic behavior by reviewers might have significant
implications on the quality of publications

Open, transparent peer review might nurture excessive animal spirits

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