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“In biology, it is the long-standing practice to append the name of 
the first describer to the name of a species, a custom which greatly 
agitated Darwin since, as he saw it, this put “a premium on hasty 
and careless work” as the “species mongers” among naturalists try 

to achieve an easy immortality by “miserably describing a species in 
two or three lines.”

(Merton, 1957, p. 644)



“Scientific research can be a cutthroat 
business, with undue pressure to publish 

quickly, first, and frequently. The resulting 
race to publish ahead of competitors is 

intense and to the detriment of the scientific 
endeavor...we are formalizing a policy 

whereby manuscripts that confirm or extend 
a recently published study (“scooped” 

manuscripts, also referred to as 
complementary) are eligible for consideration 

at PLOS Biology.” 

(The PLOS Biology Staff Editors, 2018)



Registered Report: 
Competition for novelty in an 
information-sampling game.

Royal Society Open Science 
(Stage 2 Review). 



Experimental Design
Confirmatory Hypotheses

Criteria for Evaluating Evidence for/against Hypotheses
Inclusion / Exclusion Criteria 

Theoretical Model
Statistical Models

Pilot Study + Quality Checks
Data-Collection Stopping Rules

Power Analysis





Small EffectMedium EffectLarge Effect



260 students from Arizona State University (130 M / 130 F). 

85 – 99% Statistical Power to detect effects. 

Participants fully informed of payoff structure and told that their earnings depend 
on their performance.

Tile-sequences deterministic. 
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Experiment lasts 20 minutes. 

Players can reveal 1 tile every 1 second.

+1 for correct guesses.
-1 for incorrect guesses. 
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Experiment lasts as long as it takes players to complete 
the same grids as their opponent.

Players can reveal 1 tile every 1 second.

+1 for correct guesses.
-1 for incorrect guesses. 
0 points when scooped. 











Hypothesis 1: 
Competition will cause players to guess with less 

information and be less accurate



β = -3.70

95% HPDI: (-5.03, -2.39)
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β = -0.07

95% HPDI: (-0.11, -0.03)



What if players can potentially improve research 
efficiency by increasing effort?
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Hypothesis 2: 
When players can potentially increase research efficiency 

by adjusting effort (i.e. arithmetic-problem solving 
speed), competition will cause players to increase effort.



Hypothesis 2: 
When players can potentially increase research efficiency 

by adjusting effort (i.e. arithmetic-problem solving 
speed), competition will cause players to increase effort.

Hypothesis 3:
Competition x Effort Interaction: competition will have 
smaller effects on tiles revealed in the Effort conditions 

compared to the No-Effort conditions.



β = -0.02

95% HPDI: (-0.40, 0.35)



Model Comparison: Arithmetic Problems

Bayes Factors: Comp vs. No Comp

BIC Max N (20098 Observations) BF01 = 142
BIC Min N (130 Observations) BF01 = 11



NE Comp. β = -3.70

95% HPDI: (-5.03, -2.39)

E Comp β = -3.11

95% HPDI: (-4.47, -1.86)

Comp X E Interaction β = 0.60

95% HPDI: (-1.23, 2.54)



NE Comp. β = -0.07

95% HPDI: (-0.11, -0.03)

E Comp β = -0.07

95% HPDI: (-0.11, -0.02)

Comp X E Interaction β = 0.01

95% HPDI: (-0.07, 0.10)



Model Comparison: Tiles Revealed

Bayes Factors: Interaction vs. No Interaction

BIC Max N (14073 Observations) BF01 = 119
BIC Min N (260 Observations) BF01 = 16



Model Comparison: Accuracy

Bayes Factors: Interaction vs. No Interaction

BIC Max N (14073 Observations) BF01 = 119
BIC Min N (260 Observations) BF01 = 16



Takeaways:

Competition for novel results causes players to make 
guesses using less information and have reduced 

accuracy. 

When players can potentially beat competitors by 
increasing effort, players do not increase effort but still 

reduce sample size*. 



Small EffectMedium EffectLarge Effect



Tiles revealed as a function of effect size



Accuracy as a function of effect size



Sensitivity Checks



Limitations

o Lacks multi-sided strategic interaction.

o Effort null-effect generalizable?

o Models science as gathering 
information on independent, well-

defined problems.





Affordances and Inferences

o Proof of concept that rewarding 
novelty can incentivize people to 

acquire less information on research 
problems.

o Simple paradigm that can be used to 
test Metascientific hypotheses.



“Interventions to change the current system should not be 
accepted without proper scrutiny, even when they are 

reasonable and well intended.”
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Time: 20 minutes

Points: +1, -1

Tiles: 1 second

Time: As long as necessary

Points: +1, -1 
(if not scooped)
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Expected Tiles Revealed: Competition



BIC Approximation: Bayes Factors (Wagenmakers, 2007)



Models used for Bayes Factors



Models used for Bayes Factors



Models used for Bayes Factors



Bayesian Models used in RR



Bayesian Models used in RR



Bayesian Models used in RR



Priors for Bayesian Models used in RR



ROPES for Bayesian Models used in RR



Reward



WAIC: Reward Model Comparison 



Time to reveal 1 tile



WAIC: Time 1 Tile Model Comparison 







Expected Tiles Revealed: No Competition



Experiment

Simulation



Experiment

Simulation

Optimal: 100% Optimal: 82% Optimal: 75%



80% confident Bayesian 
compared to competition 

data 

Experiment

Simulation



Tiles revealed by 85% Bayesian 
across effect sizes



Experiment

Simulation



Experiment

Simulation
85% Bayesian compared to 

experimental data 



Expected Tiles Revealed



Payoff to Simulated Bayesian



Payoff to Simulated Bayesian
(All Effects)



Payoff to Simulated Bayesian 
in Competition



Payoff to Simulated Bayesian 
in Competition



Why payoff jumps around 75%



No ESS w/ Fixed Strategies



No ESS w/ Fixed Strategies



Mixed Strategy ESS
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