
Spontaneous cooperation in social dilemmas
• Theoretical proposition by Rand et alH L N

Weneral spontaneous tendency to cooperate
<ffortful deliberation required for defection

• <mpirical tests so far mainly based on Kmanipu6
lation ofU response times with mixed results kS0

• Os response times may reflect influences of
different processesS growing trend to test
hypothesis using other process measures kS7

Assessing cognitive conflict in the public goods game:
A mouse-tracking analysis
Pascal JH KieslichS University of MannheimS Wermany

Individual differences
• Spontaneous cooperation effect found

for some individuals while there is no
effect for others N

• Recent findingL individual differences
related to basic personality traits 7SC

• <ffect should be stronger for dispositional
cooperators as measured through the
Honesty-Humility KHHU personality trait
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Fig. 2. Overage mouse trajectories per response separately for groups of participants with different contribution levelsH
Trajectories were remapped to the left and time6normalizedH 9ontribution level is percent of total money contributedH

Repeated binary public goods game
• Participants randomly assigned to groups of 7
• They play N& rounds of public goods game
• In each roundS they decide whether to

contribute vsH keep a randomly drawn
monetary amount Kno feedback providedU

• Oll contributed amounts are doubled and
distributed equally among group members

• Implemented in OpenSesame with Psynteract F

• Nkk participantsS average total payout 7HCF €

Mouse-tracking
• 9lick on start button to display amount
• %ecisionL click on contribute vsH keep button

Korder counterbalanced between participantsU
• Mouse movements recorded every N& ms in

OpenSesame using Mousetrap and analyzed
using the mousetrap R package ö

• 9onflict assessed via trajectory curvature using
themaximum absolute deviation KMO%U from
idealized path Kstraight lineU KcfH =igH NU

9ontribute Keep

–& 9t

Response dynamics
• Onalysis of response dynamics viamouse-

tracking allows assessing tentative commitment
to choice options during decision process –

• =rom thisS measures for cognitive conflict
during decision process can be derived 7

• If cooperation is spontaneous tendencyS there
should be less conflict KiHeH less curved mouse
trajectoriesU for cooperation than defection

Fig. 1.Mouse6tracking example trialH Movement
starts in bottom center of screenH 9alculation of
maximum absolute deviation KMO%U illustratedH

Fig. 3.Mean MO% per response predicted with Honesty6HumilityH
Linear regression line including B–4 confidence band is displayedH

General analysis procedure
• Linear6mixed model predicting trial level MO%

allowing for a random intercept per participant
• 9omparable results for aggregate data and

other measures for trajectory curvature

Analysis I
• PredictorsL response Kp 5 H&&NU S contribution

level Kp / HBöU and interaction Kp 5 H&&NU
• Higher MO% for keep than for contribute trials
• Interaction with contribution level KcfH =igH kU

Analysis II
• PredictorsL response Kp / H&0U, HH Kassessed be6

fore gameU Kp / HFkU and interaction Kp / H&&–U
• With increasing HHS MO% increases in keep

and decreases in contribute trials KcfH =igH 0U

Summary
• %evelopment of binary public goods game with

mouse6tracking allows assessing conflict
associated with cooperation vsH defection

• On average more conflict when defecting
• HoweverS this varies considerably between

participants and can be predicted with
situational and dispositional cooperativeness

Relation to previous research
• <xtends previous mouse6tracking study 7 from

dyadic to group social dilemmas leading to
comparable results with simplified paradigm
Kmore suitable for mouse6trackingU

• 9ontributes to ongoing debate about sponta6
neous cooperation emphasizing need to inves6
tigate and explain interindividual differences

Analytical challenges
• Several participants always choose contribute

Kor keepUH If they are excludedS mean difference
between contribute and keep no longer signifi6
cant but individual difference findings replicate

• %istribution of raw MO% values is skewedS
alternative analysis procedure with MO% type
classification leads to comparable results
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