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Hypothesis

© Central individuals will be more successful
initiators

® Incorporating temperament traits will
increase success rate of non-central
initiators
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Decision-making events

@ Follow an initiator
@ Cancel a movement

Three decision-making events @ @
@ Initiate a movement
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Decision Rates

Default cancellation rate
Default following rate --------

0.015 , , | |

0.010

0.005

-
-
Prds
-
-
-
=

0 2 4 6 8 10
Departed individuals

0.000



Background
[e]e] lelelele]e]

Temperament Traits: Overview

v

Temperament is a set of repeatable differences in behavior
across several traits

» AKA Personality
Most commonly student trait is bold/shy
As many as 14 traits in primate behavior alone [1]
Some determined by intrinsic state, others by life history

v

v
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Temperament Traits: Behavior

Navigate

Initiate
BoId<FoIIow
Cancel

Explore

Initiate
Active -< Follow Social
Cancel

Escape

Initiate
Fearful < Follow
Cancel



Background
[ee]e]e] Telele]

Temperament Traits: Effects of Position
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Mean Resultant Vector
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Numerical Implementation

» Group sizes from 20-50 individuals

v

50 spatial distributions
Success simulations (Hypothesis 1)
» 2,000 initiations per individual
Temperament trait simulations (Hypothesis 2)
» N x 4,000 initiations
» Group behavior randomly chosen for each initiation
Both topological and metric distances used

All individuals must participate for success

v

v

v
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Results: Success Probabilities
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Results: Success Probability Correlations

Type N=20 N=30 N=40 N=50

Metric 0916 0918 0.925 0.924
Topological 0.934 0.942 0.949 0.950

Success vs. mimicking neighbor count
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Results: Success Probabilities

>

Number of individuals that consider an individual a
nearest neighbor (i.e. mimicking neighbors)
» More mimicking neighbors — More successful

» Central individuals as much as 40%
» Periphery individuals as low as 10%
» Dependent on distance measure

v

Topological distance had more connections for N = 20, 30
Metric distance had more connections for N = 50

v
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Results: Temperament Trait for Navigate
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Results: Temperament Trait for Explore
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Results: Temperament Traits for Escape
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Results: Temperament Trait Success Rate

Success Percentage
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Discussion

» Significance of position
» Central individuals were more successful
» Peripheral individuals rarely succeeded at all
» Factors contributing to success
» Mimicking neighbors
» Temperament traits help, but can’t overcome few mimicking
neighbors

» Requirement for all individuals to participate is too
restrictive
» Exploration consists of a few individuals
» Escaping individuals rarely cancel
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Collective-Decision Making Model

» Modeled after observations of
White-faced Capuchin
Monkeys [3, 2]

» Confirmed in sheep groups of
2—-8 members [4]

» No movement

Image available at http://a-z-animals.com/animals/white-faced-capuchin/pictures/1895/
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Calculating Initiation Events

» All individuals can initiate movement
Tj (1)

» T; calculated from observation
> Initiation times drawn from: K /7;



Supplemental
Oe0000

Calculating Following Events

Group size

Individuals already departed

af and Sy calculated from observation
Following times drawn from: 1 /7;

vV v.vyYy
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Calculating Cancelling Events

Q¢

T+(r /y)e

C, = k (3)

» Individuals already departed j
> ¢, v and e calculated from observation
» Cancellation times drawn from: C;,
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Results: Temperament Trait Success Rate

Behavior Distance N=20 N=30 N=40 N=50

Naviate Metric 0.727 0.700 0.673 0.675
g Topological 0.789 0.750 0.705 0.662
Metric 0.554 0.593 0.621 0.630
Explore .
Topological 0.529 0.486 0.476 0.474
Metric 0.513 0.518 0.532 0.529
Escape

Topological 0.439 0.396 0.386 0.378



Results: Temperament Trait Success Rate

| Behavior Distance N =20 N = 30
Navigate Metric . 0.727 +£0.038 0.700 + 0.056
Topological 0.789 +0.053 0.750 + 0.052

Explore Metric . 0.554 +0.087 0.593 +0.078
Topological 0.529 +0.108 0.486 + 0.075

Escape Metric ' 0.513+0.058 0.518 +0.054
Topological 0.439 +£0.049 0.396 + 0.049
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Results: Temperament Trait Success Rate

| Behavior Distance N = 40 N = 50
Navigate Metric . 0.673+0.068 0.675+0.073
Topological 0.705+0.058 0.662 + 0.059

Explore Metric . 0.621 +£0.057 0.630 4+ 0.049
Topological 0.476 +0.073 0.474 + 0.068

Escape Metric ' 0.532 £0.033 0.529 +0.036
Topological 0.386 +0.036 0.378 +0.034
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