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Publish and/or Generate and
conduct next experiment specify hypothesis
Publication bias Failure to control for bias

Design study
Low statistical power

Interpret results
P-hacking

Analyse data and Conduct study and
test hypothesis collect data
P-hacking Poor quality control

Munafo, M. R. et al. (2017). A manifesto for reproducible science. Nature human behaviour.
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Cognitive Science

Philosophy

Psychology Linguistics

Artificial
Intelligence

Anthropology
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Non-overlapping magisteria?
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“ Olivia Guest is on the job market! | OAifia 'keot
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Why we need computational modelling: even if
everybody agrees what the area of a circle is defined as
there are apparently people unwilling to execute the
formal model itself and not only that but the results are
counterintuitive. &

Areca = 7(18/2)% = 254 in® Area = 27(12/2)? = 226 in®

An 18-inch pizza has more pizza than two 12-inch pizzas, and people are losi...
Math is important, people!
& mashable.com

7:47 AM - Oct 21, 2019 - Twitter Web App
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Specification

Two 12” pizzas One 18” pizza

Area = 2 x 76% = 226 in® Area = 7192 = 254 in®
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Implementation

import numpy as np
import math

def food(ds):

return (math.pi * (ds/2)*x2).sum()
two_pizzas = np.array([12, 12])
one_pizza = np.array([18])

print (food(two_pizzas) > food(one_pizza))

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin

®



Specification

N

¢ =) R (1)

=1

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin %



Specification
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data
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framework
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ACT-R, connectionism,

Eramewe ks
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RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin



Eramewe ik

ACT-R, connectionism,
Soar, working memory.

Theory

Specification

Implementation

Hypothesis

(
(
(
(
(

Data

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin



Framework

prospect theory, Rescorla-
Wagner, SUSTAIN.

Specification

Implementation

Hypothesis

Data

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin



Framework

Theory

S f - t mathematics, natural
= pe@l ication language, TLA+, Z.

Implementation

Hypothesis

Data

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin



Framework

Theory

AL

Specification

m lem nt-ti n models written in code,
p ementato e.g., C, Python, R.

Hypothesis

Data

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin



Framework

Theory

Specification

Implementation

Group A will be faster

Hypothesis -

than group B.

Y N YN Y Y

Data

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin ¢



Framework

Theory

Specification

Implementation

Hypothesis

Y N Y Y Y

ANOVA, linear regression,
MVPA, SEM, t-test.

Data -

RIOT Science Club 2020 | Olivia Guest & Andrea E. Martin | @o_guest & @andrea_e_martin &



Non-overlapping magisteria?
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‘1 i xdx = —Cos x + C




Radically recentre modelling
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Radically recentre modelling
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Radmally recentre modellmg

MAKE'A COMP MODELIPLZ

imgfiip.com
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Thank you!

MAKE'A COMP MODELIPLZ
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