
BACKGROUND
The Language System

HYPOTHESES

•Hypothesis 2b: Logical Circuitry is non-linguistic and Distinct from 
both MD & Language.
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to Arithmetic & Physics

Main Question: 
Are Deduction and Induction 
Dissociable in the Brain?
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RESULTS

METHODS

The Language of Thought is not Language: Evidence from Formal Induction
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DISCUSSION

Logical Reasoning is Neurally 
Distinct from Linguistic Processing

i)  Inductive and Deductive 
Logical Reasoning do not 
rely on linguistic 
representations.

ii) Instead, inductive 
reasoning recruits the 
domain-general network for 
cognitive demand—the 
Multiple Demand network. 

iii) Furthermore, deductive 
reasoning recruits a 
distinct set of functional 
regions housed in the inferior 
frontal and middle frontal gyri.

iv) The format of reasoning 
representations (i.e. LOT) 
remains an important open 
question, however,  the 
LOT ≠ Language.
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Research Questions: 
1.What is the format of logical reasoning and abstract thought?
2.Do they use fundamentally linguistic representations?
3.Where are they processed in the human brain?
4.Is there a single universal symbolic ‘language of thought’ (LOT) 
in which all logical reasoning is performed?

5.What is the relationship between LOT and Natural Language (NL)?
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Sentences > Nonwords
Language

Spatial Working Memory

Induction

Deduction

Spatial Correlations Between Task Representations
Neurally Dissociable from the MD activations
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*Mental Representations

•Hypothesis 2a: Logical Reasoning is non-linguistic and accom-
plished by the Multiple Demand (MD) System.

•Hypothesis 1: Linguistic format used for Logical Reasoning and the 
Language System is responsible for representing and executing LOT.

Global Aphasic Rule DescriptionGlobal Aphasic MRI

LOTH Strong Form

LOTH Moderate Form

LOTH Weak Form

LOT = NL
MR*

LOT has analogies to NL

Falsified by these data

Not addressed 
by these data

Trivial

Language of Thought Hypothesis (LOTH) Variants

LOT NL

Linguistic

Non-linguistic

Hard (8 items) > Easy (4 items)

Pre ‘Got It’ > Post ‘Got It’

Modus Tollens > Modus Ponens

Induction

Deduction

Pre ‘Got It’ > Post ‘Got It’

Modus Tollens > Modus Ponens

*see Methods
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