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BACKGROUND
The Language Network

HYPOTHESES

• Hypothesis 2A: Domain-general Reasoning is Monolithic in MD
• Hypothesis 2B: Logical Circuitry is Distinct from (or within) MD

Hypothetical Deductive fROIs Network

The Multiple Demand Network

• Hypothesis 3A: Induction & Deduction use Shared Resources
• Hypothesis 3B: Induction & Deduction are Neurally Separable 

Multiple
Demand
System

Deductive
fROIs

Language
Network

Language Network responses

Multiple Demand Network responses

Deductive-load fROIs’ responses

Spatial Correlations Between Task Representations
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Neurally Dissociable from the MD activations

Logic fROIs

Logic fROIs’ non-responsiveness
to Arithmetic & Physics

breakdown

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

• Hypothesis 1: Linguistic format used for Logical Reasoning
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Julian et al., 2012
web.mit.edu/bcs/nklab/GSS.shtml spm_ss: evlab.mit.edu/resources
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RESULTS

METHODS

Deduction and Induction Dissociate in the Human Brain
Hope Kean, Alexander Fung, Josh Rule, Steve Piantadosi, Josh Tenenbaum, & Ev Fedorenko

Contact: hopekean@mit.edu

DISCUSSION

Deductive and inductive reasoning 
are dissociable in the human brain: 

i)  Inductive reasoning 
recruits the domain-general 
network for abstract 
reasoning—the Multiple 
Demand network 

*although it shows a 
distinct fine-grained 
pattern within this 
network relative to a 
demanding working 
memory task.

ii) Deductive reasoning 
recruits a distinct set of 
brain areas that respond 
only weakly during inductive 
reasoning. 

iii) The format of reasoning 
representations remains an 
important open question, 
however,  logical reasoning 
does not rely on linguistic 
representations.
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ROI #1 MFG

ROI #2 IFG

Next, we plan to test the replicability of the 
selective deductive fROIs, and to examine 
potentially induction-specific brain areas.
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Theoretical Reasoning Ontology

High-level
Neural Systems
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Research Questions: 
What is the format of logical reasoning and abstract thought?

Do we use linguistic representations for logical reasoning?
Or is there a single universal symbolic ‘language of thought (LOT)’ 

in which all logical reasoning is performed?
Or are Deduction and Induction (specific types of logical reasoning) 

dissociable in the Human Brain?
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