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A tale of three stories
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Human performance on NL 
inference tasks
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Entailment tasks
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Does context play a role then?
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Do NL models display similar ambiguity?

● softmax, cross-entropy heads naturally provide a 
distribution, and not a point estimate

● Perhaps then human judgment mimics these heads?
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NO
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Well then?

● How humans infer – not straightforward

● Making NL models infer like humans – not straightforward

Something more that we’re missing? 
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Understanding the 
human brain
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Understanding the human brain
Broad functions
● Vision

● Audio

● Motor control and dexterity

● Emotions

● Language
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Understanding the human brain
Early 90s

Slide adapted from Nancy Kanwisher’s course on The Human Brain (9.17, 2019)
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Understanding the human brain
Broad functions
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● Motor control and dexterity

● Emotions

● Language

Faces

Color

Places

Words/letters

Bodies

Motion

Shape

16



Understanding the human brain
Broad functions
● Vision

● Audio

● Motor control and dexterity

● Emotions

● Language

● Responds to both comprehension and 

production

● Across modalities (speech, written, ASL)

● Responds to typologically diverse 

languages

● Causally important for language
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Understanding the human brain
Broad functions
● Vision

● Audio

● Motor control and dexterity

● Emotions

● Language

● Multiple Demand system Broadly recruited in math, logic, 
reasoning, learning like tasks
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Understanding the human brain
Current understanding

Slide adapted from Nancy Kanwisher’s course on The Human Brain (9.17, 2019) 20
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Computer programs 
and the human brain
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Where to look?
Broad functions
● Vision

● Audio

● Motor control and dexterity

● Emotions

● Language

● Multiple Demand system
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Understanding code?



Broad functions
● Vision

● Audio

● Motor control and dexterity

● Emotions

● Language

● Multiple Demand system

1. Vision system activated

Understanding code
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1. Vision system activated

2. Recognize characters, tokens 

to form statements and blocks.
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1. Vision system activated

2. Recognize characters, tokens 

to form statements and blocks.
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calculate output.

Code simulation
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Broad functions
● Vision

● Audio
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● Multiple Demand system

1. Vision system activated

2. Recognize characters, tokens 

to form statements and blocks.

3. Understand what the code does

4. Mentally trace it/debug it and 

calculate output.

Code reading
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Where to look?



Broad functions
● Vision

● Audio

● Motor control and dexterity

● Emotions

● Language

● Multiple Demand system
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Where to look?



Disambiguate reading and simulation

big_num, small_num = 64, 16

if big_num % small_num == 0:
print(1)

else:
print(0)

filename = "alphabet.java"
modified = filename.split(".")

print(modified[-1])

You are given two numbers 64 and 16. If 
the remainder when the first number is 
divided by the second number is 0, you 
perform one good deed. Otherwise, you 
perform no good deeds. How many good 
deeds will you perform?

A file is named "alphabet.java". You 
split the name at the dot character. 
What is the last part of the resulting
split?
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MD system Language 
system
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Strong, 
generalizable 
responses to 

code

Moderate, 
task/language 
dependent (?) 
responses to 

code

1. Vision system activated

2. Recognize characters, tokens 

to form statements and blocks.

3. Understand what the code does

4. Mentally trace it/debug it and 

calculate output.

Understanding code



So..

Modeling the distinction between MD and language system 
may be worth exploring in computational models

What’s the human baseline in NL tasks? Are we as good as 
we want our models to be? Worth exploring, and perhaps 
NS systems may help model that uncertainty.
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Programming language

Teaching machines to read code 42


