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What is everybody doing? Prediction, 

categorization, and monitoring in the 

prefrontal cortex.

ERC 2014: HUMO Project

Aldo Genovesio



HUMO

Machiavelli intelligent hypothesis

Nicholas Humphrey's "The Social Function of Intellect" (1976)

Machiavellian Intelligence (Byrne and Whiten 1988)
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Mirror neurons
Sharing the representation of action
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Mammals Innovation

165 million of  years ago

Neocortex
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Primates Innovation

55 million of  

years ago

Frontal Pole
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Frontal Pole Connectivity
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Monitoring of goal achievement in the Frontal 

Pole cortex
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H-M paradigm
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H-M paradigm
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Multi-array recordings, array in premotor cortex
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Preliminary data with H-M paradigm in Premotor 

cortex
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Only one study

Evaluating self-generated decisions
in frontal pole cortex of monkeys. 

Why do we study the frontal pole cortex in Monkeys?

Why do we study social behavior in Monkeys?

Why should be my lab to address this question?
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Several years to answer many questions

Frontal Pole 

• Does it monitor the choices of other agents?

• Does it represent the confidence with which a goal is accomplished?

• Is it involved in learning from single events (object-in-scene learning task)?

• Does it have a function in observation learning?

Dorsolateral Prefrontal cortex

• Does it predict what the others will do next?

• Does it predict the behaviour of others based on their category (cooperative and

• uncoperative agents)

• Does it mantein in memory the previous choices of others?

• Does it distinguish self from others?

• Does it track the history of who acted before?

• Does it show a neural bias in the condition of free choice?

Orbitofrontal

• Does it monitor the past action of other agents and the outcome?
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People in the Department of Physiology

Paul Verschure

Alexandra 

Battaglia-Mayer
Roberto Caminiti

Stefano Ferraina

Robotic

Paolo Mazzone

Neurosurgery

Collaborators

Faculty

The Lab

Giovanni Pezzullo

Modelling
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Additional Slides

Frontal Pole and

Autism

Frontal Pole and 

Theory of Mind

Object-in-place task

Oxytocin
Spatial and Object tasks

Social group size and

Frontal Pole

Observation learning

Insula, TPO, orbitofrontal
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Time table

Months Month 

1-18

Month 

19-36

Month 

37-54

Month 

55-60

Total 

(M1-60)

TRAINING A-B

RECORDING A-B A

DATA ANALYISIS A A1-B A-B A A

PUBLICATION A A-B A-B

A (Monkeys 1,2,3); NMTG task

B (Monkeys 3, 4):  Object-in-place scene learning task
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Preliminary data on H-M paradigm in premotor 

cortex
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Social group dimensions affects Frontal pole
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Theory of mind and Frontal pole
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Patients with area 10 lesions have theory of mind 

deficits
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Mentalizing
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Autism and Frontal Pole
Sharing the representation of action
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Area 10 minicolums in autism
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Autism and frontal pole
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Autism and abnormal development of area 10
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Change in functional connectivity in Schizofrenia
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Object-in-place scene learning task

One trial learning is compromised

by lesions of the Frontal Pole

The monitoring activity could

be usefull for learning based on

single events.
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Object NMTG
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Spatial NMTG
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Insula shows social functions

Stimulation evokats lips smaking

behavior only under condition

of human eye contact.
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TPO is sensitive to gaze direction
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Orbitofrontal cortex
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Dorsolateral prefrontal cortex

Can neurons that encode previous and future goals be 

agent-specific?(
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Oxytocin
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Observation learning is possible in H-M
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Oxtocin increases prosocial behaviour
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Oxytocin inhalation 

Inhalation of oxytocin increeases its concentration in the cerebrospinal fluid
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Monkeys represents others’ knowledge
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Attribution of perceptions

Monkeys approch the experimenter that cannot see the grape
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Capuchins understand intentions

The monkey stays longer to 

wait in the unable condition.
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Frontal Pole previously used task
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Differences between prefrontal areas


