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Why psychology?

• People use the output of machine learning 

• People have different strengths/weaknesses than 
algorithms



Learning about causes

• Perception: direct experience 

• Inference: deduction from noncausal info



Heider and Simmel



Only geometrical response
A large solid triangle is shown entering a rectangle. It enters and comes 
out of this rectangle, and each time the corner and one-half of one of 
the sides of the rectangle form an opening. Then another, smaller 
triangle and a circle appear on the scene. The circle enters the 
rectangle while the larger triangle is within. The two move about in 
circular motion and then the circle goes out of the opening and joins the 
smaller triangle which has been moving around outside the rectangle. 
Then the smaller triangle and the circle move about together and when 
the larger triangle comes out of the rectangle and approaches them, 
they move rapidly in a circle around the rectangle and disappear. The 
larger triangle now alone, moves about the opening of the rectangle 
and finally goes through the opening to the inside. He (sic!) moves 
rapidly within, and, finding no opening, breaks through the sides and 
disappears.



Others

T is supposed to be in jail. The little ball (c) has come to kill him. When c and T are in the cell, t comes down to tell c how 
to kill T, T escapes, and t, unable to kill him, finally puts him back in the cell. The executioner and the keeper, thinking that 
their prisoner is safely locked in, go away; but the prisoner manages to escape unnoticed.

The story might be interpreted as an argument between husband and wife over child. The big triangle is the father, the 
smaller triangle the mother, and the disc the child. The father sent the child off in a room. The mother tries to persuade it to 
come out. When the child cannot be persuaded, the father and mother have a fight about it. The mother assails the father 
who does little to fight back. Finally the child comes out and goes off with his mother, leaving the father alone.



Following videos from: Scholl, B. J., & Tremoulet, P. (2000). Perceptual causality and animacy. Trends 
in Cognitive Sciences, 4(8), 299-309.



Video 2



Video 3



Is causal perception innate?



Habituation







• Launching forward/backward, and other movement 
forward/backward 

• Launching one looked at longer

Leslie AM, Keeble S (1987) Do six-month-old infants perceive causality? Cognition 
25(3):265-288.



Perception and age

• 6 and 10 mos: simple rels between objects 

• Causal sequences: 15 mos and +



Cohen LB, Rundell LJ, Spellman BA, Cashon CH (1999) Infants' perception of 
causal chains. Psychological Science 10(5):412-418





Conflicting perception/
inference

Schlottmann A (1999) Seeing It Happen and Knowing How It Works: How Children Understand the 
Relation Between Perceptual Causality and Underlying Mechanism. Developmental Psychology 

35(5):303-31



Badler	J,	Lefevre	P,	Missal	M	(2010)	Causality	
Attribution	Biases	Oculomotor	Responses.	The	
Journal	of	Neuroscience	30(31):10517-10525



Are perception and 
inference separable?

• What happens when perception and inference 
conflict? 

• How to test?



Split brain



Inference

• Why doesn’t my espresso machine work? 

• What affects running speed?



Basic inference task

Which block makes the music play?



P(energy)	=	2/3

P(energy)	=	2/3



Backward blocking

 Sobel DM, Tenenbaum JB, Gopnik A (2004) Children’s causal inferences from 
indirect evidence: Backwards blocking and Bayesian reasoning in preschoolers. 

Cognitive Science 28(3):303-333.



Indirect inference





Types of evidence

• Association – how often things co-occur 

• Mechanistic – how cause produces effect 
• Used more in assessing token causality



• Does A cause B? 
• Limitations? 

• Usually 
• Have to identify possible causes 
• Determine to what extent they’re causes 

• Structure vs strength



Mechanistic explanations



Intervention



Modeling cognition w/BN



Journal club



Blame

• Who’s at fault for a car accident? 

• Why was Alice late to a meeting?



The vice-president of a company went to the 
chairman of the board and said: 

We are thinking of starting a new program. It  
will help us increase profits, but it will also harm  
the environment.   

The chairman of the board answered: 
I don’t care at all about harming the  
environment. I just want to make as much profit  
as I can. Let’s start the new program.   
They started the new program. Sure enough, the 
environment was harmed.



The vice-president of a company went to the 
chairman of the board and said: 

We are thinking of starting a new program. It  
will help us increase profits, and it will also help 
the environment.   

The chairman of the board answered: 
I don’t care at all about helping the  environment. 
I just want to make as much profit  as I can. Let’s 
start the new program.   

They started the new program. Sure enough, 
the environment was helped.



Knobe effect/side effect 
effect

• Study: 78 people in NYC park, each one 
randomly assigned to one story 

• Harm: chairman blamed for harming 
environment (82%), actions deemed 
intentional 

• Help: chairman given no credit for helping 
environment (77%), actions deemed 
unintentional  

difference p<.001

Knobe, J. (2003). “Intentional Action and Side Effects in Ordinary Language.” 
Analysis, 63, 190-193. 



Intentionality

• Goals vs side effects 

• Intent vs actual outcome









Norm violation

• No credit for doing what one should 
• Not littering 
• Not cheating on exams 

• Blame if violating behavioral standard  
• Jaywalking



Students in a dorm get a copy of their biology final. 
Most students cheat. John Granger did not. 

The exam is graded such that only the top 20 students 
get an A. Granger was 20th. A pre-med student was 
21st and missed the GPA cutoff or med school by .07 
points! 

Did Granger cause her to fail to meet the cutoff? 
Is he to blame? 
Were his actions good/bad?

Alicke, M. D., Rose, D., & Bloom, D. (2011). Causation, norm violation, and culpable control. The 
Journal of Philosophy, 108(12), 670-696.





Who are the subjects in these studies?



Attribution differences/age

• Participants: age 8, 11, 15 and adult from India and 
U.S. 

• Subjects were asked to give example of a good 
behavior and bad one, and explain why it was done

Miller JG (1984) Culture and the Development of Everyday Social Explanation. 
Journal of Personality and Social Psychology 46(5):961-978.



Morris & Peng
• Fundamental attribution error (FAE): overly focusing 

on personal vs. contextual factors in explaining 
behavior 

• Ultimate attribution error: negative behavior for 
other groups = internal cause (external for self 
group), while positive = situational (internal for self 
group). Basically making FAE to diff degree for in-
group vs out-group





Visual perception



Newspaper reports

• What’s key advantage of this vs asking for 
explanations?



Evaluating explanations & 
counterfactuals







• Do views change over time? 

• Or does understanding of expectations change?





Revisiting Morris & Peng

• Subjects: ethnic Chinese in Hong Kong, ethnic 
whites in U.S. 

• Replicated Morris & Peng fish result 

• But perceived consensus rather than actual beliefs 
mediated effect

Zou X, Tam K-P, Morris MW, Lee S-L, Lau IY-M, Chiu C-Y (2009) Culture as common sense: perceived consensus 
versus personal beliefs as mechanisms of cultural influence. Journal of Personality and Social Psychology 97(4):

579-597.



Next week

• See syllabus for reading!


