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Both cognitive scienceand artificial intelligencehave recently begun to confront questionsof
causality: How do we learnthe causaltexture of our ervironment? What role shouldcausality
play in modelsof reasoningandconceptuaktructure?This workshopaimsto explore the poten-
tial connectiondbetweenresearcton causalityin thesetwo fields. Therehasalreadybeensome
productve cross-fertilization:the developmentof causaBayesnetsin the Al communiy hasof-
tenhada strongpsychologicamotivation,andrecentwork by severalgroupsin cognitive science
hasarguedthatfundamentabspect®f how peoplelearnandreasoraboutcausesnay be bestex-
plainedby theoriesbasedn Bayesnets.Herewe will focusonthreespecificresearcltareasvhere
the stateof theartin Al andcognitive sciencemeet:

1. Therolesof obsenationandinterventian in causalearning
2. Discovering hiddencauses

3. Thecausaktructureof theoriesandconcepts

Eachof thesehreetopicswill bethefocusof adedicatedvorkshopsessionfollowing anintroduc-
tory sessiorlaying outsomegeneraissues Eachsessiomwill featurepresentationby researchers
from artificial intelligenceand cognitive science followed by a liberal discusson period. Time
hasalsobeenalloted at the end of the day for brief, informal presentation®y otherworkshop
participants.

In parallelwith the specificfocusfor eachsessiondiscussionsvill considersomeof the general
challengedacinginterdisciplnaryresearcton causality:

e Thebehaior of simplke Bayesnetmodelsoftenseemso correspondjualitatvely to patterns
of humanreasoningde.g.,the explaining-avay phenomenon)But to whatextentcanBayes
netsprovide specificinsightsinto the mechanismef humancausallearningandinference,
particularlyin large,complex domains?

e Do approximatiormethoddor inferenceandlearningon large Bayesnetshave anything to
dowith humancognitive processes?

e Canthewaythatpeoplereasoraboutcausalityguidethedevelopmentof moresophisicated
computatbnaltoolsfor causadiscovery?



Causalearring andinferencein humansandmachnes
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Organizers:Alison Gopnik, TamarKushnr, Kevin Murphy, JoshTenenbaun& Tom Griffiths

Friday morning sesson: 7:45am—-10:3am

Morning session 1. Introduction and overview

7:45am Introduction, Alison Gopnikand JoshTenenlaum

8:00am Human causal learning and inference: a graphical models per spective, JoshTenenbam
8:30am  Discus$on

8:45am  break

Morning session 2: Therolesof observation and intervention in causal learning

9:00am A decision theoretic approach to active learning of causal structure,
Kevin Murphy and Mark Paskin

9:25am Spinning wheels and bossy ones: Children, causal structure and the calculus of
intervention, Laura Sdulz

9:50am  Models of human causal reasoning in on-line and active learning settings, Mark Steyvers

10:15am Discus$on

Friday afternoonsesion: 4:00pm—7:00pn

Afternoon session 1. Discovering hidden causes

4:00pm Improved lear ning models via discovery of hidden variables,
Gal Elidan, NoamLotner Nir Friedmanand Daphre Koller

4:20pm Human learning of causal structure with hidden variables, David Danks
4:40pm Causes, coincidences, and theories, Tom Griffiths

5:00pm Discusson

5:30pm  break

Afternoon session 2: Causal structure of theories and concepts

5:45pm A Bayesnet theory of categorization and feature prediction, BobRehder
6:05pm Reasoning from factual and counterfactual causes, Dan Yarlett

6:25pm  Discus$on



