Ideal ideal observers(
Jonathan D Nelson

Cognitive Science, UCSD

Robot to classify gender:  what feature should it look at?
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Bayes’ optimal belief updating 

what feature to look at?

Decision theory framework:

Knowledge is a probability distribution; 

Ideal observer is a utility function; 
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Bayes’ optimal belief updating 

Lots of ideal observers. Are some more ideal than others?

6 candidate ideal observers.  the same?

some better? to human ideas?

mathematics doesn’t tell us; but, claims can be tested

Tournament of ideals
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Contestant ideal observers:

1. Bayesian diagnosticity

Good (1975): Bayesian diagnosticity “was central to my first book (1947/50) and occurred also in at least 32 other publications … . What I say thirty-three times is true” (pp. 52-53).

2. Log diagnosticity

3. Information gain (mutual information)

4. Kullback-Liebler (KL) distance

5. Probability gain (error reduction)

6. Impact (change in beliefs)

Events in the tournament:

1. Re-analysis of published work

2. Computer simulations

3. New experiment with human subjects

4. Analysis of a natural environment

5. GOFAI (good old-fashioned armchair introspection)

Results: 
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All ideal observers are not created equal

Bayesian diagnosticity is a hack.

Log diagnosticity is a different hack.

Experiment provides basis to reject

Other ideals are relatively close kin

Ideal properties:

no eye movement is infinitely useful

if you know the gender no eye movement is useful

Suggestion:

be suspicious of a priori claims [even if repeated 33 times]

test multiple ideals 

For more info [a bit of shameless advertising]:

(Nelson, J. D. (in press). Finding useful questions: on Bayesian diagnosticity, probability, impact and information gain.  Psychological Review, 112(4), to appear October 2005. 

preprint: http://jonathandnelson.com/ 

email: jnelson@cogsci.ucsd.edu
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(Thanks to: Jonathan Baron, Nick Chater, Craig McKenzie, Javier Movellan, Mike Oaksford; Gary Cottrell, Flavia Filimon, Carrie Joyce, Laura Kemmer, Irene Merzlyak, Alan Robinson, Eric Wiewiora, and Lingyun Zhang
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