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Background



FInding Out About © R. K. Belew  1996-2003Chapter 7 - 13 Jan 03

History:  IR xor AI
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Beyond indexing (keyword/document)
information

Keyword

broader/narrower term

synonymous with

Document

describesis about

written bywrote

Author

works with

cites

is an
expert on



FInding Out About © R. K. Belew  1996-2003Chapter 7 - 13 Jan 03

Info access especially ripe for
machine learning



FInding Out About © R. K. Belew  1996-2003Chapter 7 - 13 Jan 03

Info access especially ripe for
machine learning  (cont.)
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Training a classifier
    

+
=

later...
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Characteristics of training set



FInding Out About © R. K. Belew  1996-2003Chapter 7 - 13 Jan 03

Attribute/Feature vectors



FInding Out About © R. K. Belew  1996-2003Chapter 7 - 13 Jan 03

Feature selection
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Obvious features = keywords
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Less obvious features
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“Hypothesis spaces” formed
over features
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“Inductive bias”
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Learning to improve retrieval
effectiveness
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Intro
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Prediction 
(vs  Classification, ...)
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Document(s)  vector
modification!

Q

d+

d-
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Recall: Query vector
modification

Q

d+

d-
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Classification

Errors
Classifier#2

Errors
Classifier#1
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Assigning documents to
classif
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Assignments
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Naive Bayes - the Canonical
classifier
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Assume parametric model
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Connections to IR Probability 
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Priors: 
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Term descrimination:
moderate frequencies best
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Two underlying models of
“event space”
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Multi-variate Bernoulli
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Multinomial
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Evaluating classifiers
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Other learning algorithms
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Other learning algorithms
(cont.)
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Applications/Examples
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Optimal expert weights



FInding Out About © R. K. Belew  1996-2003Chapter 7 - 13 Jan 03

Parameter optimization

θθθθ

J(Rθ ) =
(Rθ (d) − Rθ (d' ))

d >d '∑
Rθ (d) − Rθ (d' )

d >d '∑
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Simpler, more learnable
problems
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Retrieval from heterogeneous
corpora
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Info-seeking agents
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Ency. Britannica: CD, Internet
versions
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Query=Intermediate Propaedia
rubric
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Typical (Micro) article
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EB as graph

...

...

...
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The EB as “environment”
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Propaedia Space

I II

III

IV
VVI

VII
VIII

IX
X

X.1
X.1.A
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Basic mapping
Information

need

Documents

Query

Document 
(proxies)

Time

RelFbk
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ARACHNID  Algorithm

Situate, initialize agents with E = e/2
WHILE there are alive agents:

pick random agent a
pick link for a to follow
fetch new document D

a

E E cost
r(D ) if D  new

f(D ) otherwisea a
a a

a
← − +



î

mark D a
 as visited

learn by reinforcement
IF (E

a
 > e)

a’ <– mutate(clone(a))
E ,E E 2a a' a←

ELSEIF (E
a
 < 0)  

die(a)
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Final population
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Cultural learning:  from others’
experience
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Cultural learning:  from others’
experience  (cont.)
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Learning linguistic problems




