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Lexicographic Tree
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Length distribution of words
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Word: bracketed by spaces
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Constant of proportionality
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Probability implies rank
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Generalized Zipf
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Alphabet size
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Connection to generalize
Pareto Distribution
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NEW: Post-FOA! 
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Beta distribution
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Pareto-Feller 
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‘Classical’ Pareto
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5.2.1 A Simple Example
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SVD Decomposition
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5.2.4 How many dimensions?
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5.2.6 Computational Considerations
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5.5 Probabilisitic Retrieval
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Background
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Conditional probability

U
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Pr(H|E) ≡ Pr(HI E)

Pr(E)
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Bayes Rule

Posterior 
likelihood Prior belief

Pr(H|e) = Pr(e|H)  Pr(H)
Pr(e)
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Bayes with partitioning
hypotheses

Pr(E) = Pr(E|Hi )
i

∑  Pr(Hi )

Pr(E& Hi ) = Pr(Hi |E)  Pr(E)

Pr(H j |E) =
Pr(E|H j )Pr(H j )

Pr(E|Hi )
i

∑  Pr(Hi )
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Problems with Bayes

∑
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5.5.1 Probability Ranking Principle
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5.5.2 Bayesian Inversion
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Defining terms

Pr(Rel |  x,q)  where

x = {featuresof document}

q = {featuresof query}
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Bayes Rule, applied to
Relevance

Pr(Rel x) = Pr(x Rel)Pr(Rel)
Pr(x)

Pr(Rel x) =
Pr(x Rel)Pr(Rel)

Pr(x)
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5.5.3 Odds Calculation

Odds(Rel |  x) = Pr(Rel |  x)
Pr(Rel |  x)

= Pr(Rel)
Pr(Rel)

⋅ Pr(x |  Rel)
Pr(x |  Rel)

= Odds(Rel) ⋅ Pr(x |  Rel)
Pr(x |  Rel)
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Assumptions

Pr(x  |  Rel) = Pr(xi  |  Rel)
i

∏

Pr(x  |  Rel)
Pr(x  |  Rel)

= Pr(xi  |  Rel)
Pr(xi  |  Rel)i

∏
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Bayesian Odds in BIM

pi ≡ Pr( xi = 1 |  Rel)

qi ≡ Pr( xi = 1 |  Rel)

1 − pi = Pr( xi = 0  |  Rel)

Odds(Rel |  x) = Odds(Rel) ⋅ Pr(xi  |  Rel)
Pr(xi  |  Rel)i

∏
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Split according to features
present in (current) document

Odds(Rel |  x) = Odds(Rel) ⋅ pi

qix i =1
∏ ⋅ 1 − pi

1 − qix i =0
∏
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5.5.5 Linear Discriminators

Rank(x) = log
pi (1 − qi )
qi (1 − pi )x i ∈ (q∩ d )

∑

ci = log
pi (1 − qi )
qi (1 − pi )
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5.5.6 Cost Analysis

Prior Cost  ratio

C = log
Pr(Rel)
Pr(Rel)

+ log
1 − pi

1 − qix i =0
∑ + log

Loss
R R

Loss
RR
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5.5.7 Bayesian networks
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Localization of ‘parental’
influences
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Turtle, Croft model



© R. K. Belew 1996-2003Finding Out About Chapter 5 - 3 Jan 03

FOA Network
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Query Modeling
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“Concept Matching” model

P(d|q) = α P(d|u)P(q|u)P(u)
u∑

P(q|u) =
1 iff  u = q

0  otherwise


î

P(d|u) = d • u

d • u
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“Concept Matching”  (cond.)


