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Introduction

* Probabilistic Models (e.g., Robertson and Sparck Jones, 1976)
— Ranking docs by the odds of their being observed in the relevant

class b (D RQ )

SIM (Q,D)z p(D = )
Q

— Explicitly model the class/concept of relevance

« Language Modeling Approaches

— View documents themselves as models and queries as strings of
text (observations) randomly sampled from these models

SIM (Q , D ) ~ P (Q ‘D ) ~ ] P(qn ‘D) bag-of-words assumption
q,<€0
- E.g., as the HMM, TMM, PLSA, mentioned previously

— Quite several probability estimation techniques were proposed
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Relevance Models (RM)

* A convergence of ideas from classical probabilistic
approaches and language modeling approaches
— Explicit model the class R of relevant documents

— Describe unigram generative models for a set of text samples( in
the relevant class” P(w|R)

« Documents are randomly drawn from such a class
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RM: Ranking Approaches

 Probability Ratio  (given that D =d,---d,)

P(D|R): Pd, dn|R)z Elp(di|R)~ EIP(diR)
P(D|N) P(dl“‘dn|N)

fllp(di|N) ﬁlp(di C)
— Higher score is better (more reiévant) -

— R :therelevant class
— N :the non-relevant class
— (C :the document collection or corpus

QR|is small = |N | ~ |C , all measured 1n terms of word number)

- P(d,-|R)or P(w|R) can be estimated from a set of training examples
or from the query alone (a focus of much active research)

(Inspired by the probability ranking principle)
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RM: Ranking Approaches (cont.)

« Cross-Entropy

P(R|D )= -z P(w|R Jog P(w|D)

™~ vocabulary
— Lower score ( > 0 ) is better (more relevant)

— The negation of this ranking approach is equivalent to “query-
likelihood” language-modeling approach (a special case of the
cross-entropy approach itself ?)

« Suppose P (w |R ) is the relative frequency of w in the query O
- P(R|D)~ £ P(w|o)og P(w|D)= % Clw.0),, P(w|D)

wev wev |Q|

= — > log P(W|D)C(W’Q)=élog I P(W|D)C(W’Q)

| wev | | wev
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RM: Estimation from a Set of Examples

« Given that we have perfect knowledge of the entire
relevant class R

PWr)= = Plw,D|R)
D e Collection conditional independence

= )3 P(W‘D,R)P(D‘R)® assumption

DeCollection
= > Plwp)r(DIr)
DeCollection

Y (w|p)P(D|R)
DeCollection

no. of documents in R

— Where /
c(w,D) /|R| if DeR

Py (w|D )= D] P(D|R){

0 otherwise
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RM: Estimation from a Set of Examples (cont.)

* Probability smoothing by simple interpolation

Pmooth (W|D): Ap Py (W|D)+ (1-2p)P(w)

where . .
no. of documents in the collection

P(w)= X Py (w|D)-1—/

DeC |C|

— Which is also equivalent to adjust document posterior probability

(1_’1D)+}“D if DeR
P, (D|R): ) |C| |R|
(-2p)

€]

otherwise
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