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Objective

Temporal Intent
Disambiguation

Step 1. Retrieve
pseudo-relevant
documents. -
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Analyze temporal
expressions in
" . document contents;
... it started IS they go beyond
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Time Intervals of Interest -

Two step generative model. A time interv-
alis deemed interesting if it's referred freqg-
uently by highly relevant documents.

P(dtext | Gtext ) - Estimates document
likelihoods.

P([b, €] | dtime ) - Likelihood of genera-
ting time interval from
temporal expressions
in document.

Generative Model

economic depression 1930 Q

Step 3. Re-rank
documents for
different temporal
categories.

P (qtime |dtime) =
[b,e]Eqﬁme

Temporal Language Model

Step 4. Diversify
documents using
dtime QS Aspects.

[bae] €qtime

Objective Function
[1990,1995][1987,1987]1@[1930,1930]

U.N. Report The Economic Don’t Blame
Warns of Crisis Historians’ Walll Street -

in Eastern View:.... 2001;1929;
Europe - 1988; 1987; 1929; 1920's;early
1929 to 1933; 18th and 19th 20's; 90's;
1992; 1992 century; ... 1921;...

Diversified Documents (S)

P(q|d) = P(qteactldte:ct) : P(qtimeldtime)
H P([b, €]|dtime)
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For a given keyword query, identify a discrete probability distribution
over different temporal classes and use this for diversifying documents.

Given, classes C' = past, recent, future, atemporal
and keyword query Gtext , estimate P(C|qeat) -

Time Model - Understand uncertainty behind temporal expressions,
e.g. 1930s, by associating lower & upper bounds on begin and end.

P(C = past|q) = D Lltieewe > €)
[b,€]€Gtime

1(b < tissue < €)
[b;:e]€Gime

1 (tissue < b)
[b.el€Gtime

|Geime|
Step 2. Identify
interesting time
intervals to query
(Qtime) by

analyzing the
temporal expressions.

P(C = recent|q) = Tl
ime

P(C = future|q) = Teoma]

P(C = atemporal|q) = /|dtime| T e]né%x |P([b, ellg) — P([b, e]| Dsime)|
g [time
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Generate a discrete probability distribution over the
four different temporal classes by analyzing the

unit length time interval probability distribution w.r.t.
query issue time.

Temporally Diversified | Given, keyword query tert and document
Retrieval

collection D, estimate P(d|q, C') .

Use the temporal language model to re-rank documents.
For recent, expand query with query issue time.

For past, expand query with fime intervals that lie

before query issuing time.

For future, expand query with time intervals that lie

affer query issuing time.

For atemporal, use the pseudo-relevant set of documents.

Z (P( [b, 6] | qt.m) (1_HdGS (1_P( Qtext | dtext )P( [b, 6] | dtime))))

Time-Diversify - The objective is to maximize the
probability that the user sees at least one result
relevant to her fime interval of interest.

P([b, €] | gtext ) - Salience of time intervall.

P( gtext | dtest )P([b, €] | dtime) - Relevance of document
for the time interval.
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