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Motivation

Information needs having a , €.8.:

FIFA World Cup tournaments of the 1990’
Movies that won an Academy Award in 2007
Crusades of the | 2th century

Queries containing a temporal expression (e.g., in 1998)

an underlying temporal information need

make up (Nunes et al.’08)
are more common for (e.g., News or Sports)
and/or (e.g., journalists or historians)

But: Not well-supported by existing retrieval models!
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Temporal Expressions

Temporal expressions are
and can be categorized as:

explicit (e.g., March 29th, 2010 or September 1872)
implicit (e.g., Christmas 2009 or New Year's Eve 2000)

relative (e.g., yesterday, last month, or in January)

available to identify and interpret
temporal expressions (e.g., and )

mark-up language specification to annotate
temporal expressions found in a document
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Challenges

Existing retrieval models
and therefore fail to match, e.g.:

During the 9o’s the FIFA
fifa world cup _”* World Cup was won by

1990’s Germany (in 1990), Brazil (in
1994), and France (in 1998)...

of a temporal expression is often , €.8.:

France won the FIFAWorld Cup in 1998
In 1998 Bill Clinton was President of the U.S.
Nagano hosted the Winter Olympics in 1998
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Temporal Expression Model

We temporal expressions as 4-tuples:
T = (tbl, tbu, teq, teu)

that record the
that T may refer to

The temporal expression T
b, e] such that

b<e A tbh <b<tb, A teg<e<te,

In 1998, e.g, is represented as

(1998/01/01, 1998/12/31, 1998/01/01, 1998/12/31 )
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Document & Query Model

We distinguish between the and
of a

dtext is a bag of textual terms
dtime is a bag of temporal expressions
We distinguish between the and
of a
dtext is a bag of textual terms

d time is a bag of temporal expressions

Two modes of deriving a query from the user’s input
d text includes all input terms

d text excludes input terms that are part of a
temporal expression
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Language Model Framework

assuming
of textual and temporal query part

P(q ‘ d) :P(qtext‘dtext) X P(qtime ‘ dtime)

P(dtext | dtext ) estimated using a
as

[] 2 Plaldiext)+(1=A)-P(q|C)

qu text
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Language Model Framework

We assume that are
from each other

P(qtime | dtime ) = H P(Q|dtime)
Qeqtime

of query temporal expression ()

(1) Draw a temporal expression T at

]
P(Q‘dtime): ‘dt' ‘ P(Q‘T)

Tedtime
(Il) Generate Q from T
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Uncertainty-ignorant Approach

The temporal expression T

PQIT={ § | s

0 : otherwise

temporal expressions’

from the extraction of temporal expressions

’
fifa WOrld CUP s wm wap | D70 the QO S the Fira

I 990’ S World Cup was won by Germany

(in 1990), Brazil (in 1994), and
France (in 1998)...
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Uncertainty-aware Approach

We assume that [dv, gl that the query
temporal expression Q may refer to

PQIT) = Y Pllaw, acl|T)

qb) qe]EQ

The temporal expression T generates
b, de to with

1/|T . y Ue el
P([Qb>Qe”T):{ /(L‘ E)T})me?vjise
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Uncertainty-aware Approach

Intuitively, P( Q | T) reflects the probability that the

and
The definition can be as
TNQ|
P(QIT) =
U=

treating Q and T as sets of time intervals

P(Q|T) without
“materializing” the huge but finite sets of time intervals
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Uncertainty-aware Approach

temporal expressions’

from the extraction of temporal expressions

)
fifa world cup ﬁ During the 90 S the FIFA

I 99 O) World Cup was won by Germany
s (IN 1990), Brazil (IN 1994),

and France (in 1998)
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Datasets & Methods

Document collections:

New York Times Annotated Corpus
English Wikipedia (as of July '09)
Temporal expressions annotated using

collected using

Five (Day, Month, Year, Decade, Century)
Four (Sports, Culture, Technology, World Affairs)

Methods under comparison:

LM Unigram LM
LMT-IN / LMT-EX Uncertainty-ignorant LM
LMTU-IN / LMTU-EX  Uncertainty-aware LM
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We are mterested in exploring search scenarios where temporal information is important to satisfy an information need. By
temporal information we mean any time reference (e.g., “August 19997, “20th century”, or “January 1 20027).

Instructions

You're given an incomplete query consisting only of a person, location, or organization name. Please complete the query
by adding a time reference that you thinks fits the person, location. or organization.

Examples

¢ (5iven barack obama. you could add January 20, 2009 as the day of Barack Obama's inauguration

« (iven lehman brothers, you could add September 2008 as the month when the company went bankrupt

e (iven beijing, you could add 2008 as the year when the Olympic Games took place in Beljing

« Given samuel adams, you could add 17905 as the decade when Samuel Adams was Governor of Massachusetts
e (iven red cross, you could add /863 as the year when the Red Cross was founded

« Given germany, you could add October 3, 1990 as the day of the German Reunification

Task

Please complete the following query by adding a time reference that fits the given person, location, or organization
name.

boston red sox

We appreciate your comments (e.g., why you picked this particular time reference)!

|"r b i RI
| Submit |




Datasets & Methods

Document collections:

New York Times Annotated Corpus
English Wikipedia (as of July '09)
Temporal expressions annotated using

collected using

Five (Day, Month, Year, Decade, Century)
Four (Sports, Culture, Technology, World Affairs)

Methods under comparison:

LM Unigram LM
LMT-IN / LMT-EX Uncertainty-ignorant LM
LMTU-IN / LMTU-EX  Uncertainty-aware LM

A Language Modeling Approach for Temporal Information Needs (Klaus Berberich) l l I p I



Datasets & Methods

Document collections:
New York Times Annotated Corpus
English Wikipedia (as of July '09)
Temporal expressions annotated using

collected using

boston red sox [october 27, 2004] kurt cobain [april 5, 1994]
pink floyd [march 1973] babe ruth [1921]

michael jordan [1990s] mickey mouse [1930s]
soccer [2]st century] jazz music [21st century]
voyager [september 5, 1977] berlin [october 27, 1961]
poland [december 1970] wright brothers [1905]
sewing machine [1850s] siemens [19th century]
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Relevance Assessments & Measures

on pooled query results
collected using

relevance assessments with “l don’t know’ option
of relevance assessment
per query-document pair
statistic indicates
New York Times Annotated Corpus (0.36)
English Wikipedia (0.40)
Ve measure using

Precision @ 10 (P@10)
Normalized Discounted Cumulative Gain @ 10 (hDCG@10)
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e A document is considered relevant if it contains both textual and temporal information matching the query
e Only work with meaningful explanations will be accepted (i.e., do not just write "relevant” or "not relevant”)

Task

Please judge the relevance of the following document to the query musket 16th century. Remember, a document is
considered relevant if it contains both textual and temporal information matching the query.

The Free Encyclopedia

navigation

Your continued donations keep Wikipedia running! TryBeta 2 Log in / create account

article || discussion | | edit this page || history |

m Main nane

Pike and shot

From Wikpedia e ressncycopedia

This is an old revision of this page, as edited by Ingolfson (talk | contribs) at 06:18, 4 July
2009. It may differ significantly from the current revision.

(diff) « Previous revision | Current revision (diff) | Newer revision - (diff)

Pike and shot is a historical

mathad Af infantns nambhaat And NG ) OF AT

Please judge the relevance of the above document to the query musket 16th century as follows.

O Relevant. A relevant document containing both textual and temporal information relevant to the query.
(O Not relevant. The document is not good because it doesn't contain any relevant information.

OIdon't know. I don't have enough information to evaluate this document.

Please explain why you think the document is relevant or not relevant!

>




Relevance Assessments & Measures

on pooled query results
collected using

relevance assessments with “l don’t know’ option
of relevance assessment
per query-document pair
statistic indicates
New York Times Annotated Corpus (0.36)
English Wikipedia (0.40)
Ve measure using

Precision @ 10 (P@10)
Normalized Discounted Cumulative Gain @ 10 (hDCG@10)

A Language Modeling Approach for Temporal Information Needs (Klaus Berberich) l l I p I



Retrieval Effectiveness Overall
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Retrieval Effectiveness Overall
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Retrieval Effectiveness by Topic
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Retrieval Effectiveness by Topic
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Conclusion

Our approach
into a language modeling framework

Experiments show that
to if their

More (details on) experiments and links to download
and
available in our technical report!
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Thanks!
Questions?

http://www.mpi-inf.mpg.de/~kberberi/ecir2010/
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