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Temporal Information Retrieval (TIR) – a well established field

challenges and opportunities
– Alonso et al.:

Temporal Information Retrieval: Challenges and Opportunities.
In TempWeb, 2011.

survey
– Campos et al.:

Survey of Temporal Information Retrieval and Related Applications.
ACM Computing Surveys, 47(2):15:1–15:41, 2014.

general overview
– Kanhabua et al.:

Temporal Information Retrieval.
Foundations and Trends in Information Retrieval, 9(2):91–208, 2015.
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TIR – several directions

time as dimension of relevance
– exploited: document creation times
– by identifying time interval of interest, documents from that time can be selected
– freshness of documents for news-related queries

time as context information
– exploited: time of query
– depending on query time, same queries represent different information needs

time as constraint about the content
– exploited: temporal information in the documents’ content
– what time interval should results be talking about
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TIR – time as constraint about the content
types of queries

queries with non-explicit temporal constraints:
– atemporal, temporally ambiguous, temporally unambiguous [Jones & Diaz, 2007]

queries with explicit temporal constraints
importance

13.7 % of queries are explicit temporal queries [Zhang et al., 2010]
most similar to our work

approaches with explicit temporal constraints: q = 〈qtext ,qtime〉
several approaches – in research
[Berberich et al., 2010; Strötgen/Gertz, 2013, ...]
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TIR – time as constraint about the content
today’s Web search engines

no (easy) way to formulate queries of the form q = 〈qtext ,qtime〉
temporal expressions (in queries and documents) are not well handled

research prototypes
no dynamic document collections
no publicly available system for searching with temporal constraints

what’s missing
a publicly available time-aware search engine for a dynamic set of documents
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Goal of this Work

to provide a time-aware search engine for a dynamic document collection
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Pre-requirement for “time as constraint about the content”

temporal expressions have to be taken care of
in queries
in documents
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Temporal Tagging – “to take care of temporal expressions”

1. extraction of temporal expressions
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Temporal Tagging – “to take care of temporal expressions”

1. extraction of temporal expressions
2. normalization of temporal expressions

tonight→ 2011-09-20TNI
yesterday→ 2011-09-19
next week→ 2011-W39
Sept. 20, 2011→ 2011-09-20
next month→ 2011-10

TempWeb’17 c© Jannik Strötgen 9 / 23



Temporal Information Retrieval Temporal Tagging Tiwiki Evaluation Summary

Pre-requirement – temporal tagging

different document types pose different challenges
normalization of relative / underspecified expressions
type of language (formal, scientific, historic, colloquial)

News 1998-04-18
... for the United States, he said
today . ...

... However, cited by police
in December for driving under
the influence of alcohol ...

Narrative 2009-12-19

1979 : Soviet invasion
... land in Kabul on
December 25 ...
Afghanistan from the north on
December 27 . In the morning
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Pre-requirement – temporal tagging
different document types pose different challenges

normalization of relative / underspecified expressions
type of language (formal, scientific, historic, colloquial)

domain-sensitivity of a temporal tagger is important
was ignored for a long time
now: first taggers not tailored for news documents only
now: book on “domain-sensitive temporal tagging”

news
- news articles
- formal emails

narrative
- Wikipedia
- descriptive docs

colloquial
- SMS, tweets
- user-g. content

autonomic
- scientific doc.
- literary works
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The tiwiki Search Engine – back to this paper
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The tiwiki Search Engine – characteristics

special type of query q = 〈qtext ,qtime〉
with qtime = [begin, end]
begin and end with day, month, or year granularity
ranking based on score = α · scoretext + (1− α) · scoretime

dynamic document collection: Wikipedia
steadily updated
frequently accessed
heuristic observation as motivation:
many Web queries result in at least one Wikipedia page within top ranks

publicly available
tiwiki.mpi-inf.mpg.de
tiwiki.wannauchimmer.de
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The tiwiki Search Engine – indexing pipeline

Wikipedia
whenever there is a new Wikipedia dump,
tiwiki gets updated

HeidelTime
dumps are processed with the domain-sensitive temporal tagger HeidelTime
(also publicly available)
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The tiwiki Search Engine – indexing pipeline

HeidelTime

TIWIKI Entities 
extraction script

TIWIKI indexing 
script

English 
Wikipedia page 

dump

Yago3 English 
Wikipedia info

MongoDB collection: 
temporal annotations 
and page contents

MongoDB collection: 
entities

ElasticSearch based 
TIWIKI index
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The tiwiki Search Engine – indexing pipeline

HeidelTime

TIWIKI Entities 
extraction script

TIWIKI indexing 
script

English 
Wikipedia page 

dump

Yago3 English 
Wikipedia info

MongoDB collection: 
temporal annotations 
and page contents

MongoDB collection: 
entities

ElasticSearch based 
TIWIKI index

entity mentions in documents
boost relevance of documents
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The tiwiki Search Engine – querying pipeline

<query> TIWIKI query 
interpretation

ElasticSearch 
based TIWIKI 

index

Temporal 
re-ranking

Results:
Title_1
Snippet_1

Title_2
Snippet_2

Title_3
Snippet_3
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The tiwiki Search Engine – querying pipeline

<query> TIWIKI query 
interpretation

ElasticSearch 
based TIWIKI 

index

Temporal 
re-ranking

Results:
Title_1
Snippet_1

Title_2
Snippet_2

Title_3
Snippet_3queries

to avoid mis-interpretation, separate fields for text and time
temporal snippets

keyword matches are highlighted
temporal expressions matching the temporal constraints are highlighted
normalized values of temporal expressions are shown additionally

TempWeb’17 c© Jannik Strötgen 16 / 23



Temporal Information Retrieval Temporal Tagging Tiwiki Evaluation Summary

Evaluating tiwiki

Evaluation of temporal IR
hardly any well fitting benchmarks for temporal IR
if queries with temporal constraints, benchmarks tailored for news collections
(e.g., Temporalia)

Berberich et al. (2010)
used MTurk to get a set of meaningful queries with “text and time”
temporal constraints of different granularities

– day, month, year, decade, century
(though only single expression ”time intervals“)

different topics
– sports, technology, world affairs, culture

developed to evaluate on a news archive, but best suited queries for tiwiki
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Evaluating tiwiki

Goal of the evaluation
qualitative not quantitative demonstration of tiwiki’ s usefulness

comparison of top ranked Wikipedia articles
qtext = keywords + standard English writing of temporal expression, qtime = []

qtext = keywords, qtime = normalized value of temporal expression
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Evaluating tiwiki – Some Examples

qtext = ’ac milan may 23 2007’, qtime = []

versus

qtext = ’ac milan’, qtime = [2007-05-23, 2007-05-23]
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Evaluating tiwiki – Some Examples

qtext = ’woodstock august 1994’, qtime = []

versus

qtext = ’woodstock’, qtime = [1994-08, 1994-08]
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Evaluation – tiwiki for named entity disambiguation

qtext = “george bush”, qtime = []

1. George W. Bush
2. George H. W. Bush

qtext = “george bush”, qtime = [1990, 1993]

1. George H. W. Bush
2. Presidency of George H. W. Bush

qtext = “george bush”, qtime = [2001, 2009]

1. George W. Bush
2. Public image of George W. Bush
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Summary & Ongoing Work

tiwiki
publicly available search engine for Wikipedia
handles queries with temporal constraints

things to do
constantly maintain tiwiki to guarantee up-to-date results
multilingual extension of tiwiki (HeidelTime is multilingual)
improve the ranking and add features
(e.g., textual proximity of matched keywords and temporal expressions)
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Thank you – and please satisfy your temporal information needs with tiwiki !

tiwiki.mpi-inf.mpg.de
or

tiwiki.wannauchimmer.de
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