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State of Web Search

« The Web is continuously evolving over time
— Content is created, removed, modified

— Search engine indexes are rebuild to make fresh content
searchable

« Users employ search engines to satisfy their
Information needs

— Informational, Navigational & Transactional tasks (Broder,
2002)

— Temporal patterns in query logs

 Aim to combine the temporal aspects of Web content
and Search Engine usage to enhance Web search
engines
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Introduction

 Traditional Information Retrieval (IR) has a
mostly static view of data sets

— Document collections

— Search tasks




Introduction

« TREC Filtering tasks (Robertson & Callan, 2005)

— Online decisions according to feedback on what is
relevant/non-relevant

« TREC Blog Track (Ounis et al., 2006)
— Crawl of blogs for several weeks

e Searching the future (Baeza-Yates, 2005)

— Predict events in the future from existing information on the
Web

— Rank documents based on their content and the most
probable event in them
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Introduction

 Ranking of documents is mostly
Independent of

—when a guery Is issued
— when a document Is created

— whether the document is about a particular
point in time




Introduction

 Time-based Language Models (Li & Croft, 2003)

— Time information in language models as prior information
— Ranking according to recency

» Also exploiting temporal information to:
— Predict query difficulty (Diaz & Jones, 2005)

— Perform relevance feedback and query clarification (Rode &
Hiemstra, 2006)

— Visualize search results using timelines (Alonso et al. 2007)
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Introduction

 Temporal information is readily available for some genres of
documents

information aesthetics

eco glow pollution visualizati :
Y2HOO! NEWS Search | I

Home | U.S. | Business

STATISTICS
I atllge_o it

World | Entertainment | Sports | Tech | Politics | Elections =0 Health | Most Popular

Science Video Weather News Space & Astronomy  Animals & Pets  Dinosaurs & Fossils  Biotech Energy  Environment

All News

China finds new species of big, bird-like dinosaur REUTERS

By TanEalwaand Ben Blanchard

HONG KONG/BEUING (Reuters) - China has uncovered the skeletal remains of a gigantic,
surprisingly bird-like dinosaur, which has been classed as a new species.

« But a document may also have many associated dates or
timestamps
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Temporal aspects of
document ranking

 Temporal profiles of topics based on:
— Queries
— Retrieved documents




Temporal profiles based on queries

« Aggregating information from the submissions of a
query

e Periodic profiles
— Yearly (query: christmas)
— Even longer (query: soccer World Cup)
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Temporal profiles based on queries

e Aggregating information from the submissions of a
query

« Aperiodic profiles
— One time/unexpected events — Noisy always present topics
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Temporal profiles based on queries

o Detecting bursts in query time series

— Using the Fourier coefficients of the query time series to
represent and detect bursts (Vlachos et al., 2004)

Quantifying similarity between queries

— Correlation coefficient between different query time series
(Chien & Immorlica, 2005)

— Similarity of queries using click-though data and temporal
information (Zhao et al., 2006)

— Highly similar queries according to temporal features were not
similar using session features (Liu et al., 20006)
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Temporal profiles based on
matched documents

« Distribution of retrieved document timestamps for a
guery (Diaz & Jones, 2004)

« Automaton-based approach to detect bursts and their
Intensity in streams of documents (Kleinberg, 2002)




Match profiles based on queries
and documents

 How to refine the ranking of documents for a
guery by matching query and document
profiles

 Rank higher documents that are:
— strongly associated with the most important dates of
the topic
* Not necessarily the most recent dates
— strongly associated with the date/time the query was
submitted
» Considering the periodicity of the query

e Combine the above two options
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Temporal aspects of advertising

* Real-world advertising can be highly temporal

— IT ad from 1977 Now you can get our disk systems
within 30 days ARO at the
industrys lowest prices:

¢ 80 Mbytes for under $12K*
* 300 Mbytes for under $20K*

Field-proven reliability, total software support The prices listed above are for complete disk

and 30-day delivery. You've come to expectthemall  systems ready to plug into your minimmputer.
from us. And that's why we've become the world's Ec[ch system includes our high-performance
largest inde; pa ndent supplier of minicomputer disk  troller, an appropriate minicomputer interface cmd
torage systems. the soltwmeoly our choice.
Now add low price. Lower than the minicompu- When you buy disk systems from us, you'll save a
ter manufacturer, lower than cny other indepen- lot more than a lot of money on the purcha sepmﬂ

dent—the lowest in the industry. Why? Because You'll save precious time. Beginning with of

we buy more disk drives than anyone 1se and SO-duydl ery and conl lmumgw:thou:mpo
we can afford to pass the OEM discounts on to you . customer/software support. we'll get you
y 1 em up quickly—and keep it up. Fo :oomp11
OEM pricing information end technical details,
contact the System Industries representative in
vour area.

« Highly temporal ad campaigns may be related to the promotion of:
— Events : explicitly associated with dates (e.g. a movie)
— Seasonal products (e.g. Christmas decorations)
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Temporal aspects of advertising

e Online advertising could benefit by leveraging
temporal correlations between user queries
and customer trends

 Example: ‘Christmas decorations’
— High interest before Christmas
— Decreases sharply just after Christmas

» Bias the ranking of ads according to the intensity in the
temporal profile of the queries
— If users search more about a topic, bias ads towards that topic
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Temporal aspects of Web search
system architectures

e System issues are mostly studied irrespectively of the
temporal fluctuations of load

e Cache hit ratios depend on the time of the day (Baeza-
Yates et al., 2007b)
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Temporal aspects of Web search
system architectures

e System issues are mostly studied irrespectively of the
temporal fluctuations of load

* |n a fully distributed search engine (Baeza-Yates et al.,
2007a), route gueries according to the expected
workload of other nodes

— Computed from past temporal information




Outline

Introduction

Temporal aspects of

1. Document ranking

2. Advertising

3. Search engine architectures
Wrap-up




Wrap-up

o Several aspects of the engine’s operation
can employ temporal information

e Challenges

— Find efficient and effective ways to
iIncorporate temporal information

— Accurately detect temporal information when
It IS not explicit
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