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How do you locate
information on the Web?

* When seeking information online, one must
choose the best way to fulfill one’s
information need

* Most popular:
— Web directories

— Search engines — primary focus of this lecture
— Social media



Web Directories

Pages ordered in a hierarchy
Usually powered by humans

Yahoo started as a web directory in 1994 and
still maintains one: http://dir.yahoo.com/

Open Directory Project (ODP) is largest and is
maintained by volunteers
http://www.dmoz.org/



http://dir.yahoo.com/
http://www.dmoz.org/
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[d][ml[o](z] open directory project

about dmoz | dmoz blog | suggest URL | update listing | report abuse/spam | help
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¢ Arizona Cardinals (26)
« Atlanta Falcons (27)

« Baltimore Ravens (33)
« Buffalo Bills (45)

¢ Carolina Panthers (20)
e Chicago Bears (3])

¢ Cincinnati Bengals (2])
¢ Cleveland Browns (53)
¢ Dallas Cowboyvs (54)

¢ Denver Broncos (30)

¢ Detroit Lions (36)

¢ Green Bay Packers (47)
« Houston Texans (77)

« Indianapolis Colts (25)

o Jacksonville Jaguars (2])
+ Kansas City Chiefs (33)

e Miami Dolphins (42)

¢ Minnesota Vikings (33)

¢ New England Patriots (36)
¢ New Orleans Saints (27)

e New York Giants 41)

¢ New York Jets (27)

o Oakland Raiders (51)

» Philadelphia Eagles (30)

« Pittsburgh Steelers (52)

¢ San Diego Chargers (32)
o San Francisco 49ers (29)

¢ Seattle Seahawks (29)

o St. Louis Rams (30)

o Tampa Bay Buccaneers (35)
¢ Tennessee Titans (24)

+ Washington Redskins (56)

e NFL Europa@ (19)

—




Search Engines

Most often used to fill an information need
Pages are collected automatically by web crawlers

Users enter search terms into text box get back a SERP
(search engine result page)

Queries are generally modified and resubmitted to the SE if
the desired results are not found on the first few pages of
results

Types of search engines:
— Web search engines (Google, Yahoo, Bing)

— Metasearch engines — includes Deep Web (Dogpile,
WebCrawler)

— Specialized (or focused) search engines (Google Scholar,
MapQuest)



http://www.dogpile.com/
http://www.webcrawler.com/
http://scholar.google.com/
http://www.mapquest.com/

Components of a Search Engine
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Figure from Introduction to Information Retrieval by Manning et al., Ch 19.



http://nlp.stanford.edu/IR-book/pdf/chapter19-webchar.pdf
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'@ ipod - Google Search - Mozilla Firefox

Search query

‘ Advanced Search
| Preferences

Sign in =

SERP

File Edit View History Bookmarks Tools Help
@ v @ {l_l‘ 1 http://www.google.com/search?hl=en&client=firefox-a8trls= org.mozil ’ '} Dl "’search engines Jk\|
Web Images Maps News Shopping Gmail more v A
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Web Video News Patents Shopping

Results 1 - 10 of about 318,000,000 for ipod. (0.13 seconds)

Official iPod® Store

www_apple.com/store

Sponsored Links
New iPod touch w/widescreen display Startin

Ipod

www.BestBuy.com iPod MP3 Plareare at RactRins come Byy Online, wnivuse Swie rivkup:

= Page title
Apple - iPod + iTunes &

Learn about iPod, Apple TV, and accessories. Download iTunes software free and purchase
iTunes Gift Cards. Check out the most popular TV shows, movies, ...
www.apple.com/itunes/ - 38k - Cached - Similar pages

Apple - iPod classic

iPod classic lets you carry everything in your
www._apple.com/ipodclassic/ - 16k - Cached -
[ More results from www.apple.com ]

Organic results

iPod - Wikipedia, the free encyclopedia
iPod is a brand of portable media players designed and marketed by Apple and launched on
October 23, 2001. The line-up curren qpsists of the hard ... \

en wikipedia.org/wiki/IPod - 166 @ Similar pages

All things iPod. iPhone, iTunes any beyond | iLounge
The world's Ieadmg iPod resource for newX. reviews. forums. tips. tutorials, software and

Text snippet

Paid results

Sponsored Links

ie Mp3's Now on Sale

¢ get 30-70% off Apple Mp3's.
~. . today for $2.95 Shipping!
Overstock.com

Apple iPods
Nano, Video, Shuffle, Classic

Prices Start at $74.99. Buy Now!
www.MacMall.com

Ipod

iPod Touch, Nano w/ Video, Shuffle.
80 & 160GB Classic. Free Shipping.

www_CircuitCity.com/iPods

IPOD PLAYERS

Low Priced IPOD Players.
In-Stock(95) and Fast Shipping.
www_best-digital.net

MP3 Players - Buy.com
Check out our Selection of MP3's

— Indexed copy




Social Media

* |Increasingly
being used to
find info

Nielsen study (August 2009)

* Limits
influence of i ddited o hat e of ot o
results to 2
trusted group o Els% S0
e i

Figure: http://www.briansolis.com/2009/10/social-media-accounts-for-18-of-information-search-market/
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Search Queries

* Search engines store every query, but

companies usually don’t share with the public
because of privacy issues

— 2006 AOL search log incident
— 2006 govt subpoenas Google incident

» Often short: 2.4 words on average! but getting
longer?

* Most users do not use advanced features
 Distribution of terms is long-tailed?

1 Spink et al., Searching the web: The public and their queries,2001
2 http://searchengineland.com/search-queries-getting-longer-16676
3Lempel & Moran, WWW 2003



http://en.wikipedia.org/wiki/AOL_search_data_scandal
http://www.nytimes.com/2006/01/20/technology/20google.html
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Search Queries

* 10-15% contain misspellings?!
* Often repeated: Yahoo study? showed 1/3 of

all queries are repeat queries, and 87% of
users click on same result

1 Cucerzan & Brill, 2004
2 Teevan et al., History Repeats Itself: Repeat Queries in Yahoo's Logs, Proc SIGIR 2006



Query Types

* Informational
— Intent is to acquire info about a topic
— Examples: safe vehicles, albert einstein
* Navigational
— Intent is to find a particular site

— Examples: facebook, google

e Transactional
— Intent is to perform an activity mediated by a website
— Examples: children books, cheap flights

Broder, Taxonomy of web search, SIGIR Forum, 2002



Google Trends
http://www.google.com/trends
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*§ Google Trends: mothers ... * \\az | —

€ - C  ® www.google.com/trends?g=mothers+day,+fathers+day w '}

tronman11@gmail.com | Sign out

Google trend S [mothers day, fathers day " | Search Trends |

Tip: Use commas to compare multiple search terms.

Searches \WWebsites ’ All regions l All years [~]

Scale is based on the average worldwide traffic of mothers day in all years. Learn more

mothers day 1.00 fathers day 0.60

Search Voluma ndex ¢ |A| Mothers' Day Out
Hattiesburg American - May 15 2006

15.0

(@]

On Mothers Day. Hillary Woos West Virginia
Women

FOXNews - May 11 2008

5|

Mothers Day ‘royal treat for centenarian
New Straits Times - May 10 2009

Barack Obama's Official Fathers Day
Proclamation
Los Angeles Times - Jun 21 2009

o

€| Mothers Day event
WIVB - May 9 2010

|F| Some dads think about their missing children on
| Eathers Day =
-] L2 ! il | - - - e N ] ‘7" nhia -



http://www.google.com/trends

Google Flu Trends
http://www.google.org/flutrends/

[ Google Flu Trends | Unite...

€  C © www.google.org/flutrends/us/#US

wl A

. 18 |

g00g|e’0rg Flu Trends Language: | English (United States)

L5004gle.org home = i
Soogle org home Explore flu trends - United States
e We've found that certain search terms are good indicators of flu activity. Google Flu Trends uses
‘ Home aggregated Google search data to estimate flu activity. Learn more »
United States .
? -] National ©2010-2011 @ Past years v
| National E] [ intense
A

Download data AR

How does this work?

FAQ > High
Modersate
Low ——
Minimal )
NENEEE
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

States | Cities (Experimental)

Fight influenza

CDC urges you to take
these steps to protect
yourself and others from the
flu:

1. Get vaccinated against
flu — it's your best
defense.

2. Cover your cough.
wash hands often.

3. Take antiviral drugs if
your doctor
recommends them.

Centers for

(@3] Disesse Control

and Prevention

Animated Flu Trends in
Google Earth

Download and explore Flu
Trends data in Google

Earth. Need Google Earth?
Download it here.

m



http://www.google.org/flutrends/

Google Zeitgeist
http://www.google.com/intl/en us/press/zeitgeist2010/

& C | ® www.google.com/intl/en_us/press/zeitgeist2010/ bdin §

Google zeitgeist [Engish B
United States More Regions

Zeitgeist 2010: How the world searched

m

Based on the aggregation of billions of search queries people typed into Google this year, Zeitgeist captures the spirit of 2010.
world cup olympics haiti earthquake oil spill ash cloud
South Africa Qw Canada Haiti ‘ Gulf of Mexico p» Iceland
|
|
’ - : . P
2010 SUMMARY T
!

Share this gadget via & (€



http://www.google.com/intl/en_us/press/zeitgeist2010/

My 2010 Top Queries, Sites, & Clicks
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*§ Google - Web History S L A— T 1
&« C' | & piwrs://www.google.com/history/trends?all =year&hl=en w '0\
W”ébﬂlAmages 7\7/irdreos Méps mNews éhropgring émaii more v VIVMAVAAccountHI Hsiiqn outriﬂ

Google | | [ Search History | [ Search the Web |

Your web history is limited to searches. Expand your web history.

Web History
Web History Show trends for: Last 7 days | Last 30 days | Last year | All time
. % - Top queries Top sites Top clicks A
Nows 1. weather searcy. ar 1. en.wikipedia.org 4. Common Tasks and How to
Products 2. android linkify 2. developer android com 2. Searcy Arkansas (72143) C
Sponsored Links 3. searcy. ar weather 3. stackoverflow com 3. VB.NET and C# Comparisor
Video 4. memento browser 4. msdn_microsoft. com 4. Android SDK | Android Deve
IL Maps 5. web science 5. www. amazon.com 5. memento-browser - Project
Blogs 6. searcy cinema 6. java.sun.com 6. WebView | Android Develope
Books 7. scrabble two letter words 7. www harding.edu 7. Welcome to the Searcy Cins
Baiss 8. frank mccown 8. code google.com 8. http://developer.android. com
Remiove itemis 9. android 9. video google com 9. International Baseball Feder:
410. vb.net c# 10. groups google com 10. Yahoo! Sports Fantasy Colle
Trends
Bookmarks




My 2010 Monthly, Daily, & Hourly Search Activity
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Relevance

Search engines are useful if they return relevant results

Relevance is hard to pin down because it depends on
user’s intent & context which is often not known

Relevance can be increased by personalizing search
results

— What is the user’s location?

— What queries has this user made before?

— How does the user’s searching behavior compare to
others?

Two popular metrics are used to evaluate whether the
results returned by a search engine are relevant:
precision and recall



Precision and Recall

Overlap | Retrieved

Relevant

Precision = Overlap / Retrieved
Recall = Overlap / Relevant



Example

Given a corpus of 100 documents
20 are about football

Search for football results in 50 returned
documents, 10 are about football

Precision = Overlap / Retrieved = 10/50 = .2
Recall = Overlap / Relevant = 10/20 = .5

Note: Usually precision and recall are at odds



High Precision, Low Recall

Missing a lot of
relevant docs!

Relevant Retrieved

Precision = Overlap / Retrieved
Recall = Overlap / Relevant



Low Precision, High Recall

Lots of irrelevant
docs!

Retrieved Relevant

Precision = Overlap / Retrieved
Recall = Overlap / Relevant



Evaluating Search Engines

 We don’t usually know how many documents
on the entire Web are about a particular topic,

so computing recall for a web search engine is
not possible

 Most people view only the first page or two of
search results, so the top N results are most
important where N is 10 or 20

* P@N is the precision of the top N results



Comparing Search Engine
with Digital Library
 McCown et al.! compared the P@10 of Google

and the National Science Digital Library (NSDL)

* School teachers evaluated relevance of search
results in regards to Virginia's Standards of
Learning

* Overall, Google’s precision was found to be
38.2% compared to NSDL's 17.1%

IMcCown et al., Evaluation of the NSDL and Google search engines for obtaining pedagogical resources, Proc ECDL 2005



F-score

* F-score combines precision and recall into
single metric

* F-score is harmonic mean of precision and
recall

5 precision - recall
precision + recall

-

* Highest=1, Lowest=0



Quality of Ranking

* |ssue search query to SE and have humans rank
the first N results in order of relevance

 Compare human ranking with SE ranking (e.g.,
Spearman rank-order correlation coefficient)

* Other ranking methods can be used

— Discounted cumulative gain (DCG)? which gives higher
ranked results more weight than lower ranked results

— M measure3 similar function as DCG which gives
sliding scale of importance based on ranking

Vaughan, New measurements for search engine evaluation proposed and tested, Info Proc & Mang (2004)
2Jarvelin & Kekaldinen, Cumulated gain-based evaluation of IR techniques, TOIS (2004)
3Bar-llan et al., Methods for comparing rankings of search engine results, Computer Networks (2006)



