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9_’ Starting Assumption

The goal of a search engine is
to satisfy the user’s information need

(In other words, to help the user with an information-seeking task.)
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9_’ Corollary

The more info the user gives the
system about his or her information

need, the better job the system can do
to satisfy it.
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What do we know about
=~ |nformation-seeking?

* |It's an iterative process

What’s the cure for A@
@DS is caused by HIV |

| 4
What’s the cure for H% IA

@cure, but treatments. .
Best treatments for H IV>
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What do we know about
=~ |nformation-seeking?

» Bates’ berrypicking model:

“Each new piece of information [users]
encounter gives them new ideas and
directions to follow, and, consequently,
a new conception of the query.”

Bates, M.J. (1989) “The Design of Browsing and Berrypicking Techniques for the
Online Search Interface,” Online Review, 13(5):407-24.
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What do we know about
=~ |nformation-seeking?

* |t IS extremely subjective

miserable fairlure
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What do we know about
=~ |nformation-seeking?

* |t depends on social and cultural
context

—“pants” in UK vs. US
—“madonna and child” for

e art historian

* pOp Music fan
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What do we know about
=~ |nformation-seeking?

* |t depends on your goal

Informational Navigational Resource
— Directed — Download
— Entertainment
Open
— Interact
Closed
_ — Obtain
— Undirected
— Advice
— Locate
— List

Rose, D.E. and Levinson D. (2004) “Understanding User Goals in Web Search,” Proceedings
of the 2004 World Wide Web Conference.
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User Input: Queries



9_’ Some Terminology

10

address bar

built-in query box
(some browsers)

"3 Yahoo! Search Results for sims berkeley - Mozilla Firefox
File Edit WVew Go Bookmarks Yahoo

Tools  Help

QEI - |:> - % @ |Y? htu:n:}}search.yahnn.cnm;’seard‘.?p=sims-I-berkeley&prssweb=5eard'|3£i= v| @ Go |“‘.¢?‘T \\

Web | Images | Video | Directory | Local | News | Shopping

hHOO!@)SEARCH |sirn/§ berkeley |[ Search |

search engine
query box
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More Terminology:
=~ Boolean Queries

teller

penn OR teller penn AND teller

AKREE B




People Don’t Understand

9-’ Boolean Logic!

 Lots of studies, esp. Wason’'s selection
task.

 “If | search for cats AND dogs, I'll get
all the pages about cats and all the
pages about dogs, right?”

(Wrong!)

Wason, P.C. (1966) “Reasoning” in B.M. Foss (ed.) New Horizons in Psychology I.
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9! An Old-Style Structured Query

assum! /5 risk
/p 1c* snow*** snowfall
/s ship! fell fall***

WESTLAW Reference Manual, 37 Edition, 19809.
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9! Alternative: Best Match

* Also known as
— partial match

— Natural Language
— Scored OR

 The more the pages match my query, the higher

they’ll rank — even if they don't include ALL the
words.

* Featured in most general-purpose search tools in
the early 90s (Verity Search 97, Applesearch) and
most original web search engines (Infoseek,
AltaVista, Excite, etc.) until about 1998.
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9! Best Match Example

Query: teak outdoor patio furniture

Results:

1. “Patio World contains outdoor furniture in
teak and redwood”’

2. “Teak Warehouse — beautiful indoor and
outdoor furniture.”

3. “Outdoor Furniture Showroom — patio
chairs and benches in a variety of
materials”

4. "Save the rainforest — don't buy teak!”
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How most web search engines
= |nterpret queries today

16

* Query words have implicit Boolean
AND

* Quoted words must appear adjacent

1

o “.7 before a word means “exclude
pages containing that word”
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User Behavior
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9! What Are Users Doing?

* Not typing many words

—Average query was 2.6 words long
(in 2001), up from 2.4 words in 1997

* Moving toward e-commerce

—less sex (down from 17% to 9%), more
business (up from 13% to 25%)

Spink A., et al. “From E-Sex to E-Commerce: Web Search Changes,”Computer, March 2002.
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9! Why are queries so short?

» Several possible reasons:
—Users minimize effort
—Users don’t realize more info is better

—Users learn that too many words
means too few results (since implicit
Boolean AND)

—Query boxes are small
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9! Does (query box) size matter?

 Yes! Belkin research:

— A query box that held 5 lines of text
yielded longer queries

— Different instructions (describe
information problem) yielded longer
gueries

* But, in a non-web, best match system

Belkin, N.J., et al. “Rutgers’ TREC 2001 Interactive Track Experience,”
in Voorhees & Harmon, The Tenth Text Retrieval Conference.
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9_’ Why are users searching?

Directed
3%

Undirected
31%

Obtain
8%

Interact

Resource 6%
22% Entertain

4% Advice
Download 2%
4% Locate
List 24%
3%

Rose, D.E. and Levinson, D. (2004), “Understanding User Goals in Web Search”;

Broder, A.(2002), “A Taxonomy of Web Search,” SIGIR Forum 36(2).
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9! Do users know how to search?

« Hargittai has many examples of confusion:

— Confusion about address bar:
emy wallet has been stolen.com

e Wwww.new york times.com

— Queries without spaces
e presidentialcampaign2000
e Princetonhistoricalsocietyvolunteer
“In email and Web addresses there are no

spaces, so | tend not to use them in searches
either.”

Hargittai, E. (2004) “Classifying and Coding Online Actions,”
Social Science Computer Review. 22(2):210-227.

22 YAHOO!



9! Do users know how to search?

— Quotation marks:

* Only 16% of participants used quotation
marks, many incorrectly

« Some quoted single terms
« Some quoted all terms for all queries

— Other operators?
e lactose 1ntolerance —recipes

Hargittai, E. (2004) “Classifying and Coding Online Actions,”

Social Science Computer Review. 22(2):210-227.
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9! Novices vs. Experts

« Bhavnani

— Looked at differences between expert and novice
searchers doing medical search task:

« Experts visited 3 sites, took 7 minutes, got all the info.

» Novices used only Google, visited 13 sites, took 20
minutes, and missed lots of info.

« Hargittai
— “The abllity to draw on a range of strategies and the
agility to switch between them easily seems to be a
key ingredient to successful and efficient Web
navigation.”

Bhavnani, S. (2003), “Strategy Hubs: Next Generation Domain Portals With Search Procedures,”
Proceedings of CHI 2003.

Hargittai, E. (2004). “What Makes An Expert Searcher? Evidence from User Studies,”

2004 World Wide Web Conference.
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Search i1s hard!
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9! Vocabulary Problem

* People use different words for the
same thing.

—<20% chance of choosing same word
—Even “best” word has 65-85% failure

“...The data show that no single access word,
however well chosen, can be expected to cover
more than a small proportion of users’
attempts...”

Furnas, G.W., et al. (1987). “The Vocabulary Problem in Human-System Communication,”

Communications of the ACM, 30(11): 964-971.
26 YAHOO!



The Vocabulary Problem
=~ |n Web Search

* Two people are unlikely to use the
same word to describe the same
thing...

* S0, a web page author is unlikely to
have used the same words as the user
searching for the page’s content

* But anchortext helps
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9! Recognition vs. Recall

* Terminology:

—Recall: Remembering something
without seeing it.

—Recognition: ldentifying something that
exists iIn memory.

* People are better at recognition than
recall

—Menus vs. Commands

Klatzky, R.L. (1980). Human Memory:Structures and Processes, 2" ed.
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Recognition vs. Recall
=~ |n Web Search

29

« Users may not remember the correct
term, but could select it if they saw it.
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One Possible Solution:
=~ Offering Document Concepts

 AltaVista Prisma

<3 AltaVista: elections - Microsoft | nternet Explorer
Fle Edi View Favories Toos Help | @ |
Al

News Advanced Farily Filter: off  Settings

[ o [

* all languages ( English

altavi=sta: Weh Imasge MMFP3/Audio Video Directory

Ialectinns

SEARCH: (v worldeide U & RESULTS IM:

Refine your search with AltaVista Prisma  Clid: s tarm to focus your search, Click =+ to replace your saarch, Help
Election Law == General Election == Political Parties == Candidates ==
Election Rezults = Abzentes Yoting - Fegigtar To Yote = Siatistice -
Election Returns »» Campaign Finance s “oter Registration = Vioters s»
=

Anick, P. (2003). “Using Terminological Feedback for Web Search Refinement:
A Log-based Study,” Proceedings of SIGIR 2003.
YaHoO!
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Web search I1s even harder!
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Why harder?
=~ All those different goals...

N I | S ———
- Informational | | Navigational | | Resource

— Directed — Download
— Entertainment
— Open
— Interact

— Closed

: — Obtain
— Undirected

— Advice

] Locate

— List
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Why Harder?
== Web Corpus is Different

* Heterogeneous (in many ways)

—Format, length, genre, authority,
quality...

« Stability
— Ongoing growth of content volume
—Ongoing “linkrot” (2 year half-life)
— Content change in same URL
—Don’t know whether info is there

33
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’ Why Harder?
- Spammers

34

* Misleading content

Repeating terms, adding competitor’'s
products, adding unrelated terms,
cloaking...

* Misleading links

Multiple domains, link farms, guestbook
bots...

YaHoO!



HOow t0O measure success
of search user experience?
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9_’ Still More Terminology

Relevant Retrieved

PRECISION =
| Relevant N Retrieved |

RECALL =
| Relevant N Retrieved |

Relevant Retrieved
36 YaHoO!



9! Measure relevance?

* Recall
Breaks down in shift from thousands to billions
Result set now bigger than entire TREC corpus

* Precision
What user goals are we trying to satisfy?
Harder to assess heterogeneous results

» Pages that link to good pages?

» Pages that had good content when indexed, but no
longer?
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9! Monitor user actions?

» What's the right number of clicks for
—Navigational query?
—Research?
—Question?

— Entertainment?

* Problem of unexpected content

38
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9_’ Observe users?

* Time on Task

— Exploration/quality vs. speed

What if task is open-ended?
What if it's fun?

39
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9! Ask users (through surveys)?

* Feedback from existing users

Popup & inline rating forms.

AltaVista found 541 results 2bout

Incentlve? Blue Tailed Skink ... Mabuy inquetaeniata esheet
CEE Ancle Eyed skinks Mol h rned drago L af-ta IEdg -:k::»s-S nd Fish Berber Skink Blue Tailed Skink

clla rEdL ard Long Tai |E—dL rdEI arded Dragon Chamele onsideartions Toads Bufo sp ...

k. Ccom. 5 =ts

r| pa -.fh’r . faurmaimportuk.
Rate this result Very Poor O O O O O Excellent
[ Turn this feature off )

* Paying users
Wrong incentive!
(Discarded 55% in one AltaVista test.)
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Evolution of the Search UI?
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I Altavista 1995

42

Advanced | Simple b
Sedrch Search Surprise. | Help

Search |The “Web vl and Display the Results |in Standard Form j
"Fuzzy Logic" Subrmit |

Tip: Do not use AND or OR to combine words, simply type a few words or phrases.

Word count: Faszy Logic: abous 10000

Documents 1-10 of about 2000 matching some of the query terms, best matches first.

Hierarchical Fu Logic Control of a Double Inverted Pendulum
Hierarchical Fuzzy Logic Control of a Double Inverted Pendulum. Reza Langari and Shuliang Lei Center for Fuzzy Logic and Inteligent Systems Research. .
hitpiicelebris.tamu.edu/project/dblpend/dip. it - size 6K - 21 Nov 95

Project Management with Fuzzy Logic
Edit a Project. Please enter detals of the project. For more information, please select help. Project ID: Project Name: Prionty: Start Date: Duration:...

hitpdhww.csbric.ac.ulki~wong/Projfupproi. bt - size 1K - 13 Oct 95

Project Management with Fuzzy Logic
Create a New Project. Please enter details of the project. For more information, please select help. Project ID: Project Mame: Prionty: Start Date:. .

hitp Shwww. s bris.ac.uk/~wong/Erojinewprajhtiml - size 1K - 23 Sep 95

Project Management with Fuzzy Logic
Help. This program 1z design to give an accurate estimation of project risk analysis before and during the different phases of a project. It also allows. ..

http dwww.os bris.aac.uki~wong/Froithelp.itml - size 3K - 13 Oct 95

CENTRAL NOTICE - Fuzzy Logic
Apologies to fuzzy logicians. In a fuzey wotld, you might only "partially” know stuff So there would be much mformation that iz neither.
hitp Showw. notice.comiwhyfzzy himl - size 1K - 1 Apr 96

Archimedes Fuzzy Logic Development Tool

Archimedes Fuzzy Logic Development Tool This product mtroduces many new finctions for Fuzey development: & graphical CAT swrface to design the system.

htip Shwwwomwimedia. comitpvsiarchimedimidiarehfuzy. him - size 1K - 19 Jul 95

W P T 1 ey, Tzl T Jep o] Taooe: T ame
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9_’ Google 2005

Web Images Groups HMews Froogle Local more »

GOOSIG fuzzy logic | (Search ] Aenes ssern

Web

Fuzzy Logic Tutorial - An Introduction

Fuzzy Logic Tutorial. PART | - Introduction to Fuzzy Leogic - INTRODUCTION - WHERE DID
FUZZY LOGIC COME FROM? WHAT IS FUZZY LOGIC? ...
www._seattlerobotics_org/encoder/mar38/fuz/flindex_html - 8k - Cached - Similar pages

Fuzzy Logic

The European Society for Fuzzy Logic and Technology (EUSFLAT): Established in 1993 ...
Fuzzy Logic in Integrated Reasoning , MRC Institute for Information ...
www_abo_fil~rfullerffuzs_html - 20k - Cached - Similar pages

Fuzzy Logic Archive
The Met's Original Fuzzy Logic Archive - Since 1994
www_austinlinks_com/Fuzzy/ - 6k - Cached - Similar pages

FAQ: Fuzzy Logic and Fuzzy Expert Systems 1/1 [Monthly posting]

[8] I=n't "fuzzy logic" an inherent contradiction? Why would anyone want to fuzzify logic? [9]
How are membership values determined? ...
www.cs.cmu.edu/Groups/Alfhtmlfags/aiffuzzy/part1/fag.html - 3k - Sep 17, 2005 -

Cached - Similar pages

The MathWorks - Fuzzy Logic Toolbox - Design and simulate fuzzy ...

a leading developer and supplier of technical computing software (MATLABY). incl. the Fuzzy
Logic Toolbox, among other math products.

www.mathworks.com/products/fuzzylogic/ - 22k - Sep 17, 2005 - Cached - Similar pages

Results 1 - 10 of about 4,220,000 for fuzzy logic [definition]. (0.11 seconds)

Sponsored Links

Customer Data Integration

Improve your customer data matching
Qur free white paper tells you how
WWW.PUMSMa.com

Fuzzy Logic

Employ Fuzzy Logic or Bayes in your
expert systems - PCs and the Web
www.Ipa.co.uk

Fuzzy Logic Modeling
Software for creating., modifying,
and visualizing fuzzy sets.
www.wolfram_com

Fuzzy Logic
Sample Fun Offers And Get This

Timothy J. Ross Book Freel
www . samplepromotionsgroup.com

Fuzzy Logic on Yahoo!

View photos, music videos, lyrics.
Listen to Internet radio. All free.
music.yahoo.com

43
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9_’ Innovation?

iIPod.fr - Communaute iFod
iPod, Forum, Boutique, Chat,
Petites Annonces, Dossiers,
News, Astuces, .. Le rendez-
vous de la communauté
francophone du lecteur mp3
iPod! ... du 15/09/2005 @ 13:56
par Léopold ; " Mix: maj iTunes
5, iTunes videos, housses iPod
nano " ... gamme assez riche de
housses pour iPod nano. Elles
sont a prendre ...

THUMBSHQTS

N T

apparel é
signup
.- -

(‘-\\1/ ]

N S . lest

\peite \ [ecaiye

Eont | —

bal adl?ur info

Nnews J— .
] ! accessories

_ |
yww.ipodfanatic. com -
forum -
apple pww, ipedhacks.cof

holise r'EE-'

hacks

Free Apple iIPod Free Apple iPod

Greal Deals On lpods Great Deals
COn Ipods

Bid reg on (Pods uBid reg on iPods

Open this page

Related sites

Maore pages of this site
Site homepage

Modify / Watch {Citrl-click)
Erase

Copy




9_’ Instant Search

YAHOO! SsEARCH

Instant Search “°'"

|berke|eyweather |[ Searchthe Web ]

Extended Weather Forecast for Berkeley, CA
sy Currently: 71° F - Partly Cloudy - Expected High/Low: 71°/56°
%5 Yahoo! Shortcut - About

http://instant.search.yahoo.com
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9_’ Conclusion

The web search user experience does
not reflect what we know about user
behavior.
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Questions?
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