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Introduction

M This chapter focuses on

# the human users of search systems
# the search user interface , i.e., the window through which search
systems are seen

@ The user interface role Is to aid in the searchers’
understanding and expression of their information need

@ Further, the interface should help users

# formulate their gueries
# select among available information sources
# understand search results

M keep track of the progress of their search
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How People Search
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How People Search

@ User interaction with search interfaces differs
depending on
d the type of task
# the domain expertise of the information seeker
# the amount of time and effort available to invest in the process

& Marchionini makes a distinction between information
lookup and exploratory search

& Information lookup tasks

@ are akin to fact retrieval or question answering

# can be satisfied by discrete pieces of information: numbers,
dates, names, or Web sites

¥ can work well for standard Web search interactions
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How People Search

W Exploratory search is divided into learning and
Investigating tasks

@ Learning search

# requires more than single query-response pairs

# requires the searcher to spend time

4 scanning and reading multiple information items
a synthesizing content to form new understanding
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How People Search

@ Investigating refers to a longer-term process which
d# involves multiple iterations that take place over perhaps very long
periods of time

# may return results that are critically assessed before being
integrated into personal and professional knowledge bases

# may be concerned with finding a large proportion of the relevant
information available
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How People Search

& Information seeking can be seen as being part of a
larger process referred to as sensemaking

@ Sensemaking Is an iterative process of formulating a
conceptual representation from a large collection

M Russell et al. observe that most of the effort in
sensemaking goes towards the synthesis of a good
representation

M@ Some sensemaking activities interweave search
throughout, while others consist of doing a batch of
search followed by a batch of analysis and synthesis
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How People Search

@ Examples of deep analysis tasks that require
sensemaking (in addition to search)
# the legal discovery process
# epidemiology (disease tracking)
# studying customer complaints to improve service

# obtaining business intelligence.
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Classic x Dynamic Model

& Classic notion of the information seeking process:

1. problem identification

2. articulation of information need(s)
3. query formulation

4. results evaluation

& More recent models emphasize the dynamic nature of
the search process

# The users learn as they search

# Their information needs adjust as they see retrieval results and
other document surrogates

@ This dynamic process is sometimes referred to as the
berry picking model of search
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Classic x Dynamic Model

@ The rapid response times of today’s Web search
engines allow searchers:

d to look at the results that come back
d to reformulate their query based on these results

@ This kind of behavior is a commonly-observed strategy
within the berry-picking approach

M Sometimes it is referred to as orienteering

@ Jansen et al made a analysis of search logs and found
that the proportion of users who modified queries is
52%
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Classic x Dynamic Model

@ Some seeking models cast the process in terms of
strategies and how choices for next steps are made

# In some cases, these models are meant to reflect conscious
planning behavior by expert searchers

# In others, the models are meant to capture the less planned,
potentially more reactive behavior of a typical information seeker
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Navigation x Search

& Navigation : the searcher looks at an information
structure and browses among the available information

@ This browsing strategy is preferrable when the
Information structure is well-matched to the user’s
Information need

d itis mentally less taxing to recognize a piece of information than it
IS to recall it

# it works well only so long as appropriate links are available

@ If the links are not avaliable, then the browsing
experience might be frustrating
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Navigation x Search

@ Spool discusses an example of a user looking for a
software driver for a particular laser printer

@ Say the user first clicks on printers, then laser printers,
then the following sequence of links:

HP laser printers

HP laser printers model 9750

software for HP laser printers model 9750

software drivers for HP laser printers model 9750
software drivers for HP laser printers model 9750 for the

WIn98 operating system

@ This kind of interaction is acceptable when each
refinement makes sense for the task at hand
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Search Process

‘

L

L

L

Numerous studies have been made of people engaged
In the search process

The results of these studies can help guide the design
of search interfaces

One common observation Is that users often
reformulate their queries with slight modifications

Another Is that searchers often search for information
that they have previously accessed

# The users’ search strategies differ when searching over
previously seen materials

Researchers have developed search interfaces support
both query history and revisitation
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Search Process

M Studies also show that it is difficult for people to
determine whether or not a document is relevant to a

topic

# The less users know about a topic, the poorer judges they are of
whether a search result is relevant to that topic

@ Other studies found that searchers tend to look at only
the top-ranked retrieved results

@ Further, they are biased towards thinking the top one or
two results are better than those beneath them
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Search Process

@ Studies also show that people are poor at estimating
how much of the relevant material they have found

@ Other studies have assessed the effects of knowledge
of the search process itself

@ These studies have observed that experts use different
strategies than novices searchers

A For instance, Tabatabal et al found that

M expert searchers were more patient than novices

# this positive attitude led to better search outcomes
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Search Interfaces Today
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Getting Started

& How does an information seeking session begin in
online information systems?

# The most common way is to use a Web search engine

# Another method is to select a Web site from a personal
collection of already-visited sites

a which are typically stored in a browser’s bookmark

# Online bookmark systems are popular among a smaller segment
of users

a Ex: Delicious.com

# Web directories are also used as a common starting point, but
have been largely replaced by search engines
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Query Specification

@ The primary methods for a searcher to express their
Information need are either

# entering words into a search entry form
# selecting links from a directory or other information organization
display

& For Web search engines, the query is specified in
textual form

& Typically, Web gueries today are very short consisting
of one to three words
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Query Specification

@ Short queries reflect the standard usage scenario in
which the user tests the waters:

M If the results do not look relevant, then the user reformulates their

query
M If the results are promising, then the user navigates to the most
relevant-looking Web site

@ This search behavior is a demonstration of the
orienteering strategy of Web search
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Query Specification

W Before the Web, search systems regularly supported
Boolean operators and command-based syntax

# However, these are often difficult for most users to understand

& Jansen et al conducted a study over a Web log with
1.5M queries, and found that
d 2.1% of the queries contained Boolean operators

# 7.6% contained other query syntax, primarily double-quotation
marks for phrases

& White et al examined interaction logs of nearly 600,000
users, and found that

# 1.1% of the queries contained one or more operators
# 8.7% of the users used an operator at any time
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Query Specification

@ Web ranking has gone through three major phases
& In the first phase, from approximately 1994—-2000:
# Since the Web was much smaller then, complex queries were
less likely to yield relevant information
# Further, pages retrieved not necessarily contained all query

words

@ Around 1997, Google moved to conjunctive queries only

# The other Web search engines followed, and conjunctive ranking
became the norm

# Google also added term proximity information and page
Importance scoring (PageRank)

# As the Web grew, longer queries posed as phrases started to
produce highly relevant results

Chap 02: User Interfaces for Search, Baeza-Yates & Ribeiro-Neto, Modern Information Retrieval, 2nd Edition — p. 22



Query Specification Interfaces

@ The standard interface for a textual query is a search
box entry form

@ Studies suggest a relationship between query length
and the width of the entry form

# Results found that either small forms discourage long queries or
wide forms encourage longer queries
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Query Specification Interfaces

&l Some entry forms are followed by a form that filters the
guery in some way

@ For instance, at yelp.com, the user can refine the
search by location using a second form

Search for (s g. taco, salon, Max's) MHear (dddress, Nsighborhood, City, State or Zip)
resturants washington, dc

| T
| Real Peaple. Real Reviews, My Saved Locations

i Welcome AboutMe  Writea Review  Find Reviews  Invite Friends  Messaging | Home (Primary) Memi
5 Berkeley, CA 94705
resturants \Washington, DC Recently Used Locations 1to 10 of 52
Did you mean: restaurants Crinda, CA
Berkelev, CA =
4 | m J 2

&l Notice that the yelp.com form also shows the user’s
home location, if it has been specified previously
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Query Specification Interfaces

al Some search forms show hints on what kind of
Information should be entered into each form

al For instance, in zvents.com search, the first box is
labeled “what are you looking for”?

events | movies | restaurants | venues | performers

vents | wnat are you 100King 1or | | when (tonight, this weekend |

search tip

events movies | restaurants | venues | performers +
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Query Specification Interfaces

@ The previous example also illustrates specialized input
types that some search engines are supporting today

# The zvents.com site recognizes that words like “tomorrow” are
time-sensitive

M It also allows flexibility in the syntax of dates

& To illustrate, searching for “comedy on wed”
automatically computes the date for the nearest future
Wednesday

# This is an example of how the interface can be designed to reflect
how people think
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Query Specification Interfaces

@ Some interfaces show a list of query suggestions as the
user types the query

# This is referred to as auto-complete, auto-suggest , or dynamic
guery suggestions

# Anick et al found that users clicked on dynamic Yahoo
suggestions one third of the time

& Often the suggestions shown are those whose prefix
matches the characters typed so far

# However, in some cases, suggestions are shown that only have
Interior letters matching

@ Further, suggestions may be shown that are synonyms
of the words typed so far
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Query Specification Interfaces

&l Dynamic query suggestions, from Netflix.com

I:-&i

vinners | Being There
Being John Malkovich

Being Julia

Beijing Bicycle
Beiderbecke Connection

The Unbearable Lightness of Being:
Special Edition

The Importance of Being Earmest
The Beiderbecke Affair

The Business of Being Born

Devious Beings
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Query Specification Interfaces

@ The dynamic query suggestions can be derived from
several sources, including:
# The user’'s own guery history
# A set of metadata that a Web site’s designer considers important

# All of the text contained within a Web site
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Query Specification Interfaces

& Dynamic guery suggestions, grouped by type, from
NextBlo.com:

NEXTBIO). [

compoundy EMB (Emb)
gene> EMB (MGCT1745, Gp70, AL022799, MGC21425)
compoundy EMB (Ethambutol)
search> embr se compound EMB (Methylurethane)
geney Embl1
geney Embl2
- compound > EMBBA (Embba) I
experiments(0) it  tissue> Embryo
compound» Embarin (Allopurinol)
compound > Embutox (Butoxone) relevance by
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Retrieval Results Display

@ When displaying search results, either

# the documents must be shown in full, or else
# the searcher must be presented with some kind of representation
of the content of those documents

@ The document surrogate refers to the information that
summarizes the document

# This information is a key part of the success of the search
Interface

# The design of document surrogates is an active area of research
and experimentation

# The quality of the surrogate can greatly effect the perceived
relevance of the search results listing
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Retrieval Results Display

& In Web search, the page title is usually shown
prominently, along with the URL and other metadata

@ In search over information collections, metadata such
as date published and author are often displayed

A Text summary (or snippet ) containing text extracted
from the document is also critical

& Currently, the standard results display is a vertical list of
textual summaries

@ This list is sometimes referred to as the SERP (Search
Engine Results Page)
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Retrieval Results Display

& In some cases the summaries are excerpts drawn from
the full text that contain the query terms

& In other cases, specialized kinds of metadata are
shown in addition to standard textual results

# This technigue is known as blended results or universal search
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Retrieval Results Display

& For example, a query on a term like “rainbow” may
return sample images as one entry in the results listing

Web | Images | Video | Local | Shopping | mare -
raiﬁbow - . . Search . Jptions »  Customize w -.AHOO.’

-
1 - 10 of 385,000,000 for rainbow {About) - 0.08 5 | Y SearchScan o

m

Also try: rainbow clothing store, rainbow sandals, More.

Rainbow - Image Results

P E
’A\ ) (
@aﬁgbaw !f% Maore rainbow images

Oy KITDE

Yahoo! Shortcut - About

Rainbow - Wikipedia, the free encyclopedia

Visioility | Scientific.. Varigtions | Scientific..

A rainbow is an optical and meteorological phenomenon that
causes a spectrum of light to appear in the sky when the Sun shines
onto droplets of moisture in the Earth’s atmosphere. They take the
form of a multicoloured arc,...

en.wikipedia.orgiwiki/Rainbow - 121k - Cached

Rainbow (band) - Wikipedia. the free encyclopedia

History | Member history | Discography (studio alobums) | Cther reading

Rainbow were an English hard rock and heawvy metal band formed by former Deep

Purple guitarist Ritchie Blackmaore in 1975, In addition to Blackmore, the band -
4 | 11 | 5
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Retrieval Results Display

& A query on the name of a sports team might retrieve the
latest game scores and a link to buy tickets

Web Images Maps MNews Video Gmail more »

Google - (o | s

Web Video Mews Blogs |mages Results 1-10 of about 22,800,000 for rockets [definition].

NBA. com - Houston Rockets
Official site containing news, scores, audio and video files, player statistics, and

schedules.

www.nba.com/rockets! - 7k - Cached - Similar pages
Scores and Schedule Rockets Power Dancears
Tickets Stats
E-Brochure Giveaway Mights
Players Video Gallery

More resulis from nba.com =

ROCKETS: 2008-08 ROCKETS SCHEDULE

Rocket Power Dancers - Cluich the Bear - Red Rowdies - Fan Photos - Launch Crew -
Little Dippers - Recycle ltem of the Month ... ROCKETS SCHEDULES & RESULTS ...
www.nba.com/rockets/schedulel - 73k - Cached - Similar pages

Rocket - Wikipedia, the free encyclopedia
Arocket or rocket vehicle is a missile, aircraft or other vehicle which obtains thrust by the
reaction of the rocket to the ejection of fast moving fluid ...

en.wikipedia.orgiwikilRocket - 205k - Cached - Similar pages

Video results for rockets

lakers vs rockets 11/9/2008 How To Make a Mentos Coke
< kobe bryant huge ... Rocket
7 min

www . youtube.com ane.rewer.com

Chap 02: User Interfaces for Search, Baeza-Yates & Ribeiro-Neto, Modern Information Retrieval, 2nd Edition — p. 35



Retrieval Results Display

2 Nielsen notes that in some cases the information need
IS satisfied directly in the search results listing

# This makes the search engine an “answer engine”

@ Displaying the guery terms in the context in which they
appear in the document:
# Improves the user’s ability to gauge the relevance of the results
d Itis sometimes referred to as KWIC - keywords in context

d Itis also known as guery-biased summaries, query-oriented
summaries, or user-directed summaries
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Retrieval Results Display

& The visual effect of query term highlighting can also
Improve usability of search results listings

# Highlighting can be shown both in document surrogates in the
retrieval results and in the retrieved documents

& Determining which text to place in the summary, and
how much text to show, is a challenging problem

& Often the summaries contain all the query terms in
close proximity to one another

a However, there is a trade-off between

@ Showing contiguous sentences, to aid in coherence in the result

@ Showing sentences that contain the query terms
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Retrieval Results Display

@ Some results suggest that it is better to show full
sentences rather than cut them off

# On the other hand, very long sentences are usually not desirable
in the results listing

& Further, the kind of information to display should vary
according to the intent of the query

# Longer results are deemed better than shorter ones for certain
types of information need

# On the other hand, abbreviated listing is preferable for
navegational queries

# Similarly, requests for factual information can be satisfied with a
concise results display
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Retrieval Results Display

@ Other kinds of document information can be usefully
shown in the search results page

Web Images Maps MNews Video Gmail maore »

GO 1. )8 [e rochkets @ ﬁ

Web Video Mews Blogs Images Results 1-10 of about 22,800,000 for rockets [definition],

NBA com - Houston Rockets

Official site containing news, scores, audio and video files, player statistics, and
schedules.

www.nba.comirockets/ - Tk- Cached - Similar pages

Scores and Schedule Eockets Power Dancers

Tickets Stats
E-Brochure Giveaway Mights
Players Video Gallery

Mare resulis from nba.com =

ROCKETS: 2008-08 ROCKETS SCHEDULE
Rocket Power Dancers - Clutch the Bear - Red Rowdies - Fan Photos - Launch Crew -
Little Diippers - Recycle ltem of the Manth ... ROCKETS SCHEDULES & RESLULTS ...

www.nba.com/rockets/schedulel - 73k - Cached - Similar pages

Rocket - Wikipedia, the free encyclopedia

Arocket or rocket vehicle is a missile, aircraft or other vehicle which obtains thrust by the
reaction of the rocket to the ejection of fast moving fluid ...

enwikipedia.orgiwikilRocket - 205k - Cached - Similar pages

Video results for rockets

lakers vs rockets 11/9/2008 How To Make a Mentas Coke
= kobe brvant huge ... Rocket
7 min

www youtube.com ane.rewer.com
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Retrieval Results Display

@ The page results below show figures extracted from
journal articles alongside the search results

- ~
W B Home | About BioText | Contact Us
9 SEARCH ENGINE
| CXCR4 HIV-1 Search
Search Over: © Full Text & Abstracts O Figure Captions (List) @} Figure Captions (Grid) O Tables  Sort By: | Relevarce i V: Results/Page: | 20 V:

Results 1.20 of 168 searching full text = 1234 » FULL-TEXT EXCERPTS FIGURES

Down-regulation of cell surface CXCR4 by HIV-1 FIGURES FROM ARTICLE:
Chai, B., Gatti, P., Fermin, €., Viah, 5., Haislip, &, Garry, R, (2008) Iirofogy Journal,

ABSTRACT

C¥C chemokine receptor 4 (CXCR4), a member of the G-protein-coupled chemaokine
receptor family, can serve as a co-receptor along with CD4 for entry into the cell of
T-cell tropic ¥4 human immunodeficiency virus type 1 (HI¥-1) strains. Productive
infection of T-lymphablastaoid cells by X4 HI¥-1 markedly reduces cell-surface
expression of C04, but whether or not the co-receptor CXCR4 is down-regulated has
not been conclusively determined, ... Show Full Abstract

FULL-TEXT EXCERPTS

...family function as coreceptors with the primary receptor CD4 to allow entry of various
strains of human immunodeficiency virus type 1 (HIV-1) inta the cells [5-8]. T-cell-
tropic ¥4 HI¥-1 use CD4 and chemokine receptor CXCR4 for entry into target cells,
whereas macrophage-tropic RS HIV-1 use CD4 and chemoking receptor CCRE.
Dual-tropic strains can use either CCRS and CXGR4 as co-receptors. ..

Yiew all figures (53 and tables from this article.

..manner [29,30]. Chemokine receptors, including CCRS and GXGR4, can be... Show Full
Excerpts

WVIEW FULL ARTICLE: HTML | PDE

Differential control of CXCR4 and CD4 downregulation by HIV-1 Gag FIGURES FROM ARTICLE:
waliathan, R., Resh, M, (2008) WWrology Journal,
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Query Reformulation

@ There are tools to help users reformulate their query

# One technigue consists of showing terms related to the query or
to the documents retrieved in response to the query

M A special case of this is spelling corrections or
suggestions

# Usually only one suggested alternative is shown: clicking on that
alternative re-executes the query

# In years back, the search results were shown using the
purportedly incorrect spelling
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Query Reformulation

Al Microsoft Live’s search results page for the query “IMF”

ck | Signin
£7 Live Search | IMF B
Web 1-100f 8,500,000 resutts - Advanced Felated searches
See also: Images, Viden, News, Maps, More * International Monetary Fund
IMF -- International Monetary Fund Home Page The World Bank
IMF Home page with links to News, About the IMF, Fund Rates, IMF Publications, What's New, International Music Feed

Standards and Codes, Country Information and featured topics

ooy imf orgfexternalfindes. htm - Cached page IMF Download

IMF Country Page Publications History IMF

Data And Statistics Wyhat The IMF Does International Ministerial Fellowship
About The [MF How To Contact Us . . . .
IMF Recruitment Far Students Indian Mountaineering Foundation

IMF_Archive Manager

Showe rrore results frorm wes irnf org

Western Asset Inflation Managerment Fund Inc (IF) Sponsored sites
Sirana SpamCenter
B30 1200 200 400 A 15.34 \/Ulume_ 12,567 Web-based application that enables
.07 (0.46%) P/E Ratio  NA adminstration of M3 Exchange IMF.
1628 W Market Cap. MA WY, SiFana. corm
15.00 See your message here...

Company Report - Financial Results - Earning Estimates - Guotes by Comstock, 20 min delay - Data in US Dollars

Wyastern Asset Inflation Managerment Fund Inc Announces... Business\Wire 6 days ago
Western Asset Inflation Managerment Fund Inc. Announces...  Businessyire 3id/2009
Helpful? Yes | ko

International Monetary Fund - Wikipedia, the free encyclopedia

The International Monetary Fund (IMF} is an international organization that oversees the glabal
financial system by following the macroeconomic policies of its member countries, in particular those
with an impact on exchange rates and the balance of payments. It is an organization formed to
stabilize international exchange rates and facilitate development. [2]

Organization and purpose - Data Dissemination ... - Membership gualifications

en.wikipedia. orgfwiki/IMF - Cached page
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Query Reformulation

@ Term expansion : search interfaces are increasingly
employing related term suggestions

M Log studies suggest that term suggestions are a
somewhat heavily-used feature in Web search

& Jansen et al made a log study and found that 8% of
gueries were generated from term suggestions

& Anick et al found that 6% of users who were exposed to
term suggestions chose to click on them
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Query Reformulation

@ Some query term suggestions are based on the entire
search session of the particular user

@ Others are based on behavior of other users who have
Issued the same or similar queries in the past
# One strategy is to show similar queries by other users

# Another is to extract terms from documents that have been
clicked on in the past by searchers who issued the same query
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Query Reformulation

a Relevance feedback is another method whose goal is
to aid in query reformulation

@ The main idea is to have the user indicate which
documents are relevant to their query

@ In some variations, users also indicate which terms extracted
from those documents are relevant

& The system then computes a new query from this
Information and shows a new retrieval set
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Query Reformulation

& Nonetheless, this method has not been found to be
successful from a usability perspective

# Because that, it does not appear in standard interfaces today
@ This stems from several factors:

# People are not particularly good at judging document relevance,
especially for topics with which they are unfamiliar

# The beneficial behavior of relevance feedback is inconsistent

Chap 02: User Interfaces for Search, Baeza-Yates & Ribeiro-Neto, Modern Information Retrieval, 2nd Edition — p. 46



Organizing Search Results

& Organizing results into meaningful groups can help
users understand the results and decide what to do next

@ Popular methods for grouping search results: category
systems and clustering

A Category system : meaningful labels organized in such
a way as to reflect the concepts relevant to a domain

# Good category systems have the characteristics of being
coherent and relatively complete

# Their structure is predictable and consistent across search
results for an information collection

Chap 02: User Interfaces for Search, Baeza-Yates & Ribeiro-Neto, Modern Information Retrieval, 2nd Edition — p. 47



Organizing Search Results

@ The most commonly used category structures are flat,
hierarchical , and faceted categories

@ Flat categories are simply lists of topics or subjects

# They can be used for grouping, filtering (narrowing), and sorting
sets of documents in search interfaces

@ Most Web sites organize their information into general
categories

# Selecting that category narrows the set of information shown
accordingly
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Organizing Search Results

A Some experimental Web search engines automatically
organize results into flat categories

# Studies using this kind of design have received positive user
responses (Dumais et al, Kules et al)

@ However, it can difficult to find the right subset of
categories to use for the vast content of the Web

@ Rather, category systems seem to work better for more
focused information collections
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Organizing Search Results

& In the early days of the Web, hierarchical directory
systems such as Yahoo's were popular

@ Hierarchy can also be effective in the presentation of
search results over a book or other small collection

@ The Superbook system was an early search interface
based on this idea

& In the Superbook system, the search results were
shown in the context of the table-of-contents hierarchy
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Organizing Search Results

@ The SuperBook interface for showing retrieval results in
context

The Super Book Document Browser Features
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Organizing Search Results

@ An alternative representation is the faceted metadata

& Unlike flat categories, faceted metadata allow the
assignment of multiple categories to a single item

M Each category corresponds to a different facet
(dimension or feature type) of the collection of items
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Organizing Search Results

al Figure below shows a example of faceted navigation

Flamenco Fine Arts Search

Hiztory and Settings Retim to reh Vagout

:[ search ]

@allitems Oin current results

Refine your gearch within thege categories:
MEDIA: all = Print
aguatint @
drypaint ¢1o)

endraving (50
etching 7

lithograph 24
mezzatint (14
winndeut ¢1z)

LOCATION: all = Europe {oroup results)

AuUstria ) Italy (14
Belgium f Flanders &) Scotland &)
Bohernia () Spain i1
France i27) Switzerland 2y
Germany (191 mate...
Haolland 24y

OBJECTS (group results)
Clathing e

Containers 213

Food and Meals a5)

Musical Instruments @)
Wehicles 56)
Weapons (27

Euelz Wiriting Tools ¢z
Lighting ¢2)

BUILT_PLACES (Qroup results)

Bridae (121 Crwelling 197
Building 563 Bart of Building a4y
Built Open Space (14 Eoad z1)

AHIMALS AND PLANTS {group results)

Birds 19y Mammmals, Hoofed 43y
Creatures and Beasts (1) Mamrnals, Other ¢aa
Fish and Malluscs i) Patts of Plants @)
Elowers ¢y Trees 3

These terms define yvour current search. Click the |« |to remave a term.

keywiard “castie’ -

! LOCATION: Evrape |-

MEDIA: Frint -

197 items, grouped by MEDIA {view ungrouped items)

aquating &

*-'_.::’ '4 . = "
Cagtnavin Castle, Duntanboraugh Castle  Edinburgh Castle M. Untitled {landscap. .
18th - 19th century 1808 1801 circa 1780
drypoint 10y,
r P ——

Castie Mayle
149th - 20th century

landscape with a
19th - 20th century

Stirling Castle, M...
19th - 20th century

Lindesfarne Castle
19th - 20th century
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Organizing Search Results

& Clustering refers to the grouping of items according to
some measure of similarity

A It groups together documents that are similar to one
another but different from the rest of the collection

# Such as all the document written in Japanese that appear in a
collection of primarily English articles

@ The greatest advantage of clustering is that it is fully
automatable

@ The disadvantages of clustering include

# an unpredictability in the form and quality of results
d the difficulty of labeling the groups
# the counter-intuitiveness of cluster sub-hierarchies
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Organizing Search Results

@l Output produced using Findex clustering
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Organizing Search Results

al Cluster output on the query “senate”, from Clusty.com

web news images wikipedia blogs jobs more »

clusters

All Results (133) remix

& Biography, Constituent
SEIVICes (57

U Photos (24]

O Issues, news [

& Visiting Washington (5}
© Voting record (5}

@ Virginia (4)

@ Maine (2}

@ Biography, Contact Details,
And Constituent Services (2)

@ Policy, Calendar (z)
@ Other Topics s)
@ Senate Committee (23
State Senate {17)
@ Votes (13
& Constituent services |3)
@ Obama Budget (2)
@ Expand (2)

Cluster Senate Committee contains 29 documents.

1. US. Senate ® &, &

Official site of "the living symbol of our union of states ” Connect with Senators, and learn about Senate
committees, legislation, records, ar, history, schedules, news, tours ..
www.senate.gov - [cache] - Live, Open Directory, Ask

2 U5 Senate Committee on Commerce. Science. & Transportation B & &

Committee jurisdiction includes the Coast Guard, coastal management, communications, highway safety,
waterways, interstate commerce, maritime commerce, fisheries, merchant marine ...
commerce.senate.gov - [cache] - Live, Ask

3. United States Senate Committee on Banking. Housing and Urban Affairs ... & % &
United States Senate Committee on Banking, Housing and Urban Affairs
panking senate gov - [cache] - Live

4. Senate of the Kingdom of Cambodia B 4 &

Information about legislative activities, laws, committees, senators and an historical imeline from 1998,
www.senate.gov kh - [cache] - Open Directory, Ask

5 Kansas Senate B 4 &

Senate Roster, ... Home = Senate ... Senate Committees
www kslegislature orglegsn-senatefindex do - [cache] - Ask

6. U.S. Senate Committee on Energy and Matural Resources 8 4 &

Has jurisdiction over energy policy, regulation, and research. Also deals with energy and mineral
conservation, ports used for energy transport, irrigation, reclamation, mining ...
energy.senate.gov - [cachel - Live

— e . - - e n # " i Ras no— . —_
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Visualization in Search Interfaces

@ Experimentation with visualization for search has been
primarily applied in the following ways:
# Visualizing Boolean syntax
@ Visualizing query terms within retrieval results
# Visualizing relationships among words and documents

# Visualization for text mining
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Visualizing Boolean Syntax

W Boolean query syntax is difficult for most users and is
rarely used in Web search

@ For many years, researchers have experimented with
how to visualize Boolean guery specification

@ A common approach is to show Venn diagrams

& A more flexible version of this idea was seen in the
VQuery system , proposed by Steve Jones
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Visualizing Boolean Syntax

@ The VQuery interface for Boolean guery specification

nN=—— Vuery: Steve Jones 199 c0DFv————————————————————————— =]
-
[=| Enter new term
—_—
< Retrieval ® @ 9@ 9 9 G
&0 on
R —
L] L]
Fanking
16 .
LenEeee Collections
L] k L] 60
Wizualization
=10)
@ HCI Biblingraphy
Refinerment
11
-]
4 [l »
Search for any docurmnents in "HCI Bibliography" containing either Query and Boolean; or Graphical,
Searching and Browsing; but not Ranking
i
WQuery Results Preview
Sorted by Source | % |
Keep selected for Iater]
K documents match the selected query

[»

Graphical Presentation of Boolean Expressions ina A. fichard

Query Processing in o Heterogeneous Retrieval Hetw Patricia Simpson

On Extending the Uector Spoce Model for Boolean Qu 5. K. M. Hong, W. Ziarko, U. U, Roghavan, P. C. H. Hong
A Direct Nanipulation Interfoce for Boolean Inform Peter G, Anick, Jeffrey O. Brennonm, Rex A. Flunn, Duuid:
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Visualizing Query Terms

‘

L

Understanding the role of the query terms within the
retrieved docs can help relevance assessment

Experimental visualizations have been designed that
make this role more explicit

In the TileBars interface |, for instance, documents are
shown as horizontal glyphs

The locations of the query term hits marked along the
glyph

The user Is encouraged to break the query into its
different facets, with one concept per line

Then, the lines show the frequency of occurrence of
guery terms within each topic
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Visualizing Query Terms

@ The TileBars interface

User Query
(Enter words for dfferent topics on different lines)| ~_RemSearch | NewQuery | Qut |
pstevporesls Search Limit: - S0 - 100 # 250 - 500 - 10¢
prevention
‘research Number of Clusters: - 3 - 4 ¢ 5 .- 8 . 10
T |
Mode: Tile Bars
=

iy
L . | FR88513-0157
ﬂE AP: Groups Seek §1 Billion a Year for Aging Research
ELI SIMN: WOMEN'S HEALTH LEGISLATION PROPOSED CF
i AP: Older Athletes Run For Science

IE“_—___-_- FR: Committee Meetings
|;||____| FR: October Advisory Committees; Meetings
HLI___A FR88120-0046

Zlh il FR: Chronic Disease Burden and Prevention Models; Program .
i - AP: Survey Says Experts Split on Diversion of Funds for AIDS
EE FR: Consolidated Delegations of Authority for Policy Developn
ﬂ:’ SIMN: RESEARCH FOR BREAST CANCERIS STUCKIN P
N I ~IN | <0z

Chap 02: User Interfaces for Search, Baeza-Yates & Ribeiro-Neto, Modern Information Retrieval, 2nd Edition — p. 61



Visualizing Query Terms

@ Other approaches include placing the query terms Iin
bar charts, scatter plots, and tables

@ A usability study by Reiterer et al compared five views:

8 a standard Web search engine-style results listing

# a list view showing titles, document metadata, and a graphic
showing locations of query terms

# a color TileBars-like view
# a color bar chart view like that of Veerasamy & Belkin

# a scatter plot view plotting relevance scores against date of
publication
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Visualizing Query Terms

al Field-sortable search results view
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Visualizing Query Terms

M Colored TileBars view
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Visualizing Query Terms

& When asked for subjective responses, the 40
participants of the study preferred, on average, in this
order:

¥ Field-sortable view first
# TileBars
# Web-style listing

@ The bar chart and scatter plot received negative
responses
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Visualizing Query Terms

@ Another variation on the idea of showing query term hits
within documents is to show thumbnails

# Thumbnails are miniaturized rendered versions of the visual
appearance of the document

@ However, Czerwinski et al found that thumbnails are no
better than blank squares for improving search results

@ The negative study results may stem from a problem
with the size of the thumbnails

# Woodruff et al shows that making the query terms more visible
via highlighting within the thumbnail improves its usability
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Visualizing Query Terms

al Textually enhanced thumbnails
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Words and Docs Relationships

& Numerous works proposed variations on the idea of
placing words and docs on a two-dimensional canvas

& In these works, proximity of glyphs represents semantic
relationships among the terms or documents

@ An early version of this idea is the VIBE interface

@ Documents containing combinations of the query terms are
placed midway between the icons representing those terms

& The Aduna Autofocus and the Lyberworld projects
presented a 3D version of the ideas behind VIBE
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Words and Docs Relationships

@ The VIBE display
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Words and Docs Relationships

@ Another idea is to map docs or words from a very high-
dimensional term space down into a 2D plane

# The docs or words fall within that plane, using 2D or 3D
@ This variation on clustering can be done to

# documents retrieved as a result of a query

@ documents that match a query can be highlighted within a
pre-processed set of documents

& InfoSky and XFIND’s Vislslands are two variations on
these starfield displays
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Words and Docs Relationships

& InfoSky, from Jonker et al
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Words and Docs Relationships

al XFIND’s Vislslands, from Andrews et a
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Words and Docs Relationships

@ These views are relatively easy to compute and can be
visually striking

& However, evaluations that have been conducted so far
provide negative evidence as to their usefulness

#@ The main problems are that the contents of the documents are
not visible in such views

& A more promising application of this kind of idea is In
the layout of thesaurus terms, in a small network graph

# Ex: Visual Wordnet
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Words and Docs Relationships

A The Visual Wordnet view of the WordNet lexical
thesaurus
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Visualization for Text Mining

& Visualization is also used for purposes of analysis and
exploration of textual data

& Visualizations such as the Word Tree show a piece of a
text concordance

d It allows the user to view which words and phrases commonly
precede or follow a given word

@ Another example is the NameVoyager, which shows
frequencies of names for U.S. children across time
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Visualization for Text Mining

& The Word Tree visualization, on Martin Luther King’'s
| have a dream speech, from Wattenberg et al
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Visualization for Text Mining

@ The popularity of baby names over time (names
beginning with JA), from babynamewizard.com
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Visualization for Text Mining

& Visualization is also used in search interfaces intended
for analysts

@ An example is the TRIST information triage system,
from Proulx et al

& In this system, search results is represented as
document icons

# Thousands of documents can be viewed in one display

@ It supports multiple linked dimensions that allow for
finding characteristics and correlations among the docs

M Its designers won the IEEE Visual Analytics Science
and Technology (VAST) contest for two years running
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Visualization for Text Mining

@ The TRIST interface with results for queries related to
Avian Flu
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Design and Evaluation

_

_

User interface design: a field of Human-Computer
Interaction (HCI)

This field studies how people think about, respond to,
and use technology

User-centered design: a set of practices developed to
facilitate the design of interfaces

The design process begins by determining what the
Intended users’ goals are

Then, the interface is devised to help people achieve
those goals by completing a series of tasks
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Design and Evaluation

@ Goals in the domain of information access can range
quite widely

# From finding a plumber to keeping informed about a business
competitor

#@ From writing a publishable scholarly article to investigating an
allegation of fraud

@ The design of interfaces is an iterative process, in which
the goals and tasks are elucidated via user research
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Design and Evaluation

@ Evaluating a user interface is often different from
evaluating a ranking algorithm or a crawling technique

# A crawler can be assessed by crisp quantitative metrics such as
coverage and freshness

# A ranking algorithm can be evaluated by precision, recall, and
speed

@ The quality of a user interface is determined by how
people respond to it

@ Subjective responses are as, if not more, important
than quantitative measures

A If a person has a choice between two systems, they will
use the one they prefer

Chap 02: User Interfaces for Search, Baeza-Yates & Ribeiro-Neto, Modern Information Retrieval, 2nd Edition — p. 82



Design and Evaluation

@ The reasons for preference may be determined by a
host of factors:

# Speed, familiarity, aesthetics, preferred features, or perceived
ranking accuracy

@ Often the preferred choice is the familiar one
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Design and Evaluation

@ How best to evaluate a user interface depends on the
current stage in the development cycle

& When starting with a new design or idea, discount
usability methods are typically used

# Example: showing a few users different designs asking them to
indicate which parts are promising and which are not

@ Another commonly used discount evaluation method is
heuristic evaluation

# Usability experts “walk through” a design and evaluate the
functionality in accordance with a set of design guidelines
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Design and Evaluation

A A formal experiment must be carefully designed to take
Into account potentially confounding factors

# For instance, it is important for participants to be motivated to do
well on the task

@ This kind of study can uncover important subjective
results

@ Such as whether a new design is strongly preferred over a
baseline

& However, it is difficult to find accurate guantitative
differences with a small number of participants
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Design and Evaluation

@ Another problem: the timing variable is not the right
measure for evaluating an interactive search session

# A tool that allows the searcher to learn about their subject matter
as they search may be more beneficial, but take more time

& Two approaches to evaluating search interfaces have
gained in popularity in recent years

& One is to conduct a longitudinal study

d# Participants use a new interface for an extended period of time,
and their usage is monitored and logged

# Evaluation is based both on log analysis and questionnaires and
Interviews with the participants
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Design and Evaluation

& Another evaluation technique is to perform experiments
on already heavily-used Web sites

@ Consider a search engine that receives millions of
gueries a day
# arandomly selected subset of the users is shown a new design

# their actions are logged and compared to another randomly
selected control group that continues to use the existing interface

# this approach is often referred to as bucket testing, A/B testing
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