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What is usability?



Usability is one dimension along which we may
evaluate a system.

Cost Features, capabilities

Reliability “Objective” “performance

Speed Etc.



What is usability?

Learnability

How easy is it for users to learn how to accomplish tasks
for the first time?

Efficiency
Once they’ve learned, how quickly can they accomplish tasks?

Memorability
How easy is it to re-establish proficiency after a period of non-use?

Errors

What kind, number, and severity of errors do users make? How
easy is it for them to recover?

Satistaction
How “pleasant” or “satistying” is it to use?




Designing a user interface involves tradeoffs:

Learnability

How easy is it for users to learn how to accomplish tasks
for the first time?

Efficiency
Once they’ve learned, how quickly can they accomplish tasks?

A system that novices find very easy to learn...

... might be inefficient for experts!
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Events |create new event

= World =
Space
{ iim . I is pressed
- - Begin: ‘IceSkater.go wireframe
~ During: <None>
~ End: IceSkater.go solid
- ~ When the world starts, do  World.my first animation
@ World.my first animation
World.my first animation No parameters create new parameter
NO Va".ables aem mwtu
Wait 1 second =

Camera — set point of viewto <None> —  paint of view of = Camera PointOfView? -

:': Wait 1 second

- Camera set point of view to  <None>  point of view of = Camera.PointOfView
- =/ Do together
_lceSkater — turn left -~ 0.45 revolutions — more...

IlceSkater  setpose IceSkaterpose  more...

IceSkater.skate howiany Steps = 1
“lceSkater.simpleSpin
/i backwards and jump

= Do together
: IceSkater.skateBackwards howhfany Steps =2

duwration = 2 seconds

Doinorder Dotogether WElse Loop While For allinorder For all together




Ziodsmsg.cpp (~/src/360/cdr/src) - VIM

File Edit Tools Syntax Buffers Wind
M 2 A

] ' lsmsgimg
[11:0dsmsg.h]* [

1 &

is line should n compile
360CDR_TRACEAELE MEMBER( "ODSMsqg_getResult",0DsSMsqg)
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How to decide on the right balance?

A user centered design process can help!

Rather than starting with system capabilities,
features, etc....

... UCD starts with the users, and their needs,
goals, capabilities, etc.



7 Phases of User-Centered Design ey o

When the user becomes the Co-Designer Mary Elizabeth Miller

Research The User Create Goals Prototype Produce

Primary User

Secondary User

Tertiary User
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What does usability look like in IR?



Key point: Users rarely use a tool for its own sake.

search
Engine

—
@ { Results )
N

The various pieces of an IR system exist to help in
this process.




There are two main components to a modern
search interface:

Query specification

Results viewing




Google

Google Search I'm Feeling Lucky

Search for e g. taco, salon, Max's) Mear (dddress, Neighborhood, City, State or Zip}
resturants |wash1'ngtnn, dic ﬂ m

Real Peaple. Real Reviews," T
P My Saved Locations

Welcome AboutMe  Writea Review  Find Reviews  Invite Friends  Messaging | Home (Primary) Mamt
Berkeley, CA 94705
resturants Washington, DC Recently Used Locations 1to 10 of 52
Did you mean: restaurants Orinda, CA
Berkeley. CA =
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ml events | movies | restaurants | venues | performers

what are you looking for? when (tonight, this weekend, __)

search tip

events movies | restaurants @ venues performers {



Google

monk

monkey

monkey bread
monkey kingdom
monk

monkey pod
monkfish

monkey go happy
monkey quest
monkey puzzle tree
monkey king

Google Search I'm Feeling Lucky

NEXTBIO ). | emb |search|

compound? EMB (Emb)
geney EMB (MGCT1745, Gp70, ALD22799, MGC21425)
compoundy EMB (Ethambutol)
search> embr  seompounds EMB (Methylurethane)
genel Embl1
geney Embl2
+— compoundy EMBBA (Embba) )
experiments(0) it tissue» Embryo
compound» Embarin (Allopurinol)
compound» Embutox (Butoxone) relevance Dy
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A major consideration for query formulation Ul:

User model vs. System model

“how do | think the system works” vs. “how does the
system actually work”

“Another study by Muramatsu and Pratt, 2001 with 14 participants found that most
people had strong misconceptions about simple Boolean operations. When comparing
search engines that automatically applied AND versus OR to query terms, some
assumed the ANDing search engine indexed a smaller collection; most had no
explanation at all. When receiving empty results for the query to be or not to be, two
thirds could not explain this phenomenon in a way that remotely resembled stopword
removal. For term order variation in queries (for example, boat fire vs. fire boat), two
thirds did not expect the results to differ.” (Hearst 2008, Ch. 1)


http://searchuserinterfaces.com/book/sui_references.html#muramatsu2001tqi
http://searchuserinterfaces.com/book/sui_references.html#muramatsu2001tqi

ml events | movies | restaurants | venues | performers

ven what are you looking for? when (tonight, this weekend. __.)

search tip

events movies | restaurants venues | performers {

The fastest, easiest way to plan travel

Flights Hotels Cars Packages

Search now to see Mights from top arlines and travel sites

Apr 24 Apr 26 1 person, coach -

© Roundtrip ) One-Way ) Multi-City ) Price Graph

¢ April

FEXEN 24 25 17 18 19 20 21 2 23

.901
'bsp
Best Selection Compare Prices Easy to Use
See flight results including layovers and

duration in a visual chart. Try heatmaps to

Airbnb accommaodations, 100. find accommodations close 10 shopping.,
nightiife and more.

Quickly compare prices across flight
providers and over 1.2 million hotels and
vacation rentals.

Search thousands of travel websites
instantly. We show Amtrak schedules &



There are two main components to a modern
search interface:

Query specification

Results viewing
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About 103,000,000 results (0.41 seconds)

Monkey - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Monkey ~ Wikipedia ~

Monkeys are haplorhine ("dry-nosed”) primates, a group generally possessing tails and
consisting of approximately 260 known living species. Many monkey ...

List of New World monkey ... - Old World monkey - New World monkey - Atelicae

Monkey | San Diego Zoo Animals
animals.sandiegozoo.org/animals/monkey ¥ San Diego Zoo ~

Contains monkey facts, differences between Old World and New World monkeys, and
how to help them survive.

Monkeys - Pictures, Interesting Facts and Experiments
www.livescience.com/topics/monkey/ ~

Learn about different species of monkeys; see pictures of monkeys in the wild; and
watch intelligent monkeys demonstrate their skills and abilities.

Monkey Pictures - Primate Wallpapers - National Geographic
animals.nationalgeographic.com/.../monkey... ~ National Geographic Society ~
See pictures of spider monkeys, baboons, macaques, and more in this photo gallery
from National Geographic.

Top 10 Funny Monkey Videos Compilation 2014 [NEW ...
: © www.youtube.com/watch?v=Ngh3L16! 11k
Jun 10, 2014 - Uploaded by mihaifrancu
Funny Monkey | Funny Monkey Videos | Funny Monkeys | Funny
Videos | Monkey Funny Video | Monkey ..

Top Funniest Monkeys Compilation 2014 - YouTube

www.youtube.com/watch?v=620L7SC5_A8 ~
Jan 29, 2014 - Uploaded by Star Fail Vids

' Top Funniest Monkeys Compilation 2014 Rate, Subscribe and
» 10:00 JEETT0

In the news

Cookies on the BBC website

BBC News - 22 hours ago

An experimental drug has cured monkeys infected with the
Ebola virus, US-based scientists ...

rd

Ebola Drug Works Against West African Strain in Study of Monkeys
New York Times - 22 hours ago

Ebola drug saves infected monkeys from death
The Verge - 1 day ago

More news for monkeys

Je
é

More.images
:

Monkey

Animal

Monkeys are haplorhine primates, a group generally possessing tails and
consisting of approximately 260 known living species. Many monkey
species are tree-dwelling, although there are species that live primanily on
the ground, such as baboons. Wikipedia

Representative species: Old World monkey, Atelidae, Night monkey,
Cebidae, Pitheciidae, Callitrichidae

Foedback



SERPs typically include “document surrogates”:

\ URL

Monkey - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Monkey v Wikipedia

Monkeys are haplorhine ("dry-nosed") primates, a group generally possessing tails and
condisting of approximately 260 known living species. Many monkey ...

List pf New World m§nkey ... - Old World monkey - New World monkey - Atelidae
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Epidemiology, pathogenesis, and clinical manifestations of Topic Outline  Show Graphics (8) X
. SUMMARY
Clinical manifestations INTRODUCTION
Summary
3 Schistosomiasis map (Figures) EPIDEMIOLOGY
3 Schistosomiasis e cycle (Figures) « Lifecycle

Diagnosis of schistosomiasis

Diagnosis
Summary
3 Schisto lab tests (Tables)

Treatment and prevention of schistosomiasis
Treatment
Summary and recommendations

Diseases potentially acquired by travel to Central Africa
Other infections
Foodborne and waterbome diseases
Summary

Arthropod-bome diseases
Other hazards

See images of Schistosomiasis in VisualDx

Schistosomiasis and glomerular disease
Diagnosis
Summary and recommendations
Therapy and prognosis
Clinicopathologic manifestations
Differential ciagnosis

Noncirrhotic portal hypertension

Idiopathic noncirrhotic portal hypertension (including nodular
regenerative hyperplasia)

Schistosomiasis
Summary and recommendations
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Results 1-20 of 168 searching full text < 1234 =

Down-regulation of cell surface CXCR4 by HIV-1
Chai, B., Gatti, P., Fermin, C., ¥igh, 5., Haislip, &., Garry, B, (2008) liralogy Journal,

ABSTRACT

C#C chemokine receptor 4 {CXCR4), a3 member of the G-protein-coupled chemokine
receptor family, can serve as a co-receptor along with CD4 for entry into the cell of
T-cell tropic 4 human immunodeficiency wirus type 1 (HIV-1) strains. Productive
infection of T-lymphoblastoid cells by =4 HI¥Y-1 markedly reduces cell-surface
expression aof CO4, 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 receptar CD4 ta allow entry of various
strains of human immunodeficiency virus type 1 (HI¥-1) into the cells [5-8]. T-cell-
tropic #4 HIY-1 use CD4 and chemokine receptor GXCR4 for entry into target cells,
whereas macrophage-tropic E5 HIV-1 use CO4 and chemokine receptor CCRE.
Dual-tropic strains can use either CCRE and CXCR4 as co-receptors. .

comanner [29,30]. Chemokine receptors, including CCRS and CXCR4, can be... Show Full
Excerpts

VIEW FULL ARTICLE: HTML | POFE

Differential control of CXCR4 and CD4 downregulation by HIV-1 Gag
aliathan, B, Resh, M, (2008 lWradogy Journal,

ARSTRACT
..{.‘-..r.... ]

The ESCRT {endosomal sorting complex required far transport) machinery functions to
sort cellular receptors into the lumen of the multivesicular body {MYB) prior to lysosomal

Horme | About BioText | Contact Lls

Search
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National Database for Autism Research - Home FITBIR: Federal Interagency Traumatic Brain Injury Research Informatics Systemn +

SFITBIR E=S

Foderal Imeragency Traumatic Brain hjury Research
INFORMATICS SYSTIEM

Defining Data Contributing Data Accessing Data Submitted Data Policies & Procedures v l AboUtFITBIR ¥ —

Collaborative
Biomedical Informatics

System
to support and accelerate TBI research

S
Our Vision

The Federal Interagency Traumatic Brain Injury Research (FITBIR) informatics system was developed 10 share data across the entire TBI research field and 10 facilitate
colaboration between laboratories, as well as interconnectivity with other informatics platforms. Sharing data, methodologles, and associated 100ls, rather than summaries
or interpretations of this information, can accelerate research progress by allowing re-analysis of data, as wel as re-aggregation, integration, and ngorous comparison with
other data, 1ools, and methods. This community-wide sharing requires common data definitions and standards, as well as comprehensive and coherent informatics

approaches
Working with FITBIR

Define Data Contribute Data Access Data Submitted Data
To achieve its vision, FITBIR FITBIR has established a two-tiered Qualified researchers can request FITBIR currently contains
implements the interagency submission strategy 10 ensure high access 10 data stored in FITBIR. To approximately 100,000 data records
Common Data Elements for TBI quality and 10 provide maximum gain access 10 shared data, an from studies funded by the DoD and
research and provides 100ls and benefit to investigators investigator must obtain data access NIM. This comprehensive data set
resources o extend the data privileges. includes demographics, cutcome
gctonary. m assessments, imagng and
-
LEARN MORE
LEARN MORE

M [ SFNIK,

Natoral st 2es of Heal

DHA @ (Fynging Org) MRMC &(Fynging Org) NINDS &{Fynding Org) NIH CIT &(Funging Qrg) FNH &




Foderal Interagency Troumatic Brain Injury Research
INFORMATICS sYstT™rem

L e ———— AccessingDats BT Policies & Procedures v )] About FITBIR v _

Accessing Data

Getting Started Getting Started Required Documents -
Quaified resaarchers can request access 10 data stored in FITBIR. To gain access to shared data, an o Data Access Request™
Query and Download investigator must obtain data access privileges

Data , ‘
Obtaining Access Privileges Policy

In order 10 obtain Privileges you must do the following:

1. Compiete the Data Access Reguest "M (includes Data Use Certification). This must be signed
by the Pl and Authorized Representative

2. Scan and save the signed Data Access Request (PDF) document

3. Cick the LOG INTO FITBIR bution on the FITBIR homepage and click Request a FITBIR
account (if you already do not have a FITBIR account) 1o submit data. FITBIR account
requests are reviewed and typically approved within 2 days

4. Fil In requred fields. Be sure to salect "Query Tool and Study”™ permission under Account
Privieges

5. Upload required, signed documents. Select the File Type from the drop: Data Access Reguest

8. Browse and select the signed, PDF of the Data Use Certification (part of the Data Access
Request Document)

7. Cick the Uplcad button
8 Cick SUBMIT REQUEST

Once completed, the request package is then sent for approval to the Data Access and Quality Commitiee
(DAQ) established 10 oversee access 1o the FITBIR shared data. When the investigator's request is
approved, the investigator is not®ed by e-mal and axplained the conditons under which the approval Is
granted.

Approvals for access 10 FITBIR and its 1o0ls are granted for one year. In order to apply for account renewal
to submit data, users are required to update and submit the data submission request and biographical
sketch. Users that would like 10 renéw access 10 the query 100l are required 10 update and submit the data
access agreement and biographical sketch, if the investigator publishes any new results based on analysis
using FITBIR data and tools, he/she Is required to acknowledge both the onginal author/submitter of the data
and FITBIR. Investigators who access data are also strongly encouraged to collaborate on data analysis and
publications with the Pls who collected the data

Federal |Wncy U.S. Army Medical Research and Material Command Privacy | Disclaimer | Accessibility FOIA |
Traumatic Brain Injury Research Combat Casualty Care Research Program

(FITBIR) Informatics System :«f::f::wm.am.amvyu@ O ¢D « @CNRM

NaSional institutes of Health National Institutes of Health

Center for Information Techaology Center for Information Technology

12 South Dr RM 2041 =
Webste: http /icit. nh gov &
National institutes of Health

Contact Us o - ’
National Institute of Neurclogical Disorders & Sonter tor Soarsingiont Oineagers
Stroke Technokogy e

Websie: hitpc/www.ninds. nih.gov @

o
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NiH) NDAR 7

Autism Research

'

o Query Harmonization Tools Ciouwd Contribute Request Access Policy Tutorals About FAQ

Query
General Query
Data from Labs
Data from Papers
By Measure/flement
Dy Concept
by GUID
omicSearch
Share
Marmonization Standards
Prepare and Submit
Compute
Resources
GUID Tool
Validation Tool
Download Manager
Data Dictionary
Contact Us

Request Account

Potent dy Funct ty
NDAR mentioned In
November 2014 Issue of
Nature - 11/17/2014

NIMH Director’s Blog: From
My Data to Mined Data -
09/24/2014

Data Dlements Needed to
Define Ont...Concepts Now
Required - 04/06/ 2015

List All News

For Participants
For Scientists
About NDAR

The National Database for Autism Research (NDAR) is an NiH-funded research data repository that aims to accelerate progress in autism
spectrum disorders (ASD) research through data sharing, data harmonization, and the reporting of research results. NDAR also serves as
a scientific community platform and portal to multiple other research repositories, allowing for aggregation and secondary analysis of
data.

Data Distribution
117,573 subjects by age, 80,578 individuals

Phenotypic’
® female ® Autism Spectrum Severely AMected
eMac @ Autism Spectrum AfMected
» NOT ReDormed # AUtiSm SPECTFU™ MGl Afected

® Typica' Contred

@ Parenty’ Covtred

8 Sidiing Contrel

@ Neuroogical Contral
o Fragie X

@ Not Definec

@ SNF a5C ONV. microarrey

@ NeaT GeNerdtioN SeQuentng. SeQuentng
# Gene reguiaton: Moo Tay

8 GeNe exDress N sequencng

@ SN a7a ONV. sequencing

@ Stem ool Marers sCreening: Immunos.
@ Gone reguiaton: sequencng

# GONe EXDIOM 0N MICIoNr Ty

® STR Gerctyping: PCR

! Numbers reparted ace subjects by age

+ |

Contact Us | Privacy | Disclaimer | Accessibility | FOIA | OIG | Government Waming Notice £ S\ Buit on 04/23/201s  NIH -3



Database for Autism Research - Data Dictionary t}

NDAR National Database
for Autism Research

Serving the autism research communily

NIH

Home QTT,YE Harmonization Tools Cloud Contribute RequestAccess Policy Tutorials About FAQ

Query Data  Data from Labs  Data from Papers  Query by Data Dictionary  Query by Concept  Query by GUID  Query Instructions

Listed below are the data structures supporting NDAR's autism data definition. To see other definitions in NDAR, select Source. Select Category to see the different types of data structures now available.

Type: Source: Category:
Al ) NDAR o Al J
DOWNLOAD FILTER TITLE SHORT NAME SOURCE CATEGORY SUBMISSION
A Developmental NEuroPSYchological Assessment (NEPSY-11) nepsy01 NDAR Cognitive Allowed
‘Download JIl Filter lly Medical Hi ace_fammedhist01 RCE common Measures V2 Med History Allowed
EIIT) T ACE Subject Medical History ace_subjmednist01 Ao mmon Measures V2 veq History Allowed
) [T  Ace subject Physical Exam ace_physexam01 o ommon Measures V2, phys exam Allowed
ADHD Rating Scale adhdrs01 NDAR ADHD Allowed
AIR Self-Determination Scale airsds01 NDAR Questionnaire Allowed
e 3 havior Checklist (ABC) - Community abc_community02 NDAR Behavior Allowed
Y [ Avnormal Involuntary Movement Scale aims01 NDAR, NDCT Questionnaire Allowed
CET) 5 adanted ADOS Module 1 aados_m101 NDAR Diagnostic Allowed
m m Adapted ADOS Module 2 aados_m201 NDAR Diagnostic Allowed
CEUY) ) adaptive Behavior Assessment System, Second Edition abas01 NDAR Behavior Allowed
L) L) Adolescent Symptom Inventory asio1 NDAR Questionnaire Allowed
Cor) LT  Adult Behavior Check List abcl_men_200301 NDAR Behavior Allowed
e 5 It Impair i | 2irs01 NDAR Questionnaire Allowed
EOET) 50  Advanced Normalization Tools (ANTs) Cortical Thickness antsvol01 NDAR Evaluated Data Not
T 5 adverse Events adevO1 NDAR, NDCT Adverse Events Allowed
Age Differentiation Test 24dt3601 NDAR Task Based Allowed
Ages and Stages Questionnaires. ASQ-3 asq301 NDAR Questionnaire Allowed
Download Il Filter ion and Conduct Problem 29901 NDAR Aggression Allowed
Ambiguous Intentions Hostility Questionnaire aihqo1 NDAR Questionnaire Allowed
Anthropometric Information anthro01 NDAR Phys Characteristics Allowed
CEUET) 03  Aanxiety Disorders Interview Schedule Parent (ADIS IV P) adis_iv_p01 NDAR Anxiety Allowed
Attention to Child-directed Speech Procedyre (AttCDS) attcds01 NDAR Cognitive Allowed
Autism Behavior Checklist abc01 NDAR Questionnaire Allowed
Autism Diagnostic Interview - Algorithm alg_adiol NDAR Diagnostic Not
CEUT) ) autism Diagnostic Interview - Cumulative adi_c02 NDAR Diagnostic Allowed
CIITY) [T  Autism Diagnostic Interview, Rev (ADI-R) Toddler 2004 adir_t_200401 o g Diagnostic Allowed
) [T Autism Diagnostic Interview, Rev (ADI-R) Toddler 2006 adir_t_200603 B Diagnostic Allowed
CIY) [T  Autism Diagnostic Interview, Revised (ADI-R) adi_200304 R Lommon Measures:  Diagnostic Allowed
[ Download il Filter | - n adi_q01 NDAR Diagnostic Allowed
COET) T  Autism Diagnostic Interview-Screener adi_s01 NDAR Diagnostic Allowed
oY) 53  Autism Diagnostic Observation Schedule (ADOS) - Module 1 (2007) ados1_200701 NDAR Diagnostic Allowed
BT LT  Autism Diagnostic Observation Schedule (ADOS) - Module 2 (2007) ados2_200701 NDAR Diagnostic Allowed
Autism Diagnostic Observation Schedule (AROS) - Module 3 ados3_200103 NDAR Diagnostic Not
) G Autism Diagnostic Observation Schedule (ADOS) - Module 4 ados4_200102 T Diagnostic Allowed
Autism Diagnostic Observation Schedule (ADOS) -Change ados_c01 NDAR Diagnostic Allowed
CIET) [T  Autism Diagnostic Observation Schedule (ADOS) Toddler ados_t02 ACE Common Measures,  Diagnostic Allowed

NDAR



(o117 Harmonization Tools Cloud Contribute Request Access Policy Tutorials About FAQ

Query Data  Data from Labs  Data from Papers  Query by Data Dictionary = Query by Concept  Query by GUID  Query Instructions

Below are defined ontological concepts that can be used to query all NDAR and federated data. Select a concept and apply the filter to see the number of subjects available. Those

that have access may then download. NDAR adopted the published ASD phenotype ontolegy defined in Modeling the Autism Spectrum Disorder Phenotype (McCray et al) as an initial
implementation of ontological concepts. For changes or additions to the current model, contact us at NDAR Help Desk.

Available Concepts (1 selected) Clear Selections Collapse All General Parameters

Personal Traits Age in Months From: 0 To: 120
(2) Cognitive Ability Gender son B
(2) Executive Function
) Language Ability Omic Parameters

) Minimally Verbal

Omics Molecule: ALL 5
() Development or Regression of Language Skills Avolication
¥l Expressive Language Technology: ALL
() Expressive Lexicon Omics Platform: ALL

¥l Expressive Morphology
Good Expressive Morphology (i)
| Poor Expressive Morphology |(»)
(3} Expressive Phonology
() Expressive Semantics
(3} Expressive Syntax
(2) Idiosyncratic and Routinized Speech




YOuery: Steve Jones 1995

HE

Ranking
16

<«

Enter new term

Rettiaval
&0

Language Collections

18]

Vizualization
&0

® HCI Bibliography
Refinement
11

o Jlm

v{l

Searching and Browsing; but not Ranking

Search for any docurments in "HCI Bibliography" containing either Query and Boolean; or Graphical,

|

WQuery Results Preview

K3

keep selected for Iater]

[ Sorted by Source

4 docurments match the selected query

Graphical Presentotion of Boolean Expressions in o
Query Processing in o Heterogeneous Retrieval Hetw
On Extending the Uector Space Model for Boolean Qu

A Direct Manipulation Interfoce for Boolean Inform

A. Nichard

Potricia Simpson

5. K. M. Hong, W. Ziarko, U. U, Raghavan, P. C. H. Wong
Peter G. Anick, Jeffrey 0. Brennan, Rex A. Flynn, Dawid

Figure 2.15: The VQuery [851] Venn Diagram interface for Boolean query specification.




Run Search New Query Quiit
| Search Limit: -~ 50 -~ 100 ¢ 250 .- 500 - 10(

R INumherofﬂusm:VSV405v8vlﬂ
Mode: Tile Bars
=
u
il S = | FR88513-0157
EL_ AP: Groups Seek $1 Billion a Year for Aging Research
HL_ SIMN: WOMEN'S HEALTH LEGISLATION PROPOSED CF
i AP: Older Athletes Run For Science

st e i FR: Commiitice Mectings
ﬂLh_J\ FR: October Advisory Committees; Meetings
ELI_b_A| FR88120-0046

EP_ m FR: Chronic Disease Burden and Prevention Models; Program .
| "H AP: Survey Says Experts Split on Diversion of Funds for AIDS
iy FR: Consolidated Delegations of Authority for Policy Developn
] SIMN: RESEARCH FOR BREAST CANCER IS STUCK IN P
~ I AN ' -~ |\t

Figure 2.16: The TileBars visualization of query term hits within retrieved documents,
from [732].



Yizualization Islandz - Query 1:

agents

Query  Window Tools View  MouseMode Options

Q)= (4] »| #4)E

Al |1

.. LT

Cluster 21 (1 item); cheetah102, case, 3|

1: Towvard .&rgumerﬁatlnn baszed Call

1ﬂ4.=ﬂmﬂ¢h+ i;ifa i‘u' MFNR&W@
88 Michasl's Home Page

23 The SodeBo HomePage

'm MAIT Al Laks: 1939 Abstracts of R
9 mmfmmmmm

'1 Eh Hamdmima& ifpﬁﬂﬂlﬁl-‘.ﬂt'ﬂi':-'!@lﬁl
52 AISE-00 ETHICSRIGHTS Sympos




Wu W-C, Kelly D, Huang K. User Evaluation of Query Quality. Proceedings of SIGIR '12. pp. 215-24.
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ABSTRACT

Although a great deal of research has been conducted about
automatic techniques for determining query quality, there have
been relatively few studies about how people judge query quality.
This study investigated this topic through a laboratory experiment
with 40 subjects. Subjects were shown eight information problems
(five fact-finding and three exploratory) and asked to evaluate
queries for these problems according to several quality attributes.
Subjects then evaluated search engine results pages (SERPs) for
each query, which were manipulated to exhibit different levels of
performance. Following this, subjects reevaluated the queries,
were interviewed about their evaluation approaches and repeated
the rating procedure for two information problems. Results
showed that for fact-finding information problems, longer queries
received higher ratings (both initial and post-SERP), and that
post-SERP query ratings were more affected by the proportion of
relevant documents viewed to all documents viewed rather than
the ranks of the relevant documents. For exploratory information
problems, subjects’ ratings were highly correlated with the
number of relevant documents in the SERP as well as the
proportion of relevant documents viewed. Subjects adopted
several approaches when evaluating query quality, which led to
different quality ratings. Finally, during the reliability check
subjects’ initial evaluations were fairly stable, but their post-SERP
evaluations significantly increased.

Categories and Subject Descriptors
H.3 [Information Storage and Retrieval]: Information Search
and Retrieval - query formulation, search process.

General Terms
Experimentation, Human Factors

Keywords

Query quality, query recommendation, query evaluation

1. INTRODUCTION

Query performance prediction (QPP) is the task of estimating the
expected quality of search results for a query in the absence of
relevance feedback [4, 8]. The basic goal is to predict when a
query will perform poorly so that some intervention can occur
before results are returned. For example, additional information
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might be elicited from the user or term expansion might be used to
enhance the query. QPP approaches are classified into two types:
pre-retrieval and post-retrieval [4, 8]. Pre-retrieval approaches
estimate query performance based on features of the query while
post-retrieval approaches consider the results retrieved by the
query. Pre-retrieval approaches are further subdivided into those
that exploit the linguistic structure of the query, including the
morphological, syntactical and semantic properties of the query,
and those that use term statistics, including specificity, similarity,
coherency and relatedness. Post-retrieval approaches include
measures such as clarity and robustness, and score analysis.

Although a great deal of research has been conducted about QPP,
there have been relatively few studies about the relationship
among QPPs and users’ evaluations of query difficulty. Hauff et
al. [10] note “while most QPP methods have been motivated and
developed based on how a user might rate a query, these intuitions
have never been empirically validated” (pg. 980). To address this
limitation, Hauff et al. [9, 10] compared the query performance
ratings made by humans with performance scores estimated by a
suite of QPP methods. Results showed that user ratings and QPPs
were mostly uncorrelated, suggesting that QPP methods are not
representative of how users evaluate query quality. Lioma et al.
[12] found that users could not reliably identify pre-determined
query difficulty ratings associated with a set of 420 queries, but
were able to identify some features that would make a query
difficult for a search system.

While these previous studies provide some insight about the
relationship among QPPs and users’ evaluations of query
difficulty, they do not reveal insight about how people actually
judge query quality. In one of the studies reported by Hauff et al.
[10], assessors were provided with queries and information need
descriptions and asked to judge the queries based on what they
expected the results to be if they submitted the queries to a Web
search engine. Assessors made their judgments using a 5-point
scale, where 1=poor quality query and 5=high quality query. The
researchers did not report assessors’ experiences using this scale
to evaluate query quality, although it was noted that their ratings
varied considerably. Lioma et al. [12] asked assessors to rate
queries using three categories (easy, medium, hard). In both
studies, assessors evaluated queries without inspecting results.
Neither study probed people about how they judged query quality.

People rate a variety of objects in daily life (e.g., movies,
restaurants, books), but it is unlikely that many people have rated
queries. How would people approach this task? What factors
would they consider when evaluating query quality? How would
they make decisions about which numeric ratings to assign to
which queries? In this paper we explore these questions. We are
not concerned with the relationship between QPPs and people’s
evaluations of query quality, but instead seek to address more
fundamental questions about how people make evaluations of
query quality. Specifically, our research questions are (RQI1)
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The Influence of Caption Features on
Clickthrough Patterns in Web Search

Charles L. A. Clarke
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ABSTRACT

Web search engines present lists of captions, comprising ti-
tle, snippet, and URL, to help users decide which search
results to visit. Understanding the influence of features of
these captions on Web search behavior may help validate
algorithms and guidelines for their improved generation. In
this paper we develop a methodology to use clickthrough
logs from a commercial search engine to study user behavior
when interacting with search result captions. The findings
of our study suggest that relatively simple caption features
such as the presence of all terms query terms, the readabil-
ity of the snippet, and the length of the URL shown in the
caption, can significantly influence users’ Web search behav-
ior.

Categories and Subject Descriptors

H.3.3 [Information Storage and Retrieval]: Information
Search and Retrieval—search process

General Terms

Experimentation, Human Factors

Keywords

Web search, summarization, snippets, query logs

1. INTRODUCTION

The major commercial Web search engines all present
their results in much the same way. Each search result is
described by a brief caption, comprising the URL of the as-
sociated Web page, a title, and a brief summary (or “snip-
pet”) describing the contents of the page. Often the snippet
is extracted from the Web page itself, but it may also be
taken from external sources, such as the human-generated
summaries found in Web directories.

Figure 1 shows a typical Web search, with captions for the
top three results. While the three captions share the same
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basic structure, their content differs in several respects. The
snippet of the third caption is nearly twice as long as that
of the first, while the snippet is missing entirely from the
second caption. The title of the third caption contains all
of the query terms in order, while the titles of the first and
second captions contain only two of the three terms. One of
the query terms is repeated in the first caption. All of the
query terms appear in the URL of the third caption, while
none appear in the URL of the first caption. The snippet
of the first caption consists of a complete sentence that con-
cisely describes the associated page, while the snippet of the
third caption consists of two incomplete sentences that are
largely unrelated to the overall contents of the associated
page and to the apparent intent of the query.

While these differences may seem minor, they may also
have a substantial impact on user behavior. A principal
motivation for providing a caption is to assist the user in
determining the relevance of the associated page without
actually having to click through to the result. In the case of
a navigational query — particularly when the destination is
well known — the URL alone may be sufficient to identify
the desired page. But in the case of an informational query,
the title and snippet may be necessary to guide the user in
selecting a page for further study, and she may judge the
relevance of a page on the basis of the caption alone.

When this judgment is correct, it can speed the search
process by allowing the user to avoid unwanted material.
When it fails, the user may waste her time clicking through
to an inappropriate result and scanning a page containing
little or nothing of interest. Even worse, the user may be
misled into skipping a page that contains desired informa-
tion.

All three of the results in figure 1 are relevant, with some
limitations. The first result links to the main Yahoo Kids!
homepage, but it is then necessary to follow a link in a menu
to find the main page for games. Despite appearances, the
second result links to a surprisingly large collection of on-
line games, primarily with environmental themes. The third
result might be somewhat disappointing to a user, since it
leads to only a single game, hosted at the Centers for Disease
Control, that could not reasonably be described as “online”.
Unfortunately, these page characteristics are not entirely re-
flected in the captions.

In this paper, we examine the influence of caption fea-
tures on user’s Web search behavior, using clickthroughs
extracted from search engines logs as our primary investiga-
tive tool. Understanding this influence may help to validate
algorithms and guidelines for the improved generation of the
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ABSTRACT

Web search engines present search results in a rank ordered
list. This works when what a user wants is near the top, but
sometimes the information that the user really wants is
located at the bottom of the page. This study examined how
users’ search behaviors vary when target results were
displayed at various positions for informational and
navigational tasks. We found that when targets were placed
relatively low in the first page of search results, people
spent more time searching and were less successful in
finding the target, especially for informational tasks.
Further analysis of eye movements showed that the
decrease in search performance was partially due to the fact
that users rarely looked at lower ranking results. The large
decrease in performance for informational search is
probably because users have high confidence in the search
engine’s ranking; in contrast to navigational tasks, where
the target is more obvious from information presented in
the results, in informational tasks, users try out the top
ranked results even if these results are perceived as less
relevant for the task.

Author Keywords
Web search, eye tracking, target position, trust.

ACM Classification Keywords
HS5.m. Information interfaces and presentation (e.g., HCI):
Miscellaneous.

INTRODUCTION

With the increase in volume of digital information, search
has become one of the most efficient ways to find what
users are looking for. Various search engines or search
services have been launched to help users find information
stored on World Wide Web, inside corporate networks, or
on personal computers.
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When a user searches for information with a search engine,
its effectiveness is determined by whether it gives back
relevant results. Most search engines display results in a
rank-ordered list, with the highest ranked result placed on
top and others ordered below that.

Although this is efficient when the first few results
displayed in the list are the most relevant, such ranking can
be problematic when these results are not what users are
looking for. Past studies [6] have shown that people often
choose the first few results on the top of the list and ignore
the rest. It was observed that users often click on the first
item even if the second is more relevant. In addition, users
may simply change their queries when the first few results
are not promising, even though some results further down
the list might well satisfy their search goals. This leads us to
ask: how does the ranking (as determined by a search
engine) of the results affect how people search? Do they
blindly follow the search engine’s ranking or make their
own judgment of results based on information they see?
What happens when the user’s goal is not included at the
top of the search result list?

EXPERIMENT

To investigate how people search for information when the
best result is not on top, we designed a study that varied the
absolute rank position of the “best” search result for each
task. We used eye tracking to record what people looked at
during search. Eye tracking technologies have been widely
used as a proxy for users’ attention. Eye movement data
helps us understand where people invest attention, and in
what order before they make a selection[5].

Design

The design of the experiment crossed Task Type (2) x
Target Position (6) as two within subject factors. Two types
of search tasks (navigational and informational tasks)
identified in the literature [1] were used in this study. In
navigational tasks, users were asked to find a specific
website or homepage for the task; the goal was simply to
get to their destination. In informational tasks the goal was
to acquire some kind of information irrespective of where it
was located. The target result was displayed at six positions
(1, 2, 4, 5, 7, and 8) for each task. The study also
systematically varied the length of the descriptive text. For
the results related to the snippet length, please see [3].




