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(TODAY)

VISUALIZING TEXT



nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in
culpa qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit
ameMe‘S amFFEB‘IE]mO eiusmod tempor incididunt ut labore et
dolor a I inim veniam, quis nostrud exercitation
ullamco laboris nj Q AU ea commodo consequat. Duis aute irure dolor
in reprehenderit E M)M t esse cillum dolore eu fugiat nulla pariatur.

Excepteur sint Oﬂﬂs @G‘I el QST pa qui officia
deserunt mollit ai ItFlg EIBED})IM r stt-ﬂet, consectetur
adipisicing elit, SHEE}EE,S ' QINAE lliler gﬁoo_k e magna
aliqua. Ut enim ad &H -em;MEﬂSJ( 'tt(t 0 IJQ 3001&5 nisi
ut aliquip ex ea ¢ o consequat. Duis aute irure dolor in reprehenderit in
voluptate velit e Hum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id
est laborum. Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim

veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum






WHY

 Toasslist Information retrieval
 Toenable linguistic analysis
* To augment analytics on mixed data

[ Qe

Themescape Visual Thesaurus Thread Arcs



WHY

UNDERSTANDING: GET THE "GIST" OF A DOCUMENT

GROUPING: CLUSTER FOR OVERVIEW OR CLASSIFICATION

COMPARE: COMPARE DOCUMENT COLLECTIONS, OR
INSPECT EVOLUTION OF COLLECTION OVER TIME

CORRELATE: COMPARE PATTERNS IN TEXT TO THOSE IN
OTHER DATA, E.G., CORRELATE WITH SOCIAL NETWORK



WHAT IS TEXT

DOCUMENTS

ARTICLES, BOOKS AND NOVELS
COMPUTER PROGRAMS
E-MAILS, WEB PAGES, BLOGS
TAGS, COMMENTS

COLLECTION OF DOCUMENTS

MESSAGES (E-MAIL, BLOGS, TAGS, COMMENTS)

SOCIAL NETWORKS (PERSONAL PROFILES)

ACADEMIC COLLABORATIONS (PUBLICATIONS)

EVEN WHOLE LIBRARIES, WEBSITES, SOCIAL NETWORKS



DIFFICULT DATA

TOO MUCH DATA

— Millions of blog posts,

— Hundreds of thousands of news stories,
— 183 billion emails,

— ... per day

NOISY DATA

— 70-72% of email is spam
— Text contains section headings, figure captions, and direct quotes



ONCE YOU HAVE THE DATA...

Most meaning comes from our minds and common
understanding.

"How much is that doggy in the window?”

— Qovv) much: social system of barter and trade (not the size of the
0g

— "doggy” implies childlike, plaintive, probably cannot do the
purchasing on their own

— “In the window" implies behind a store window, not really inside
a window, requires notion of window shopping

(Hearst, 2006)



LANGUAGE IS AMBIGUOUS

 Words and phrases can have many meanings,
determined by context and world knowledge.

* |nteresting language Is often figurative:
— You are a couch potato.

— They fought like cats and dogs.
— Opportunity knocked on the door



VISUAL CONSIDERATIONS

Supporters of Martin, who has been jailed without

trial for more than two years, are calling on Prime
Minister Stephen Harper to ask Mexican president
-elipe Calderon to release Martin text is not
preattentive under a section of the Mexican
constitution that allows the government to expel
undesirables from the country. Martin's supporters
believe she has no chance of a fair trial in Mexico.
Neither does Waage.




VISUAL CONSIDERATIONS
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trial for more than two years, are calling on Prime
Minister Stephen Harper to ask Mexican president
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VISUAL CONSIDERATIONS




VISUALIZING LANGUAGE

IS ALSO EASY!

SO much data available tor analysis

(Mostly) readily computer readable

Simple techniques can give instant summaries



OUTLINE

TEXT AS DATA

VISUALIZING DOCUMENT CONTENT

EVOLVING DOCUMENTS

DOCUMENT COLLECTIONS






Words are
the basic
unit of data.



WORD-LEVEL ATTRIBUTES

WORD LENGTH
PART OF SPEECH (NOUN, VERB, ADJECTIVE, ETC.)
FORMAT (/7A1/0; UNDERLINE, ETC.)

LANGUAGE (ENGLISH? LATIN? JAPANESE?)

FREQUENCY / DIFFICULTY (IS [T COMMON?)

SENTIMENT (POSITIVE OR NEGATIVE CONNOTATION)

SYNONYMS / ANTONYMS / ETYMOLOGY (OTHER MEANINGS? ROOTS?)
ENTITIES (e.g. “Calgary”, “Obama”, "Telus” )

.. AND MANY MORE



AGGREGATION

p—

COLLECTION
REPETITION
PLAGARISM |« DOCUMENT
SHARED ENTITIES
AUTHOR STYLE * SECTION
- PAGE
— TENSE
 PARAGRAPH | SENTIMENT
SENTENCE LENGTH
© SENTERCE I READING LEVEL

« WORD



LINGUISTIC METHODS

Word Counting

Word Scoring

Stemming

Stop Word Removal

Part of Speech Tagging
Parsing

Word Sense Disambiguation
Named Entity Recognition
Semantic Categorization
Sentiment Analysis

Topic Modeling (some caveats)



NAMED ENTITY RECOGNITION

IDENTIFY AND CLASSIFY NAMED ENTITIES IN TEXT:

JOHN SMITH IS A PERSON

SOVIET UNION IS A COUNTRY

2500 UNIVERSITY DR IS AN ADDRESS
(555) 867-5309 IS A PHONE NUMBER

ENTITY RELATIONS: HOW DO THE ENTITIES RELATE?
DO THEY CO-OCCUR IN A DOCUMENT? IN A SENTENCE?



TEXT PROCESSING

TOKENIZATION: SEGMENT TEXT INTO TERMS

ENTITIES? “SAN FRANCISCO", "“0'CONNOR", “U.S.A
REMOVE STOP WORDS? "A", "AN", "THE", "TO", "BE"
N-GRAMS? CAN TAKE WORDS IN 2-WORD GROUPS (BI-GRAMS), 3-WORD (TRI-GRAMS), ETC.

STEMMING: GROUP TOGETHER DIFFERENT FORMS

ROQTS: VISUALIZATION(S), VISUALIZE(S), VISUALLY = VISUAL

LEMMATIZATION: GOES, WENT, GONE = GO

FOR VISUALIZATION, SOMETIMES NEED TO REVERSE STEMMING FOR LABELS
SIMPLE SOLUTION: MAP FROM STEM TO THE MOST FREQUENT WORD

RESULT: ORDERED STREAM OF TERMS



TEXT PROCESSING

“The quick brown fox jumps over the lazy dog.”

TOKENIZE (N=1)
[The], [quick], [orown], [fox], jumps], [over], [the], [lazy], [dog].

TOKENIZE (N=1), REMOVE STOPWORDS, STEM
[quick], [brown], Tfox], jump], [over], [lazy], [dog]

TOKENIZE ([N=_2) | |
the quick], [quick brown], [brown fox], [fox jumps], [jumps over], [over the]...

TOKENIZE (N=5) | | |
the quick brown fox jumps], [quick brown fox jumps over], [orown fox jumps over ...



Google Books Ngram Viewer

Graph these comma-separated phrases: | |Albert Einstein,Sherlock Holmes,Frankenstein case-insensitive

between 1800 and 2000 from the corpus English [ with smoothing of 3 [

0.000200% ~
0.000180% ~
Frankenstein
0.000160% 1
0.000140% -
0.000120% 1
0.000100% + Albert Einstein

o
0.000080% Sherlock Holmes
0.000060% -
0.000040% -
0.000020% ~

0-000000% 1 1 1 L] I 1 L] L) 1 1
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

(click on line/label for focus)



NLTK (NATURAL LANGUAGE TOOLKIT

Tokenize and tag some text:

>>> import nltk

>>> sentence = """At eight o'clock on Thursday morning I\”—TK-Org
... Arthur didn't feel very good.""" Python
>>> tokens = nltk.word_ tokenize(sentence)

>>> tokens

['At', 'eight', "o'clock", 'on', 'Thursday', 'morning’,

'Arthur', 'did', "n't", 'feel', 'very', 'good', '.']

>>> tagged = nltk.pos_tag(tokens)

>>> tagged[0:6]

[('At', '"IN'), ('eight', 'cD'), ("o'clock", 'dJJ3'), ('on', 'IN'),

('Thursday', 'NNP'), ('morning', 'NN')]

Identify named entities:

>>> entities = nltk.chunk.ne_chunk(tagged)
>>> entities
Tree('S', [('At', '"IN'), ('eight', 'CD'), ("o'clock", 'JJ'),
(‘on', '"IN'), ('Thursday', 'NNP'), ('morning', 'NN'),
Tree('PERSON', [('Arthur', 'NNP')]),
('did', 'VBD'), ("n't", 'RB'), ('feel', 'VB'),
('very', 'RB'), ('good', 'J3'), ('.', '.")1)



DOCUMENT
CONTENT



TAG CLOUDS

WORD COUNT
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WHAT'S PROBLEMS DO YOU SEE WITH TAG CLOUDS?
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TAG CLOUDS

STRENGTHS
CAN HELP WITH GISTING AND INITIAL QUERY FORMATION,

WEAKNESSES

SUB-OPTIMAL VISUAL ENCODING (SIZE VS. POSITION)
INACCURATE SIZE ENCODING (LONG WORDS ARE BIGGER)
MAY NOT FACILITATE COMPARISON (UNSTABLE LAYOUT)

«  ORDER USUALLY MEANINGLESS (USUALLY ALPHABETICAL OR
RANDOM)

TERM FREQUENCY MAY NOT BE MEANINGFUL
DOES NOT SHOW THE STRUCTURE OF THE TEXT
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WORDCOUNT WoRDCoUNT
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FIND WORD: ’ BY RANK: } REQUESTED WORD: THE ARCHIVE
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ONCORDANCE
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WORD TREES

« cats are better than dogs
« cats eat kibble

- dogs
. ca’is are better than hamsters p beﬂe r th an = namsers
e cats are awesome
* cats are people too p are .é ;:E;E;:Ea
e cats eat mice W famiy
« cats meowing i’::r g
* catsin the cradle .
e cats eat mice CEITS kibble

» cats in the cradle lyrics
» cats eat kibble
» cats for adoption

- eat < mice

« cats are family meowing
. cats eat mice in the cra_dle lyrics
for adoption

» cats are better than kittens
e cats are evil

» cats are weird

e cats eat mice

WATTENBERG & VIEGAS 2008



love the

thine heart , and with all thy soul , Al ik,

that thou mayest live .

with all -
thy heart, and with all thy soul , and with allthy ™"

thygod

keep his charge , and his statutes , and his judgments , and his commandments , alway .

and 3 to walk ever in his ways ; then shalt thou add three cities more for thee , beside these three : 19
I d : that thou mayest obey his voice , and that thou mayest cleave unto him : for he is thy life , and t
O r to walk in his ways , and to keep his commandments and his statutes and his judgments , that thou mayest li

gl 1o serve him with all your heart and with all your soul , 11 : 14 that i will give you the rain of your la
§ walk in all his ways , and to keep his commandments , and to cleave unto him , and to serve hirr
y0U r QOd to walk in all his ways , and to cleave unto him ; 11 : 23 then will the lord drive out all these nations from

with all your heart and with all your soul .

all ye his saints : for the lord preserveth the faithful , and plentifully rewardeth the proud doer .
5 hate evil : he preserveth the souls of his saints ; he delivereth them out of the hand of the wicked .
because he hath heard my voice and my supplications .
name of the lord , to be his servants , every one that keepeth the sabbath from polluting it , and taketh hold of my covenant
good , and establish judgment in the gate : it may be that the lord god of hosts will be gracious unto the remnant of joseph
evil ; who pluck off their skin from off them , and their flesh from off their bones ; 3 : 3 who also eat the
truth and peace .
other ; or else he will hold to the one , and despise the other . ye cannot serve god and mammon . 6 25 therefore say, e
16 : 14 and the pharisees
rooms at feasts , and the chief seats in the synagogues , 23 : 7 and greetings in the markets , and to be called of
uppermost i o
seats in the synagogues , and greetings in the markets .
fath ; and as the father gave me commandment , even soido .
aar hath bestowed upon us , that we should be called the sons of god : therefore the world knoweth us not , because it knew him
brotherhood .
world , the love of the father is not in him .
brethren .

children of god , when we love god , and keep his commandments .
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RECURRENT THEMES IN SPEECH

~this nation will rise up and live out the true meaning of its creed: "We hold these truths to be self-evident,

-on the red hills of Geaorgia the sans of former slaves and the sons of former slave owners will be able to sit down together at

~oneda
that Y

i haveadream

—even the state of Mississippi, a state sweltering with the heat of injustice, sweltering with the heat of oppression, will be transformed into

"'--duwn InAlzlama, with its viclous racists, with its governor having his ips dripping with the words of interposition and nullification - one day

\ - eyery valley shall be exalted, and every hill and mountain shall be made Iow, the rough places will be made plain, and the

"1y four litle children will one day live in 2 nation where they will not be judged by the color of their skin but by the

\ —down inAlabama, with its vicious racists, with its governor having his lips dripping with the words of interposition and nullification - one day
\ . /s
“today . ihave a dream that one day -

“-r-every valley shall he exalted, and every hill and mountain shall be made low, the rough places will be made plain, and the



GLIMPSES OF STRUCTURE

CONCORDANCES SHOW LOCAL, REPEATED
STRUCTURE

BUT WHAT ABOUT OTHER TYPES OF PATTERNS?

FOR EXAMPLE
LEXICAL: <A> at <B>
SYNTACTIC:  <Noun> <Verb> <0Object>



PHRASE NETS

LOOK FOR SPECIFIC LINKING PATTERNS IN THE TEXT:
AANDB',"AATB’,"’A OF B, ETC
COULD BE QUTPUT OF REGEXP OR PARSER

VISUALIZE EXTRACTED PATTERNS IN A NODE-LINK VIEW
JCCURRENCES = NODE SIZE
PATTERN POSITION = EDGE DIRECTION

Co

van Ham et al



Select a phrase
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Hide common words
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Showing 73 of 1719 terms

XandY -

laughter
mother
father
children
charles
darkness
air
glopm
high
raised red
thought qreen
holly

lips
EYEeSs
voice soul- nearn
face -hody door
head neck shame
hair power
smiled water fleming
turned rose
SWEEBE hlack
niue
sad terrible
heautiful long
gentie - Simble—Sirgnge
ow cruel
pale cold
dark unfair
warm
young

PORTRAIT OF THE ARTIST AS A YOUNG MAN

JAMES JOYGE

weak
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attai

shaharaim

pharet
hezron
ram
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s abraham
nansnon
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Zadok

THE BIBLE

(X} begat {Y)
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18T & 19T CENTURY NOVELS )
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miger——AASTOT
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OLD TESTAMENT
(X} of (¥}

cities

lord
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THE WORDS THAT WERE USED

The 2007 State of the Urnon Address

READ 2007 SPEECH | FEEDBACK

Ower the vears, President Bush's State of the Union address has averaged almost 5,000 words each, meaning the the Prasident has delivered owver
34,000 words. Some words appear frequently while others appear only sporadically. Use the tools below to analyze what Mr. Bush has said.

| | Search | | OF chioose a word here. |:]

Use of the phrase "Tax” in past State of the Union Addresses

2004% 2002 2002 2004 2008 2006 2007
24 T 13 M 1 10 11

i Hest Inst #1172
The word in context et Instanece of 'Ta

I believe in local control of schools. We should not, and we will not, run public schools fromWashington, D.C. Yet
when the federal government spends TAX dollars, we must insist on results, Children should be tested on basic
reading and math skils every year between grades three and eight. Meazsuring is the only way to know whether al
our children are learning. And | want to know, because | refuse ta leave any child behind in America.

-- 2001 (Paragraph 14 of 73)

Compared with ether words

2001° 2002
Tax
29 7
Afghanistan
12
Economylic)
] 7
Insurance
H
Iragdraqi(s)
2
Iran
2
0il

Social Security

15 2

2003

K1

21

24

2004 2005 2006 2007

1 10 10
3 2 4
{)

14 23 8
1 3 14
27 16 34
3 fi ]

3 9
18 3 "

® As 3 newly elected president, Mr. Bush did not deliver a formal State of the
Union address in 2001, Hiz Feb. 27 speech to a joint zession of Congress
waz analogous to the State of the Union, but without the title.

Ben WeschkuliThe New ok Times


http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html
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Note 5: Green Cadres Notes
‘J‘My‘ Projects: Most Common Person { 3
] Green Cadres Entities (12)  Status (Open) Assigned Users S
= WW1
- ‘3 Notes (1) [ Green Cadres Notes )
Green Cadres Notes
+ () Documents (144) | Note Description [ Read Only ] — click here for Edit mode

- ‘2 Entities (7)

+ () Event (1)
_J Organization (0)

+ (] Person (3)
] Publication (0)
(] Artifact (0)

+ ] Place (5)

+ (1 Tag (3)

In 1918, as privations and social unrest began to uncermine the Austro-Hungarian war effort on the home
front, 2 spedific ki the countrysice in a number of regions of the empire. The so-callec
Green Cadrest or {Green Bri were groups of armed deserters, supplemented by the local poor
peasantry, who hid themselves in forested areas, staging raids on livestock and crops, attacking the local
gendarmerie and military, and (in some instances) articulating social revolutionary programs, Reports on
these irregular armed bands abounded inthe final vear of the year in many regions of bothfAustrial ang
I but they were concentrated iniCroatia-Slavonial (current Croatia anc|Serbia) anc southern|Moravial
current Czech ygmmg)__}hchmen Cadres|representec a specifically rural form of unrest—largely
unhitched from|inationalistiand party political agencas—refliecting the wicespread sense of apocalyptic
collapse among the rural population of Austria-Hungary.

The historical research on the Green Cadres is scant ancd preponderantly concentrated on the region of
Crn - nia, where the Cacdres where most numerous and their actions most ambitious. Communist-

avi scholarship treated the Green Cadres as proto-Bolsheviks, overemphasizing the prevalence of
|Leninistficeas among them. Inceed, research has revealed that soldiers retuming from Russian
imprisonment in 1918 played leading roles in mass desertions, mutinies, and the propagation of social-
revolutionist ideas. But scholars have not identified the specific mechanisms by which former POWs became
Green Cacres or how the Russian experience was reinterpreted in rural Austro-Hungarian contexts. More
importantly, a comparative study of the cadres in various regions is missing because of the challenges of
finding, organizing, and interpreting sources that are now fragmented in various national archival research
‘siloes’.

This project seeks to open up comparative vistas on the problem of the Green Cadres. Among the possible
questions it seeks to answer are: 1. How dic the far-flung groups identified as Green Cadres compare to
each other in terms of actions and aims; 2. Why cic the Cacres appear in the places that they cid?; 3.
What were the social, political, anc_cultural factors that facilitated the formation or concentration of Cadres
in specific locales? 4. What king of icesertersimace up the bulk of the Cadres—geserters from the front,
replacement regiments, or allottec leave after returning fronil Russian internment?; S. What playec a bigger
role in the formation of Green Cadres: social revolutionary Influences from Russian imprisonment or
disillusionment with the war effort?

Most Recent 1711-1-29

Oldest 1669-6-5

Most Common Place m 1284

CENDARI NOTE-TAKING ENVIRONMENT 2015



DOCUMENT SIMILARITY & CLUSTERING

COMPUTE SIMILARITY BETWEEN DOCUMENTS

BASED ON THE WORDS THEY SHARE
TF-IDF (TERM FREQUENCY-INVERSE DOCUMENT FREQUENCY) IS COMMON

TOPIC MODELING APPROACHES

= ASSUME DOCUMENTS ARE A MIXTURE OF TOPICS
= TOPICS ARE (ROUGHLY) A SET OF CO-OCCURRING TERMS
= | ATENT SEMANTIC ANALYSIS (LSA): REDUCE TERM MATRIX

« MANY, MANY APPROACHES EXIST
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Effective statistical models for syntactic and semantic disambiguation

Student: Kristina Nikolova Toutanova
Advisor: Christopher D. Manning

Computer Science (2005)
Keywords: Syntactic, Semantic, Tree kernels, Parsing

Abstract:

This thesis focuses on building effective statistical models for
disambiguation of sophisticated syntactic and semantic natural language
(NL) structures. We advance the state of the art in several domains by
(i) choosing representations that encode domain knowledge more
effectively and (ii) developing machine learning algorithms that deal with
the specific properties of NL disambiguation tasks--sparsity of training
data and large, structured spaces of hidden labels. For the task of
syntactic disambiguation, we propose a novel representation of parse
trees that connects the words of the sentence with the hidden syntactic
structure in a direct way. Experimental evaluation on parse selection for
a Head Driven Phrase Structure Grammar shows the new representation
achieves superior performance compared to previous models. For the
task of disambiguating the semantic role structure of verbs, we build a
more accurate model, which captures the knowledge that the semantic
frame of a verb is a joint structure with strong dependencies between
arguments. We achieve this using a Conditional Random Field without
Markov independence assumptions on the sequence of semantic role
labels. To address the sparsity problem in machine learning for NL, we
develop a method for incorporating many additional sources of
information, using Markov chains in the space of words. The Markov
chain framework makes it possible to combine multiple knowledge
sources, to learn how much to trust each of them, and to chain
inferences together. It achieves large gains in the task of
disambiguating prepositional phrase attachments.

STANFORD DISSERTATION BROWSER
CHUANG, RAMAGE, MANNING & HEER 2012
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LESSONS FOR TEXT VISUALIZATION

SHOW SOURCE TEXT (OR PROVIDE ACCESS TO IT)
WHERE POSSIBLE, USE VISUALIZATION AS INDEX INTO DOCUMENTS

GROUP DOCUMENTS IN MEANINGFUL WAYS
WILL VIEWERS UNDERSTAND THE CLUSTERS?

WHERE POSSIBLE USE TEXT TO REPRESENT TEXT
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L ]
Introduction to Human-Computer Interaction
¢ Time period: %:00 - 11:00

e Duration of the exam: 180 min

Exam on 23,/03/2016

o Number of pages: 8
o Materials allowed: Pencils, erasers

pase o vour answers directly o exa aper. 5
Please write your answers directly on the exam paper Encode vour student mmber

here, and write the stude be:
Zh, Dec 8th Co o o Co Clo Clo LI £30 e ac st acvous siven e and
. . Ih [h [ [h [ [h [ [h family name below. If you cannot re-
member your student number, use the
brlng a penC” L2 Oz [ Ol [l Ol LR L2 Ger X von see at the top of the
]:l3 Diﬂ ]:[3 D3 ]:[3 DS ]:[3 D3 exam sheet in this code  X/Y/Z .

questions from O e

s s [ s s s [s [

Tle [ [I6 e e 6 Tle [l
lectures (atleast 1 o o o o o o o v
s O [Os O s s I8 [s
per lecture e e

SOI I I e C reat | V | ty ® The questions with the symbol & can have none, one. or more than one possible correct answers,

All other questions have exactly one correct answer.

Please answer the questions like this: B: nse a peneil (hardness HB). and make clear marks.
To correct, clearly erase the wrong mark and put a new one (if needed). If you cannot erase
because you did not bring a peneil, make the ncorrect box completely black.

All multiple-choice questions are worth one point. For it to be counted as answered correctly,

questions
some qu estions Do'mor e he e sbct(s, o ot et o the ek,

b t i Question 1 Student did NOT bring a pencil. Do NOT fill out vourself.
a. O u . a SS.eSS | n g D Student brought a pencil.
visualizations

D Student did not bring a pencil.

Multiple-Choice Questions:

Question 2 Driving to the supermarket but ending up at work is an example of which type of
error

D description error I:[ none of the above

every student gets Qo ot
individual exam e
sheet

CITITT T
NN B EEE +1/5/56+

Controlled Experiments

You are a designer for a mobile phone company and are trying to decide which method you
want people to use for opening apps in future versions of your mobile UL You are planning to
go with either a single page with folders (Interface 1), or multiple scrolling pages and no folders
(Interface 2). » choice needs to be made based on whi i

ique allows the user

Interface 1: The main interface shows a single page with folders of icons (left). Cli

folder, opens up the folder to show its contents (right).

. 2 £ .
Interface 2:The main interface shows a page with icons for apps (left). Swipi
side shows a second page with more icons for apps (right).

g the page to the

Dw Dc Reserved

Question 21 Write an appropriate hypothesis for this study (1 point

Question 22 Continuing with the example from the previous question: Write an appropriate

[Iw e Reserved

null hypothesis for this study.




EXAM

* best way to mark a box: X

* uUnacceptable way to mark a box: [«] &
* |f you make an error — erase your answer

« If you forgot your eraser, mark the box like this ®



ACKNOWLEDGEMENTS

Slides in were inspired, adapted, taken from slides by
Christopher Collins (University of Ontario Institute of Technology)
«  Wesley Willett (University of Calgary)



