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Announcements




Final project

New visualization research or data analysis project
Research: Pose problem, Implement creative solution
Data analysis: Analyze dataset in depth & make a visual explainer

Deliverables
Research: Implementation of solution

Data analysis/explainer: Article with multiple interactive
visualizations

6-8 page paper

Schedule
Project proposal: Wed 2/19
Design review and feedback: 3/9 and 3/11
Final presentation: 3/16 (7-9pm) Location: TBD
Final code and writeup: 3/18 11:59pm

Grading
Groups of up to 3 people, graded individually
Clearly report responsibilities of each member

Design Feedback (Week 10)

Signup for a 10 min slot

M 3/9 4-6pm
T3/10 7-8pm (SCPD only)
W 3/11 4-6pm

Plan to give a 5 min presentation (mostly
demo) of work so far. We will give
oral feedback.



https://docs.google.com/spreadsheets/d/1BtXmbQHrC3-chPT6kKS51Q-2p9XhbiM3Qct0N847yPM/edit%3Fusp=sharing

Final Presentation
M Mar 16 7-10pm, Location TBD

Short presentation (5 min, mostly demo)

Make sure there is time for questions

Text Visualization




Text as data

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)

Why visualize text?




Why Visualize Text?

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

Example: Health Care Reform

Background
Initiatives by President Clinton
Overhaul by President Obama
Text data
News articles
Speech transcriptions
Legal documents

What questions might you want to answer?
What visualizations might help?




A Concrete Example

September 10, 2009
TEXT

Obama’s Health Care Speech to Congress

Following is the prepared text of President Obama'’s speech to Congress on the need to overhaul health care in the
United States, as released by the White House.

Madame Speaker, Vice President Biden, Members of Congress, and the American people:

When I spoke here last winter, this nation was facing the worst economic crisis since the Great Depression. We werg
losing an average of 700,000 jobs per month. Credit was frozen. And our financial system was on the verge of
collapse.

As any American who is still looking for work or a way to pay their bills will tell you, we are by no means out of the
woods. A full and vibrant recovery is many months away. And I will not let up until those Americans who seek jobs
can find them; until those businesses that seek capital and credit can thrive; until all responsible homeowners can
stay in their homes. That is our ultimate goal. But thanks to the bold and decisive action we have taken since
January, I can stand here with confidence and say that we have pulled this economy back from the brink.

I want to thank the members of this body for your efforts and your support in these last several months, and
especially those who have taken the difficult votes that have put us on a path to recovery. I also want to thank the
American people for their patience and resolve during this trying time for our nation.

But we did not come here just to clean up crises. We came to build a future. So tonight, I return to speak to all of yo
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Visualizations : Word Tree President Obama's Address to Congress on Health Care
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Search | will Back | Forward @ Start () End Occurrence Order A Clicks Wil Zoom
2 let up until those americans who seek jobs can find them - - ( applause ) - - until tho

back down on the basic principle that if americans can't find affordable coverage , W

a plan that adds one dime to our deficits - - either now or in the future

sign

nOt itif it adds one dime to the deficit , now or in the future , period

make that same mistake with health care
waste time with those who have made the calculation that it's better politics to Kill thi
- - and i will not accept the status quo as a solution
accept the status quo as a solution
make sure that no government bureaucrat or insurance company bureaucrat gets between you and
protect medicare
continue to seek common ground in the weeks ahead

be there to listen

Gulf of Evaluation

Many (most?) text visualizations do not represent text
directly. They represent the output of a language
model (word counts, word sequences, etc.)

Can you interpret the visualization?

How well does it convey the properties of the model?

Do you trust the model?

How does the model enable us to reason about the text?




Text Visualization Challenges

High Dimensionality

Where possible use text to represent text...
... which terms are the most descriptive?

Context & Semantics
Provide relevant context to aid understanding

Show (or provide access to) the source text

Modeling Abstraction
Determine your analysis task
Understand abstraction of your language models

Match analysis task with appropriate tools and models

Topics

Text as Data

Visualizing Document Content
Visualizing Conversation
Document Collections




Text as Data

Words as nominal data?
High dimensional (10,000+)

More than equality tests

Correlations:
Order:
Membership:

Hierarchy, antonyms & synonyms, entities, ...

Words have meanings and relations

10



Text Processing Pipeline

Tokenization
Segment text into terms.
Remove stop words?

Numbers and symbols?
Entities?

Text Processing Pipeline

Tokenization

Segment text into terms.
Remove stop words?

Numbers and symbols?
Entities?

Stemming

Group together different forms of a word.
Porter stemmer?

Lemmatization?

11



Text Processing Pipeline

Tokenization
Segment text into terms.
Remove stop words?

Numbers and symbols?
Entities?

Stemming

Group together different forms of a word.
Porter stemmer?
Lemmatization? ->

Ordered list of terms

The Bag of Words Model

Ignore ordering relationships within the text

A document ~ vector of term weights
Each term corresponds to a dimension (10,000+)
Each value represents the relevance

For example, simple term counts

Aggregate into a document x term matrix

Document vector space model




Document x Term matrix

Each document is a vector of term weights
Simplest weighting is to just count occurrences

Antony and Cleopatra  Julius Caesar The Tempest Hamlet Othello Macbeth
Antony 157 73 0 0 0 0
Brutus

Caesar

Calpurnia

1 0
2 1
0 0
Cleopatra 0 0 0
5 1
1 0

mercy

worser

WordCount (Harris 2004)



http://wordcount.org/

Go gle Books Ngram Viewer

Graph these comma-separated phrases: automobile,locomotive,airplane case-insensitive

between 1800 and 2000 from the corpus  English [ with smoothing of 3 . Search lots of books
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Go gle Books Ngram Viewer

Graph these comma-separated phrases: he,she,it,they case-insensitive

between 1800 and 2000 from the corpus English [ with smoothing of 3 . Search lots of books
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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)
Term frequency may not be meaningful

Does not show the structure of the text
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Given a text, what are the
best descriptive words?

Keyword Weighting

Term Frequency
thy = count(t) in d
Can take log frequency: log(1 + tfy)
Can normalize to show proportion: tfy / Z; thy

16
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Keyword Weighting

Term Frequency
thy = count(t) in d

TF.IDF: Term Freq by Inverse Document Freq
tidfy = log(1 + th) x log(N/dF)

df; = # docs containing t; N = # of docs
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Limitations of Frequency Statistics

Typically focus on unigrams (single terms)

Often favors frequent (TF) or rare (IDF) terms
Not clear that these provide best description

“Bag of words” ignores additional info.
Grammar / part-of-speech
Position within document
Recognizable entities

How do people describe text?

Asked 69 graduate students to read and describe
dissertation abstracts

Each given 3 documents in sequence; summarized
each using keypharases, then summarized the 3
together as a whole using keyphrases

Were matched to both familiar and unfamiliar topics;
topical diversity within a collection was varied

systematically

[Chuang 2012]
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Term Commonness

IOg (":w) / IOg (H:the)

The normalized term frequency relative to the most
frequent n-gram, e.g., the word “the”.

Measured across an entire corpus or across the
entire English language (using Google n-grams)
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Diverse Docs

Single Doc

Multiple Docs
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o0 0 A fighter jet rain check

A fighter jet rain check

Story and video by Chamila Jayaweera

Have you ever thought about what it
takes to make sure that sea-based fighter
jets stay dry?

When it comes to the F/A-18 Super
Hornet, Boeing engineers in St. Louis use
a special process called the Water Check
Test to rule out areas where moisture
could seep into the aircraft and its
electronics suite.

Program experts douse the jet with
simulated rain at a 15-inch-per-hour rate
for about 20 minutes inside an enormous
hangar in St. Louis.

"Our ultimate customers are U.S. Navy
fighter pilots, and we want to ensure their The Water Check team rolls in a large metal frame, which they
safety in flight and on the ground, and affectionately call their "spray tree," over a Super Hornet inside a St.
water-tight integrity of the aircraft also Louis hangar

helps increase their effectiveness," said Boeing’s Rich Baxter, F/A-18 Super Hornet final assembly
manager.

To find out moreabout how the process works and watch the action unfold, click above to see the video
story.

CHAMILA JAYAWEERA/BOEING

49

G2 Regression Model

fighter Super Hornet
F/A F/IA-18

Hornet fighter jet
Super Boeing engineers
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- rain check
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jet Program experts
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15-inch-per-hour ultimate customers
gg;:;; enormous hangar
water-tight water-tight integrity
Check Rich Baxter

e 15-inch-per-hour rate
arcraft video story

Rich aircraft

seep U.S. Navy fighter pilots
ﬁlﬁs;, US:gper Hornet final assembly manager
moisture -

watch
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Yelp: Review Spotlight vatani 2011]

ROUF i love Mango
‘ »:;.r:;-:»:rol.l

SuUshni

expensive or chreerlp?rz/rf: -
wait
T

“long wait” or “no wait"? what type of sushi roll?

Yelp: Review Spotlight vatani 2011]

bz best sf sure in striped bass

aked sea bass best Su Sh i ather person

fresh fish e S rore by, SUShi bar
sushi chef baked mussel only thing

long time sushi restaurant good food

|on)g wait

long line hawaiian roll reasonable price

baked mango

small place delicious everything

Mentioned 63 times

possess sage of the halos wisdom , and know in advance only accepts cash
and the waits will be long and arduous .

yes , its a long wait , learn the master of zen if you want to eat here .




Tips: Descriptive Keyphrases

Understand the limitations of your language model
Bag of words:
Easy to compute
Single words
Loss of word ordering

Select appropriate model and visualization
Generate longer, more meaningful phrases
Adjective-noun word pairs for reviews
Show keyphrases within source text

Visualizing Document Content
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Information Retrieval

Search for documents
Match query string with documents
Visualization to contextualize results

My Citations

GO~ ‘gle scholar [acronym resolution Search | Asvanced Scholar Searsn

Scholar | Aticles and patents [=] [anytime [+] [include citations [=] [><] Create email alert Results 1 - 10 of about 63,200. (0.10 sec)

A supervised learning approach to acronym identification
D Nadeau, P Tumey - The Eighteenth Canadian ..., 2005 - nparc cisti-cist.nrc-cnrc.gc.ca
... Recently the fields of Genetics and Medicine have become especially interested in acronym
resolution (Pustejovsky et al., 2001, Yu et al. 2002). ... Pustejovsky et al s acronym resolution
technique searches for definitions of acronyms withi phrases. ...

I ns

Biomedical term mapping databases

JD Wren, JT Chang, J Pustejovsky.... - Nucleic acids ..., 2005 - Oxford Univ Press

.. the prevalence of polynyms, or acronyms with multiple definitions. An important
part of any high-throughput effort to tie experimental findings to published knowledge
within the scientifc iterature involves acronym resolution. ...

climate change over the region simulated by a global variable

model

AL Gibelin.... - Climate Dynamics, 2003 - Springer

.. The long simulations CC and CS are split into two 30-year datasets CC1 and CS1 for the
period 1960-1989 and CC2 and CS2 for the period 2070-2099 Full name Acronym
Resolution Period Coupled Coupled control CC T63 1950-2099 Yes ...

Cit 197 - Related a - BL Direct - Al §

icle Al 5 version:

an aid to the clinical and of patient problems in

enterprises.
MS Tuttle, NE Olson, KD Keck, WG Cole... - Methods of information 1998 - ukpmc.ac.uk
... Title not supplied (PMID:10566483). Concept definition and manipulation are supported through

et of tools with functionality such as acronym resolution, word completion, term completion,
spelling correction, display of the authoritative form of the term entered by the user ...
Cits 56 lated articles - Cax - Find it@Stanford - BL Direct | 5 versions

on A comprehensive set of high-resolution grids of monthly climate for Europe and the globe: the [PDF] from ipcc-da
observed record (1901-2000) and 16 scenarios (2001-2100)

User Query
(Enter words for different topics on different lines.) Run Search ‘ New Query I Quit r

patenporuis Search Limit: - 50 - 100 & 250 . 500 - 10(

prevention

Fesearch Number of Clusters: - 3 .~ 4 ¢ 5 .. 8 . 10

Mode: TileBars

Cluster M

i FR88513-0157
AP: Groups Seek $1 Billion a Year for Aging Research
SIMN: WOMEN'S HEALTH LEGISLATION PROPOSED CF
AP: Older Athletes Run For Science

FR: Committee Meetings

FR: October Advisory Committees; Meetings

FR88120-0046

FR: Chronic Disease Burden and Prevention Models; Program .
AP: Survey Says Experts Split on Diversion of Funds for AIDS
FR: Consolidated Delegations of Authority for Policy Developn
SIMN: RESEARCH FOR BREAST CANCER IS STUCK IN P

| -

TileBars [Hearst]




ENANEERAAREEE

THE WORDS TH, WERE USED R . READ 2007 SPEECH | FEEDBACK
The 2007 State of the Union Address

th dent Bush's State of th

ne s ap)
I | [Searcn | [or choose a word here =
Use of the phrase "Tax" in past State of the Union Addresses Compared with other words
2001 2002 2003 2004 2008 2008 2007 2001 2002 2003 2004 2005 2008 2007
29 7 13 21 1" 10 10
Tax
3 - 29 7 13 21 " 10 10
= - - B Afghanistan
. = 12 3 5 3 2 4 {’_’7
- Economy(ic)
6 7 13 17 14 23 8

= Insurance

= -= 2 1 6 1 3 14

Iraqiraqi(s)

= 2 2 2 27 16 %
Iran
2 3 1 3 6 5
il
D—— 1 3 s
The word in context HextInstanoe of Tt
I believe in local control of schools. We should nat, and we will net, run public schools from Washington, D.C. Yet
when the federal governmert spends TAX dolars, we must insist on resuits. Children should be tested on basic Social Security
reading and meth skils every year hetween grades three and eight. Measuring is the only way to know whether all
our chidren are learning. And | want to know, because | refuse to leave any chid behind in Americe. 15 2 3 2 18 3 2

-- 2001 (Paragraph 14 of 73)

* s a newly elected president, Mr. Bush did not deliver a formal State of the
Union address in 2001. His Feb. 27 speech to a joint session of Congress
was analogous to the State of the Union, but without the title

Ben

kulfThe New York Times
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Concordance

What is the common local context of a term?

EIE

File Text Search Edit Headwords Contexts View Tools Help
OBFEE & BZ U|PL
Headword [ no. [~ Context... | Word | ...Context | Reference &
That my own heart  drifts and cries, having no... Deep Analysis
Bythe shout ofthe heart  continually at work And the wave
Nothing to adapt the skill ofthe  heart  to, skill And the wave
The tread, the beat of i, tis my own  heart | Traumerei
Because | follow it to my own  heart Many famous
My heart is ticking like the sun: | am washed
The vague heart sharpenedto a candid co... The March Pa:
HEART-SHAPED Contract my by looking out of date. Lines ona Yo
HEARTH Having no to put aside the theft Home is s0 Sg
HEARTS And the boy puking his out in the Gents Essential Beat
HEARTY A harbour for the against distress. Bridge for the
HEAT These | would choose my to lead After-Dinner F.
HEAT-HAZE Time in his little cinema of the Time and Spac
HEATH This petrified has taken, A Stone Churc
HEATS Howv should they sweep the girl clean. . | see a girl dra
HEAVE Hands that the can govern Heaviest of flc
HEAVEN For the to be loveless, and as col... Dawn
HEAVEN-HOLDING With the unguessed-at riding One man walk
HEAVIER-THAN-... If hands could free you, a If hands could
HEAVIEST That overflows the Pour away the v

e a 5

ponue)

[ peubiE-ya |

Xapu]

Words Tokens Atword| Deletedlines  Word sort Context sort
7318 37070, 2930/ 1[24] Asc alpha (string) Asc occurrence order

if lave be r

(D

Jugh with you | be rough with o

if love be blind annot hit the marlk .

if love be blind

» with night .

rough with you , be rough with love

if love be love cannat hit the mark .
blind ,

it best agrees with night .

63
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WordTree

love the

thine heart , and with all thy soul, and with all thy might

that thou mayest live

with all i
thy heart, and with all thy soul , and with alithy ™"

thygod —

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

and 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 th
O r to walk in his ways , and to keep his commandments and his statutes and his judgments , that thou mayest liv

and to serve him with all your heart and with all your soul , 11 : 14 that i will give you the rain of your lan|
, walkin all his ways , and to keep his commandments , and to cleave unto him , and to serve him
your god 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
y 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
. N 625 therefore i say unto
other ; or else he will hold to the one , and despise the other . ye cannot serve god and mammon .
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
seats in the synagogues , and greetings in the markets
; and as the father gave me commandment , even so i do
father
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

the

lord

the

o
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Recurrent themes in speech

that

haveadream

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

on the red hills of Geargia the sons of former slaves and the sons of former slave owners will be able to sit down tagether at

oneday

even the state of Mississippi,  state sweltering with the heat of injustice, sweltering with the heat of oppression, wil be transformed into

down in Alabarma, with its vicious racists, with its governor having his lips dripping with the words of interposition and nulfication - one day

every valley shall be exalted, and every hill and mountain shall be made low, the rough places wil be made piain, and the

my four litte children will one day live in @ nation where they will not be judged by the color of their skin but by the

today . i have a dream that one day

down in Alabama, with its vicious racists, with its governor having his lips dripping with the words of interposition and nullfication - one day

every valley shall be exalted, and every hill and mountain shall be made low, the rough places wil be made plain. and the

4
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Glimpses of structure

Concordances show local, repeated structure

But what about other types of patterns?

For example
Lexical: <A> at <B>
Syntactic: <Noun> <Verb> <Object>

Phrase Nets [van Ham 2009]

Look for specific linking patterns in the text:
‘Aand B’, ‘A atB’, ‘A of B’, etc
Could be output of regexp or parser

Visualize extracted patterns in a node-link view
Occurrences > Node size
Pattern position > Edge direction
Darker color > higher ratio of out-edges to in-edges
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Select a phrase
word1 .u:\! -
word1 s “ lins
word1 ofthe 4 mother eyes
word1 the 4 voice SOl neart
word1 a4 face ~body door
word1 a father head  peck shame
wordi —_— children Nair power
word1 [space] 4 smiled water fleming
°,:::;e,:y°“'°w" charles turned rose
Filters sweet
hlack
Show tops| 100 darkness u
Hide common words plue
sad terrible
Zoom -
In & out (& reset {3 aw beautiful long
gloom genue — Simale—Srange
. cruel
high-—~low
naie
ol cold
green dark unfair
nolly
warm
young
o o
Portrait of the Artist as a Young Man sma
weak
Xand Y
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shaharain

pharez

hetron
ram
amminadab

nanshon

salia
salmon

hoaz

altai
nathan
hooz

ohed

iehu

enhlal

jesse

johanan

netez-@Zarian

hilkiah

amariah

eleasah

seraiah
sisamai

ahimaaz

ahitub
shallum

jekamiah zadok

naasson

aminada

meraioth

abraham
- araM_egrom
Dhares
judas isaac
jacoh
matthan
elearar
eliud
phinehas i
achim
abishua sadog
- bukki azor,
uzzr eliakim
abiud-—zqrgpapel
zerahiah

The Bible
X begat Y

8
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glance

looked
attempt et seen
humour
dishes eruelty
_endeavour_ Satagenist moment
party
salleny
waiting
arrival N quietly
mind staying uncle
sunday
losses
passed
appearance
christmas
recention
play
stay -
d
i friends oot
presentation sen'ed sty
ordination remained
ool sarden ek
dance relations ladies
dine
intinacy
nall dini oy
remaining ining :ﬁ“;‘asements
room -
. . . tahle inwoduction
Pride & Prejudice . s .
spread days “ighl evening
XatY
remenber
vaned
o
oy
glancing
men
18" & 19t Century Novels maty
’
X'sY
man
miser——Pastor
2uthor
progress clergyman
king
soldier farmer
lagy
fector W I |'] ow
woman officer
parson  merchant
husband banker
sister
maid father
loutsa
mother
sailor




lord

Old Testament end
XofY
year hosts
kill!ls words
king
days
daughter !Iﬂll
inhahitants spirit
man
cities —
children
trihe )
day house 3
gold hand sn n
death
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New Testament
mother
XofY
tity days
blood nazareth
epistle
gospel sight
o sons grace
Tutn ~.
word it QO
— day faith
love-— wisdom _ glory  “life
peace hody I‘louse
righteousness men light
judgment
- words
Kingdom M
people \
hand children
king i
things angels
land
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Visualizing Conversation

Visualizing Conversation

Many dimensions to consider:
Who (senders, receivers)
What (the content of communication)
When (temporal patterns)

Interesting cross-products:
What x When > Topic “Zeitgeist”
Who x Who = Social network
Who x Who x What x When = Information flow
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Naming Names

Names used by major presidential candidates in the series of Democratic and Republican debates leading up to the Iowa caucuses.

Roll over any candidate’s
name for details.

?\\G""\\‘D‘S‘o"\i "";;Mfw
P T XN
4 A Y,
§ N 7%

s,

[}
3 ] The length of each circle
< -4\\ segment represents the
3 1 > total number of words
il e

e
— = spoken by the candidate

during the debates. Each

_ )

Each thin line represents g tick mark represents 1,000
S

»

R

one candidate speaking
the last name of another
candidate.

words.

Qs

Each slice represents
N one debate, arranged
Every line ends at an clockwise from the first

74 W
arrow, which points to the ' . 1 \\\\ O%b to the final debate
name that was spoken "'llll ‘\\\ W
MO, o

<>O

&
-
'//T

Usenet Visualization [Viégas]

Show correspondence patterns in text forums
Initiate vs. reply; size and duration of discussion
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back 0 newsgroups
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Mountain (Viégas)

Conversation by person over time (who x when)

Themail (Viégas)

One person over time, TF.IDF weighted terms
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Enron E-Mail
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| < Enron Corpus Viewer g@

File Display Tools

®
Q
(0]
@
©
-

Jeff Dasovich

Washington Lobby“) 4 Enron ‘Mastermind' Pleads Guilty
l [

SAN FRANCISCO, Oct. 17, 2002

8 (AP) A former top energy trader,
f — considered the mastermind of Enron
john.shelk@enron.com { Corp.'s scheme to drive up California's
= ¥ energy prices, pleaded guilty Thursday
| to a federal conspiracy charge.

Deputy Aftorney General | Timothy Belden | the former head of

LIELCE  Larry Thompson, center, Ypag B's Portland, Ore., office,

mary.hain@ent ]E)e:pdaﬁfn:';éuég?sorate admitt_ed t_o one count of cor_\spiracy to
Fraud Task Force, commit wire fraud and promised to
comments Thursday on ~ Cooperate with state and federal
the guilty plea by Timothy prosecutors as well as any non-criminal
N. Belden, Enron's chief effort to investigate the energy industry.
energy trader. (Photo:
oan'u«:" / / CBSIAP) "l did it because | was trying to maximize
profit for Enron," Belden told U.S.
\ / / District Judge Martin Jenkins.

mona.petiochko@enron.com
)

Susan Mara
¥

)
Ray Alvarez

Messages
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Visualizing Document
Collections

102
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Named Entity Recognition

Identify and classify named entities in text:
John Smith > PERSON
Soviet Union > COUNTRY
353 Serra St > ADDRESS
(555) 721-4312 > PHONE NUMBER

Entity relations: how do the entities relate?

Simple approach: do they co-occur in small window of
text?
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mp—r P 53
% List View ‘ ' v ! - - g
Edit View Bookmarks Lists Options e
person v |Addall | |Clear place -
HE=+ X =E=F wE=|2 | X E==
1 Bugarov 4| N USA 4
] Carlos 1 Cuba
1 Carlos Araneda 1 Pakistan =
[} Carlos Morales 1 Canada
1 Castro 1 Columbia
1 Cesar Arze 1 Jamaica
n Charles Wilson 1 Afghanistan
1 Dan West 1 Havana
- Daniel Harris 1 Detroit
| David Loiseau 1 Mexico
1 Dean Simpson 1 Michigan
1 Dr. Baker = 4 1 Montego Bay
1 Dustin Marshall 7| W Texas
1 Edgar Spencer 1 Chitral
u Edward Thompson 1 Morocco
1 Escalante 1 Peshawar
| F. Baker 1 Russia
1 Felix Baker 1 Casablanca
| Ford 1 Chicago
| Farrest Wells 1 Illinois
1 Fr. Augustin Dominique 1 New Jersey
1 Fred Fisher 1UK
| | George Garcia 1 Dominican Republic
I Grigory Sizav 1 Florida
| Hamid Qatada 1 France
| Hector Lopez 1 London
1 Herman Fox 1 Moscow
| Howard Clark 1 Ontario
| Igor Kolokov 1 Paris
1 Imad Dahdah 1 Windsor
1 | Santo Domingo
[F.]

106



Parallel Tag Clouds [Collins 09]
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Topic modeling

Topic modeling approaches

Assume documents are a mixture of topics

111

Topics are (roughly) a set of co-occurring terms
Latent Semantic Analysis (LSA): reduce term matrix
Latent Dirichlet Allocation (LDA): statistical model
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ThemeRiver (Havre et al 99)

Nationalization of property begins
a and Soviet relations resume isenhower breaks relations
astro confiscates Americ refineries ay of Pig

yankee(63)

T

—_ seapons (62)
Soviet(49) i

112

Word Frequency Representative Documents
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oniine A Comparison of the Readability of Graphs Using Node-Link and Matrix-Based Representations

commonied Mohammad Ghoniem Jean-Daniel Fekete Philippe Castagliola
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nenorts networks Using Multievel Cal Matrces in Large Software Projects
Retwork networ Frank van Ham
matrx improving the Readabiity of Clustered Social Networks using Node Duplication
ik Nathale Henry Anastasia Bezerianos Jean-Daniel Feket
diagrams
matrices MatrixExplorer: a Dual-Representation System to Explore Social Net
advantages advantages Nathalie Henry Jean-Daniel Fekete
diagram diagram = NodeTrix: a Hybrid Visualization of Social Networks

Nathalie Henry Jean-Daniel Fekete Michael J. McGuffin
i The need to visualize large social networks is growing as hardware capabilities make analyzing large networks feasible

as and many new data s become avallable Unfortunately, th visualizaions In eising systems do o satistacirly
i o resolve the basic dilemr s readabie for the global sructure of the n r detalled analysis
of local communi ‘accress ¢ NodeTrix, a hybrid
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; NodeTrx vissalzation by dragging seled and from node-lirk and matrx forms, and to lexibly manipulate
r NodeTrix representation to explore the te meaningful summary visualizations of their findings.
Finally, we present a case study applying NodeTr ko the analysis o the nfoVs 2004 coauthorsip dataset to
. illustrate the capabilities of NodeTrix s both an exploration tool and an effective means of comm results
nodes ® nodes -
» y Visualizing Causal Semantics using Animations
g Nivedita R. Kadaba Pourang P. Irani Jason Leboe
y Balancing Systematic and Flexible Exploration of Social Networks
dam Perer Ben Shneiderman
Sodial network analysis (SNA) e 25 2 powertl method for undestanding the impartance o relatonships n
networks, However, Ineractive exploratin of networks is curently chalienging ) itis difcut to
I patters and comprehend the siructure of networks with many nodes and ey g (3 curent wmmmmm
. medie of statisical methods whelming visual output which leaves Uncertin abo to
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bl alyits undarsand o works more effectively. We present SocialAction, a system that uses
stered ustered attibute ranking and doordinated views to help users systematically examine numerous SNA measures. Users can (1)
riseq priseq flexily terate through vis ,wmm: of measures to gain an overview, iternodes, and fnd ouler 2) agaregae
s uc nd cohesive subgroups, and fo mmunities o untangle
; i s across different rix
maintained in the network visualizatlon 8o users can mak
; rategy beyond opportunism, as it provides systematic, yet flexible,
techniques for exploring social networks.
)
force. @ force 1
Causality Visualization Using Animated Growing Polygons
araphs graphs
Soraph S Sraoh Niklas Elmavist Philippas Tsigas
i8yout e 3yout m

SpicyNodes: Radial Layout Authoring for the General Public
Michael Douma Grzegorz Ligierko Ovidiu Ancuta Pavel Gritsal Sean Liu

Termite: Visualizing Topic Models [Chuang '12]

Show salient (vs. frequent) terms. Seriate rows & columns.
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models for and

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.

s Stanford Dissertation Browser

Dan Ramage & Christopher Manning
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Summary

High Dimensionality

Where possible use text to represent text...

... which terms are the most descriptive?
Context & Semantics

Provide relevant context to aid understanding.

Show (or provide access to) the source text.
Modeling Abstraction

Understand abstraction of your language models.

Match analysis task with appropriate tools & models.

Currently: from bag-of-words to vector space embeddings
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