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* Review
* Tools for Supporting Specific DH Analysis Tasks
* Case Study: Metatation

 Case Study: VisArgue



Difficulties Visualizing Text Data

* Not pre-attentive
 Must foveate to read

e Abstract
e Difficult to visualize

* Very high dimensionality
* Tens to hundreds of thousands of features

e Compositional
* Can be combined together in innumerable ways

e Subtle
* Small differences matter



Why text is (deceptively) easy

* Text is easier when you have a lot of it
* Web search is now usually conjunction

* Text has a lot of redundancy
* An algorithm can:

® Pull out“important” phrases

* Find“meaningfully” related words
e Create a“summary”from document
* Group “related” documents



Stages of Document Visualization

\% \%
Feature Extraction > Analysis > Visualization
- Statistical Features « Feature engineering for higher- « Display of features
- Structural Features level features « Project high dimensional
« Syntactic Features « Clustering feature vector into 2D space
. .. « Classification + Text visualization

« Pattern detection .



Text Visualization
Examples

... with a Digital Humanities Bias



Tools - Lexical Data

 AntConc

. | Word counts,
* Wordandphrase.info concordances
 Word Wanderer
o Text Arc
* Arc Diagram | Word relationships,
e \Word Tree _ Structure

 Phrase Net




Concordance Lines (KWIC)

‘ AntConc 3.4.4w (Windows) 2014 — O
File Global Settings  Tool Preferences  Help
Corpus Files Concordance Concordance Plot File View Clusters/N-Grams Collocates Word List Keyword List
Alice in Wonderlandtx | o e Hits 50
Hit K‘u‘-"ICJ " i _ _ File
16 her head, she tried to get her head down to them, and was de |Alice in Won
17 VERY nearly at the top of his head. But at any rate he might ai |Alice in Won
18 g out, straight at the Footman’s head: it just grazed his nose, anc Alice in Won
19 said the Duchess, ‘chop off her head!” Alice glanced rather anxi Alice in Won
20 Ibows on it, and talking over its head. ‘Very uncomfortable for tt |Alice in Won
21 nose. The Dormouse shook its head impatiently, and said, with¢|Alice in Won
22 in’'t!" the Hatter said, tossing his head contemptuously. ‘| dare sa' |Alice in Won
23 ice asked. The Hatter shook his head mournfully. ‘Not I!" he repl |Alice in Won
24 nurdering the time! Off with his head!"" "How dreadfully savage |Alice in Won
25 A bright idea came into Alice’s head. ‘Is that the reason so man' Alice in Won
26 ot!’ said the Queen, tossing her head impatiently; and, turning tc Alice in Won
27 d beast, screamed 'Off with her head! Off--° ‘Nonsense!” said Al |Alice in Won
28 re the hedgehog a blow with its head, it WOULD twist itself roun |Alice in Won
29 ahina: and when she had got its head down, and was goina to be|Alice in Won
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Keyword Plots

Queen

Alice

Cat

Il

Mo, of Hits = 75
File Length (in chars) = 163317

Ma, of Hits = 403
File Length (in chars) = 163317

Mo. of Hits = 37
File Length (in chars) = 163817



N-grams

,I “ AntConc 3.4.4w (Windows) 2014

Help

KWIC

Concerdance Concordance Plot File View Clusters/M-Grams Collocates Word List Keyword List
Concordance Hits 210

File

not get dry very soon. ‘Ahem!
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h a shiver. ‘| beg your pardon!’
olitely: ‘Did you speak?’ ‘Not IV’
_ory hastily. ‘I thought you did,’
it advisable--"* ‘Found WHAT?
ell enough, when | find a thing,’

to dry me at all.” ‘In that case,’
tic remedies--" ‘Speak English!’
libly. “What | was going to say,’
nclined to say anything. "Why,’
25 asked. "Why, SHE, of course,’
have a prize herself, you know,’
Alice sadly. ‘Hand it over here,’

" said the Mouse with an importal
said the Lory, with a shiver. ‘I be
said the Mouse, frowning, but ve
said the Lory hastily. ‘l thought"
said the Mouse. '--| proceed. “Ed
said the Duck. ‘Found IT,” the M
said the Duck: ‘it's generally a fr
said the Dodo solemnly, rising ¢
said the Eaglet. 'l don't know the
said the Dodo in an offended toi
said the Dodo, ‘the best way to €
said the Dodo, pointing to Alice"
said the Mouse. 'Of course,” the

said the Dodo. Then they all cro
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Collocates
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W AntConc 3.4.4w (Windows) 2014 - O X
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Alice in Wonderland W | ro4,) N, of Collocate Types: 660 Total No. of Collocate Tokens: 2600
Through the Looking ¢ Rank Freq Freq(L} Freq(R} 5tat Collocate ~
1 2 0 2 7.64075 |furiously
2 2 0 2 6.64075 |wringing
3 1 1 0 6.64075 |wonders
4 1 1 0 6.64075 |warning
5 1 1 0 6.64075 |vicious
o] 1 1 0 6.64075 [tinkling
) 1 1 0 6.64075 |thursdays
8 1 0 1 6.64075 |stroked
9 1 0 1 6.64075 |spied
10 2 1 1 6.64075 |shyly
11 1 0 1 6.64075 |shrieked
12 1 0 1 6.64075 |seizing
13 1 1 0 6.64075 |scrubbing
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Keywords

A AntConc 3.4.4w (Windows) 2014 — O =4
File Global Settings  Tool Preferences Help
St Concordance Concordance Plot File View Clusters/MN-Grams Collocates Word List Keyword List
Alice in Wonderland W | 1.0 oc Before Cut: 2651 Types After Cut: 3312 Search Hits: 0
Rank Freg Keyness Keyword A
1 853 6930483 alice
2 935 (2982574 said
3 260 |1891.394 queen
4 245 |[795.826 little
) 171 572447 went
5] 129 |541.539 king
7 117 |520425 quite
8 160 |491.822 thought
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12 55 461468 gryphon
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Investigate Words in Context

SYNONYMS (click to zee) [7]

‘bored
1969
5948
6858
10514
16529
overused
1969
10153
15830
16523
18836
22157
28754
31543
ey
EB58
7551
8200
10432
12889
14479
17822
18836
27053
27841
51734

 External context: From Corpus of Contemporary

American English

TIRED j (RANK 1963, FREQ 19931)
SP‘OK EN FIC'I'ION MAGAZ]’NE MNEWSPAPE R ACAD EMIC
tired CLICK BEAR
TO LIMIT
bored | & | I:I
ol § STORED 32
dissatisfied I
. MORE 3403 8959 3702 3106
jaded 2l
CONCORDANCE LINES

teed GENRE
stale

i SPOK
comy
jaded 2 MAG
worn-out = FIC
trite 4 MAG
hackneayed 5 MAG
overused

[} MAG
e 7 FIC
sleepy g FIC
exhausted g Mas
shattered 10 NEWS
drained

11 FIC
spent
o 12 ACAD
worn-out 13 MAG
whacked 14 MAG
fatigued 15 NEWS
dog-tired i s

- nrAn

DEFINITIONS (WORDNET)
1. depleted of strength or energy 2. repeated too often

COLLOCATES (click to see with TIRED)

noun eys, voice, face, leg, muscle, smile, excuse, joke misc get, so, too, lock, feel, sick, very

761

SORT

to remember everything that I have to do . It gets
came up here , " she said , was how

you . That'sit . That 's why I get

, and I started in on the other. I was

led back to sit . Captive in the corridor ., growing

all-day , late-July Dzzfest tour date in Boston , Czzy is
temperarily . Yvonne agreed to have the baby because she was
and went from the apartment buildings surrounding the wendors
and started jogging on the treadmill . Instead of feeling

her seat on a segrégaied bus in Montgomery because she was
meat market . Claude paid for four nights . He was

of his ill-health and pleaded that he was " Eigll .

night before he died , Kile told his brother he was

and his Fool arrive at Regan 's castle . They are

and lay down , I'll be fine. I ‘m

defensive end Chuck Smith . Smith said " my legs are
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Word Wanderer

addedadyantage

affagy . anxiously
AaWe 4 Dac L J
boxed leg behind™ pack began
callec came cat N
croquet-ground Close decidedly l;igﬁag’g;e change
o . decidedly du S
irst--verdic o find gt eyes felt
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° 9 going  groat
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: aA}aﬁtw cad g1y
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moment '“}% s
()] nonsensgever . . nqfing fch
- passed out - ccion one ONCe
p|€.1'-; e :Z'Oini[i“cﬂ - procession please
O_ proves purple - o put | apite
. rabhjt . C
roared right e&dj t rojr:d
savage . saw sat
shouted short severely “ , ide
o silent . siae
soldiers 26N
staring 5 BOFL! spoke
Y take stood talk tell talking :
three . el e thing  think
Hree till ti N
tossing turned e . tone
) - ming Ue[_\tyrile
olee watched wgsnt T
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eally ‘the ‘she Hat
wihren ‘what

By Marian Dork and Dawn Knight; http://wordwanderer.org/



ALICE'S ADYEMTURES IN WONDERLAMD

Lewis Carroll

THE MILLEMMILIM FULCRLIM EDITION 3.0

Fabhit
CHAPTER |

Crionnen the Rabhbit-Hole g
fand P
W e R EET

Alice was beginning o getvery tired of sitting by hersister poiling Iittléﬁlétrself
e
T

on the bank, and of having nothing to do;, once o twice she had heggﬁﬂ hDUthntk

peeped into the book her sisterwas reading, butit had no B ta'FHE‘H%UI i

pictures or conversations in it, “and what is the use of a hook,! =] [3e

thought Alice “without pictures ar conversation?! faﬁléce 4

i e il
Sao shewas caonsidering in her BrAEFTIND (a3 well 35 she could,

for the hot day made her feel very sleepy and stupid) whether fitin Hig

thie pleasure of making adaisy-chainwould bewaorth detrooble

of getting up and pickingthe daisies, when suddenh 2 White

Rabhit with pink eyes ran close by her,

There was nothing so YERY rermarkable inthat, nor did Alice
think it s0 WERY much out of the way to hearthe Babbit savto
itself, "0k dearl Oh dear! | zhall be late!l' fwhen she thought
it over afterwards, it occurred to her that she ought to have
wiondered at this, but at the time it all seemed quite natural);
butwhen the Rabbit actually TOOK & WATCH OUT OF ITS WalSTCOAT- =

CUmuT L T mamed Lemm emmd o b mimied bleme Loy vieweimnd im0 Limcm i pobim ol e,

W. Bradford Paley, 2002, http://www.textarc.org/




DocuBurst -* ¢

m Read Tweedledee

_ the White
Menai  Alice didn

Dinah hadn paint and me

KING AND QUEEN

Queen the Queen head

patting great Rome UN Red

London Footman Paris

ind Marye Cat bank norse

me King whole
YeeN  Tywinkle Like

Kitty minute Alice
Alice couldn \Waiter
Second Maine

Of course it is. Its called WABE, you
know, because it goes a long

way before it, and a long way behind
it--

And a long way bevond it on each
side, Alice added.

Exactly so. Well, then, MIMSY is
flimsy and miserable (theres

another portmanteau for you). And a
BOROGOVE is a thin shabby-looking
bird with its feathers sticking out all
round--something like a live

mop.

canary bird

old world chap Tweedledum
new
And then MOME RATHS? said Alice. Taget
Im afraid Im giving you a great gfa\l rgf (o]
deal of trouble. maven
swe}?obf
Well, a RATH is a sort of green pig: ,gfe,‘
but MOME Im not certain s,’;
about. I think its short for from

home--meaning that theyd lost
their way, you know.

And what does OUTGRABE mean?

4
ez But
2 29000

Well, OUTGRABING is something
between bellowing and whistling,

with a

kind of sneeze in the middle:

however, voull hear it done, maybe--
down

in the wood yonder--and when youve ~

E“eusamﬂl

Through the Looking Glass Alice in Wonderland - fixed

0
-386.4 I [[ 1} 386.4

Font Size: smai v




Voyant Tools

&y Voyant Tools ?

£H Terms 5 Links ? ? |#” Trends &5 Document Terms ?
®@said @alice @litte @know @ like

" 70
- é m é ALICE’S ADVENTURES IN WONDERLAND Lewis Carroll ...
o 0. < large z 60
) & H ALICE’'S ADVENTURES IN WONDERLAND
klng 55 @ oh voice Lewis Carroll 50
g H ® THE MILLENNIUM FULCRUM EDITION 3.0 F
ive P==dp CHAPTER I. Down the Rabbit-Hole 2 40
g i O §‘ Alice was beginning to get very tired of sitting by her sister on the g
Py @ % (o3 bank, and of having nothing to do: once or twice she had peeped into the [
8 ¢ 2 =~ . . ) ] . IL 30
= - e book her sister was reading, but it had no pictures or conversations in =
o — —t T (D g it, ‘and what is the use of a book,” thought Alice ‘without pictures or =
gl‘yphOI’l o) - ':Tl g A conversations?’ 20
come JQ ® 5 2 3 Q So she was considering in her own mind (as well as she could, for the
% G O queen Lo hot day made her feel very sleepy and stupid), whether the pleasure 10
aQ £ & of making a daisy-chain would be worth the trouble of getting up and
:y‘ 2 c@ = picking the daisies, when suddenly a White Rabbit with pink eyes ran 0
=t ) close bv her. % a2 o N 4 © 1 ® o A
Document Segments
Terms: (e €& > ? + 2 | |+ Frequencies =
G ERS B Documents B Phrases ? =N DN @ Bubblelines ?
This corpus has 1 document with 26,694 total words and 2,634 unique word forms. Created about 6 days ago. Document Left Term | Right
Most frequent words in the corpus: said (462); alice (386); little (128); know (87); like (85) 1)ALIC... fallen by this time? she  said  aloud. ‘| must be getting e
1) ALIC... certainly was not here before,”  said Alice,) and round the neck
1) ALIC... No, I'll look first, she  said , ‘and see whether it's marked
1YALIG.., pfttatassnatisnaedattfiWhatal.. (said Alice; ‘I must be shutting
1) ALIC... it might end, you know,”  said Alice to herself, ‘in my
1) ALIC... use in crying like that!  said Alice to herself, rather sharply
1) ALIC... currants. ‘Well, I'll eatit,  said Alice, ‘and if it makes
m AN AL LD B H 2 e N s | il Amasiminhs fa bhavaalf AAiak come

items: (e ? 462 context (e expand (e



Visualizing Other Document Features

* Sonic Patterns

» Sentence Complexity / Readability
* Sentiment

* Edits and Variations



Visualizing Sonic Patterns in Text

Poemviewer
__I_Ii— [ BeH ) | w @ e'. 1 8- H-EE &:-*'EHE
'Bm- A 'Pa: lﬂn EII!I o 'Bm: AP ofn nonnk
1 1 | 11 |
IS A0 A S A 00 0 S AT O AN

Rule-based Visual Mappings - with a Case Study on
Poetry Visualization. A. Abdul-Rahman, J. Lein, K.
Coles, E. Maguire, M. Meyer, M. Wynne, C. R.
Johnson, A. Trefethen, and M. Chen. In Computer
Graphics Forum, 32(3):381-390, 2013.

Poemage

TS Calcite

acetonie \“\L
Q@que swatch m\
N /

/
L

arctic Quck

e luke

hustling

N. McCurdy, J. Lein, K. Coles, M.
Meyer. Poemage: Visualizing the Sonic
Topology of a Poem. [EEE TVCG, pages 439-448,

January 2016.



Vowel Harmony: Cross-linguistic Comparison of

Complex Language Features

Warlpiri
.........................................
o
B * i .p =
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Vowel succession patterns in 42 languages
(automatically sorted by significance)

Hungarian
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“‘one-level” Vowel Harmony

o =] - - bl L] = -]

Maori

i and v avoid each other

syllable reduplication

Comparative visual analysis of cross-linguistic
features. Proceedings of the International
Symposium on Visual Analytics Science and
Technology (EuroVAST 2010).



Literature Fingerprinting

Books
of Jack l ! .
London s S
T hark Tw: 1|r|
Books A_Conneticut_Yankee A_Tramp_Abroad Chapters_from_autobio

of Mark
Twain

average sentence length
g g One textblock of

10.000 words

Daniel A. Keim and Daniela Oelke. 2007. Literature Fingerprinting: A New Method for Visual Literary Analysis

In Proceedings of the 2007 IEEE Symposium on Visual Analytics Science and Technology (VAST '07). IEEE Computer Society,
Washington, DC, USA, 115-122.



Features

* Hapax legomena: Word’s that appear exactly once
* Hapax dislegomena: appear twice

* Function words

* Simpson’s index: measure of diversity/repetition
* Sentence length

* Word length



(2} Hapax Legomena

(t) Hapax [hslegomena

Different measures for
authorship attribution
are tested on books of
Mark Twain (last three
rows) and Jack
London (first row).

If a feature is able to
discriminate between
the two authors the
books in the first row
visually set apart from
the rest of the books.



Readability Analysis
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D. Oelke, D. Spretke, A. Stoffel and D. A. Keim.
Visual Readability Analysis: How to Make Your Writings Easier to Read.
IEEE Transactions on Visualization and Computer Graphics, 18(5):662-674, 2012.



Sentiment Analysis

* Dictionary approaches (emotion word lists)
 Parsing approaches (addresses negation)

@
® © ©

© 6 © ®

This movie do n't . .

BNG ®
™ e 006 ®
cleverness , wit or @ .
® © @0 ®

intelligent humeor

http://nlp.stanford.edu/sentiment/



Sentiment Analysis

(1] i) ‘E’ © o @
s 3 aE’ & £ = - 5 g 2 @
i £ 5 7 § . 2 . % £ &1 g s & % 3 E 2 . Color Scale
= 8 8 8 &§ B &8 £ E B & £ & B B B 8 8 §
negative g positive
Printer 1 N [ [ (| quantile
0.0-0.25
Printer 1 Type 1 . = |
0.25-0.5
Printer 1 Type 2 n .
Printer 2 [ M osos |
Printer 3 H = BN - 0.75-1.0 .

Larger inside square = more comments

D. Oelke, M. C. Hao, C. Rohrdantz, D. A. Keim, U. Dayal, L.-E. Haug and H. Janetzko.
Visual Opinion Analysis of Customer Feedback Data. Proc. IEEE VAST, pages 187-194, 2009.



Document Variations

 Variations in editions or edits of documents

 Used in historical analysis

Shejuti Silvia, Ronak Etemadpour, June Abbas, Sam Huskey, and Chris Weaver. “Visualizing Variation in Classical Text
with Force Directed Storylines”. Proceedings of the Workshop on Visualization for the Digital Humanities, Baltimore,
MD, October 2016.



Tools - Document Collections

* Visualizing Document Collections
e Citations and Document Connections

* Clustering
* Galaxies
* Themescapes

* Annotating and Curating
* Overview Project
e Timeline Curator

* Visualizing Corpus Trends
* Culturomics



Bibliometric Data

* Large in Size

 Rich in Structure
* Heterogeneous facets (attributes)
* Numerical, categorical, and ordinal

| Publaton

Authors
Venue,
Year,
Keywords,

 Complex in Semantics

29



Bibliometric Data

* Large in Size

 Rich in Structure
* Heterogeneous facets (attributes)

* Numerical, categorical, and ordifm/\

* Complex in Semantics
 Implicit relationships
* Explicit references

Authors
Venue,
Year,
Keywords,

A
v

A
v

Keywords,

Authors
Venue,
Year,
Keywords,

30



Citation Visualizations

* Citations provide explicit relations
» Keywords, authors, etc. provide implicit relations

Search and Operation History
+
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J. Zhao, C. Collins, F. Chevalier, and R. Balakrishnan, “Interactive Exploration of Implicit and Explicit Relations in

Faceted Datasets,” IEEE Trans. on Visualization and Computer Graphics (Proc. of the IEEE Conf. on Visual Analytics
Science and Technology (VAST)), vol. 19, iss. 12, pp. 2080-2089, 2013.



Citation Visualizations

* Citation research by John Stasko’s group

CiteVis

This visualization presents all the
conference papers, their total numbers
of citations, and citations between
papers. It draws from the original CiteVis
technigue, but adds the notion of
cascading influence through paper
generations

Gol

Author's matrix

This visualization presents citations from
specific authors to other authors. It
contains only the most referenced
authors, and it supports reordering of
authors on axes to help explore the
data.

Author's statistics

This webpage shows statistics for
specific authors including their most
frequent co-authors, the most frequent
concepts of their papers, and sets of
other authors that cite all of authors in
each set (cliques).

Co-citations network

This visualization presents a node-link
network diagram, with nodes
representing authors and edges
between authors if they cite each other
at least once.

Gol

|i‘l_tii;iﬂ?;;f;‘!!i;i‘ﬂlé}lﬂ
L

Concepts

This visualization presents common
concepts (keywords) across all the titles
and abstracts of papers, and how
frequently each concept co-occurs with
other concepts.



Clustering - Galaxies

e e | Galaxy visualization of 567,437 cancer literalure abstracts

PUUUREN O RO LT S -G RS .

James A. Wise et al. 1995. Visualizing the non-visual: spatial analysis and interaction with information for
text documents. In Proc. of the IEEE Symp. on Information Visualization, pages 51-58.



Clustering - Themescape

James A. Wise et al. 1995. Visualizing the non-visual: spatial analysis and interaction with information for
text documents. In Proc. of the IEEE Symp. on Information Visualization, pages 51-58.



Overview Project - Entities

Search for only these:

Companies by Suffix
Geonames: Cities

Geonames: Countries
Any country or disputed country, plus variations and

translations, from geonames.org

Geonames: Political Boundaries
About 300,000 countries and administrative regions

worldwide, plus variations and translations, from

EEOonames.org

Numbers

... then remove any of these:

English: Google Books words
The most common 50,000 uncapitalized words in

English books, according to Google Books (CCBY 3.0)

English: stop words

Extremely common English words

Numbers

Entity count docs
huma 487 352
Huma Xian

israel 246 64
State of Israsl

libya 245 93
Libya

syria 163 39
Syrian Arab Republic

tripoli 145 47
Tripoli

israeli 144 53
State of Israel

united states 119 75
United States

obama 104 47
Obama-machi

washington 100 58

Washington County



Overview Project

e “Multisearch” is customized to the workflow of
journalists — brainstorming.

Searching all documents

N -

W Search by tag

16,000 tweets about drones (16,005) @ Woaord Cloud €@ ¥perimental: Word Co-occurrence @ Entities & Multisearch &

Add view ~

Searches
sis 0
raq 37
pakistan 1,981
africa 80
canada 8
toronto 0
Person, place, thing or action

Cut and paste searches



Overview - Document Clustering

Ard vie
Add view -

L O W

pakistan, strikes, app, apple, strike, attacks, killed, ardrane, yemen, via

{=)
=
like, obbama, just, will, can, new, one, people, use, police pakistan, strikes, apple, app, strike, killed, attacks, yemen, ardrone, kills
(=)
e
use, g like, can, just, will, one, now, flying, m music, got, obama, pec strikes, app, apple, strike, pakistan, killed, ardrone, yemen, kill: attacks_p:




Timeline Curator

8 06 f TimeLineCurator v0.2 e

Insert your text here

Title EEritish Columbia in the 20th centuryl ‘n B ﬂ n B n

Content

|Since the days of the fur trade, British Columbia's economy has been based on natural resources, particularly fishing, logging and mining. From the canneries to the mills and mines, B.C.'s resource sectar
was increasingly the domain of large commercial interests.,

With indystrialization and economic growth, workers arrived to join in the seemingly boundless prosperity. Increasingly, these workers came from Asia as well as Europe. The mix of cultures and diversity
was a source of strength, but also, often, of conflict. The early part of the 20th century was a time of great change and talk between immigrants and the First Nations, all of whom found their lives
changing rapidly.

Rise of the labour movement|edit]

The dominance of the economy by big business was accompanied by an often militant labour movement. The first major sympathy strike was in 1303 when railway employees struck against the CPR for
union recognition. Labour leader Frank Rogers was killed while picketing at the docks by CPR police during that strike, becoming the British Columbia movement's first martyr.[29] Canada's first general
strike occurred following the death of another labour leader, Ginger Goodwin, in 1918, at the Cumberland coal mines on Vancouver Island.[30] A lull in industrial tensions through the later 1920s came to
an abrupt end with the Great Depression. Most of the 1930s strikes were led by Communist Party grganizers.[31] That strike wave peaked in 1935 when unemployed men flooded the city to protest
conditions in the relief camps run by the military in remote areas throughout the province, After two tense months of daily and disruptive protesting, the relief camp strikers decided to take their
grievances to the federal government and embarked on the On-to-Ottawa Trek,[32] but their commandeered train was met by a gatling gun at Hatzic, just east of Mission City, and the strikers arrested
and interned in work camps for the duration of the Depression.[33]

Race and ethnic relations[edit]

The Kamagata Maru and HMCS Rainbow

During the 20th century, many immigrant groups arrived in British Columbia and today, Vancouver is the second mast ethnically diverse city in Canada, only behind Toronto. In 1886, a head tax was
imposed on the Chinese, which reached as much as 3500 per person to enter Canada by 1904. By 1923 the government passed the Chinese Immigration Act, which prohibited all Chinese immigration
until 1947, Sikhs had to face an amended Immigration Act in 1908 that required Sikhs to have $200 on arrival in Canada, and immigration would be allowed only if the passenger had arrived by
continuous journey from India, which was impossible. Perhaps the most famous incident of anti-Sikh racism in B.C. was in 1914 when the Kamagata Maru arrived in Vancouver harbour with 376 Sikhs
aboard, of whom only 20 were allowed entry. The Komagaia Maru spent two months in harbour while the Khalsa Society went through the courts to appeal their case. The Khalsa Society also kept the
passengers on the Kamagata Maru alive during those two months. When the case was lost, HMCS Rainbow, a Royal Canadian Navy cruiser, escorted the Kamagata Maru out to sea while thousands of
Caucasians cheered from the seawall of Stanley Park.

During the Second World War, security concerns following the bombing of Pearl Hachor and Canada's entry into the war versus Japan led to controversial measures, The local Japanese-Canadian
population was openly discriminated against, being put in internment camps. The Pacific Coast Militia Rangers were formed in 1942 in order to provide an armed presence on the coast in addition to the
pre-war fortress garrisons, which were expanded after hostilities. Japanese military attacks against BC amounted to a small number of parachute bombs released from great distance away and by the
middle of 1942 the threat of direct attack diminished following defeat at the Battle of Midway by US forces. !

[Prahikitianladdic]

Which date does “today” refer to in the document {optional): | 237/02/2015

Or choose from an example file | kK
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Document View
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List View
|® e 0= Datev Title »
1886 In 1886, a head tax

1900 - 2000  The early part of the
1900 - 2000 During the 20th century,

many
1903 Itr;fkgrst major sympathy
1904 In 1886, a head tax
1908 Sikhs had to face an
1914 was in 1914 when the
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1920 - 1930 A lull in industrial tensions
| 1920 - 1930 U5, prohibition in the
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However, by 1921 the
1921 failures

By 1923 the government
1923 passed

. 1930 . 1940 Maost of the 1930 sirikes

Since the days of the fur trade, British
Columbia's economy has been based on
natural resources, particularly fishing,
logging and mining. From the canneries
to the mills and mines, B.C.'s resource
sector was increasingly the domain of
large commercial interests.

With industrialization and economic
growth, workers arrived to join in the
seemingly boundless prosperity.
Increasingly, these workers came from
Asia as well as Europe. The mix of
cultures and diversity was a source of
strength, but also, often, of conflict. The

Events: 26, vague expressions: 5
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British Columbia in the 20th
century

Insert a short description for your timeline here

Vague dates
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Vague dates

1890 1900 1810 1820
List View
e = Date v Title v
1935 That strike wave peaked in
The Pacific Coast Militia
1942 Rangers
Japanese military attacks
1942 against BC
1942 World War Il contributions
The Rocky Mountain
1943 Rangers sent
1945 World War Il contributions
1947 By 1923 the government

passed

1930 1240 1850 1960

Document View

1 | Keefer

d tne Victoria
Cross for actions with BC-based
regiments in ltaly.

Columbia River Treaty[edit]

In , British Columbia ratified the
Columbia River Treaty which required
the building of three large dams in

1970

1960 1930 2010

Control Panel

Columbia River Treaty

British Columbia ratified the Columbia River Treaty which required
the building of three large dams in British Columbia in return for
financial compensation related to U.5. hydroelectric power
production enabled by the dams.

F-------------.-------------1
i

1961 Columbia River Treaty In British Columbia in return for financial B Add Media h)
19 Feb201S. [RMeAE by AR e compensation related to U.S. : - = _ :
19 Feb 2015  During the 20th century, § hitps://upload.wikimedia.c i
many i [ |
. pm,':i_?}mdn Alcohol was RGEGETGE The dams flooded large B Wikipedia .
bl areas within British Columbia, but . . B
e After two tense months of B Columbia River Treaty 1
e g would prove to be a very stable and e e ———————
e dlsa S0Ciety also
() kept renewable source of power for the mack: [ 1EH IED E a
77 The Komagata Maru spent :
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. ——— About & Help
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Timeline Curator - Exported Timeline

First performances

These began with an exhibition, in 1762, at the court of the Prince-elector Maximilian III of
Bavaria in Munich, and at the Imperial Court in Vienna and Prague.

Mozart painted by Greuze, 1764

First performances
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Topic Modelling?!

“In machine learning and natural language processing, a
topic model is a type of statistical model for discovering
the abstract "topics" that occur in a collection of
documents.”

- Wikipedia
Topic Modelling = Clustering of documents into topics

 Hierarchical vs. Non-hierarchical

. Partial vs. Agglomerative
e Deterministic VS. Probabilistic
* |ncremental VS. Batch

 Supervised vs. Unsupervised



Text Clustering 2 Topic Modeling

Clustering = finding groups of similar objects in the data

| B
| | 4
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I Topic1

X ] Topic 2
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ey

- \‘:\

' Topic 3

Similarity: Document Content

Topic Modeling
= discovering the abstract topics that occur in a documents collection

i ¥w
N
- |

el

—\ ‘.-.

- -

Similarity: Document Length

= clustering documents (with respect to their content) into topics

Text Clustering

Topic
Modeling




Aside: Stacked area graph / Stream graph

 Streams represent data element prominence over
time

e Overall flow shows data volume

January A517 [ebruary



Theme River

 Canonical example of stream graphs
* News themes over time

Susan Havre, IEEE Computer Society, ThemeRiver: Visualizing Thematic
Changes in Large Document Collections, Vol.8. No.1., January-March 2002



Visualizing Topic Modeling
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| [ Ebola-Infected Aid Workers [l Ebola Outbreak in Africa | Ebola Patients and Suspects Outside Africa @ News Cluster  {{f{ Twitter Cluster

o° & > o

S. Liu, J.Yin, X. Wang, W. Cui, K. Cao and J. Pei, "Online Visual Analytics of Text Streams," in IEEE
Transactions on Visualization and Computer Graphics, vol. 22, no. 11, pp. 2451-2466, Nov. 1 2016.



Large Scale Corpus Analysis: Culturomics
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Jean-Baptiste Michel et al., “Quantitative Analysis of Culture Using Millions of
Digitized Books,” Science 331, no. 6014 (January 14, 2011): 176-182.



Culturomics
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Culturomics
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Culturomics
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History of the President’s Words

Daily Lexicon

With the rise of contractions and the fall of “thus,” Liberman said this is illustrative of a larger, secular trend. “This obviously interacts with genre, and in particular with formality,” he

said, stating that “won't” appears much more frequently in magazines than “will not,” while less of a gap exists in academic papers.

State of the Union addresses incorporated contractions even later than secular dialogue, which hints at the level of formality presidents wish to project. Liberman suggested that the
spoken version of the addresses may be more relaxed and contraction-laden than the much more prescribed written documents let on. “Perhaps Truman, Eisenhower and Kennedy
were using contractions in their performances that were not written as such in their texts,” he said. The increased use of contractions suggests a growing laxity in the written

documents rather than in spoken words.

The rise of “tonight,” Fields clarified, was simply the result of the State of the Union addresses occurring in the evening time for the first time with Lyndon B. Johnson's 1965 address.

thus e e 6 Be .“an i Wi aiee @ ; -

COON O QW e Qe v i woie ol
e 0 0 el © i

https://www.washingtonpost.com/graphics/politics/2016-sotu/language/



Culturomics: Language Change
EEBO N-GraMm Browser

SHOW INSTRUCTIONS
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EEBO N-GraMm Browser

SHOW INSTRUCTIONS
ngramSize: ® unigrams ) bigrams () trigrams
spellings: ‘® griginal " regularized ' lemmas
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Metatation

Interdisciplinary Research Case Study
Hrim Mehta, Adam Bradley, Mark Hancock, Christopher Collins



Project Overview

* Team Expertise:
 Human-Computer Interaction
* Computational Linguistics
* English Literature and Poetry

* Methodology:
* Grounding Study + Analysis
* Derive Requirements
* Prototyping & Design
* Expert Feedback



Free-form annotations
as
implicit interactions
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Existing Tools for Literary Analysis
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PoemViewer by Oxford Visual Informatics Lab
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Limitations of Existing Literary Analysis Tools

 Disconnected from workflow
* Premature data presentation

60



Understanding the Context

Observational study of
annotation practice of poetry critics
as they analyse a poem

61



Observational Study

Participants
14 literary critics (3 PhD students & 11 university professors)

Task

Close reading of assigned pairs of poems printed on Anoto paper
with Livescribe Anoto pen for annotations, if required

Analysis session followed by retrospective think aloud

Dataset

14 poems in total, 7 pairs of poems assigned to 7 participants

anoto.com
62



Categorisation of Annotations

Annotation Form

Ellipses, Underlines, Connectors, Polygons, Brackets, Text,
Miscellaneous notations

Cognitive Purpose

CO (Computational Offloading)
EML (Externalizing to reduce Memory Load)

Space on Page
Word space, White space, Margin

63



Results

* Pen-and-paper over digital tools
 Experiential cognition
 Access of external resources

* Polymorphism of annotations

 Annotation form and annotation function do not have a
one-to-one relation
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Results

* Pen-and-paper over digital tools
 Experiential cognition
 Access of external resources

* Polymorphism of annotations

 Annotation form and annotation function do not have a
one-to-one relation

* Consistency in participant activity but the form, space &
time vary
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Results

* Pen-and-paper over digital tools
 Experiential cognition
 Access of external resources

* Polymorphism of annotations

 Annotation form and annotation function do not have a
one-to-one relation

* Consistency in participant activity but the form, space &
time vary

e Characteristics of CO & EML
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CO Characteristics

t"‘-j stood by a pond that winter day,

And the sun was white, as though chidden of God
And a few leaves lay on the starving sod;
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CO Characteristics

[Had,(having, and in quest tohave, extreme;
A bliss in/proof, and/proved, a very woe;
Before, a joy proposed; behind, a dream.



CO Characteristics
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EML Characteristics
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m‘*&’“’“ M - {P&Lh %/ fﬂ’ i ﬁJ.ﬁ,HL
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Data Analysis Tool

= a B C
-
O &2 ok 18
EE:DD: 0Yx|||IC] CcO~1 y’
g Alliteration in 'b's of 'blueback’ [—
co land "th's of 'thumb' and 'thick'
A
EMETRED irrlet Robert Lowell — =
Allepealmg fly, blueback, thumb thick—so gru
E/cl o2 il % ’;: |tsccms_£oialypnc1n our house— F
whaims back and forth across the nursery bed
SO [H fol] | o~ 2 lpgnned hyamdhnuienr:tuffedaTE .
“not one g fighter:1tis lik ane)
dusting appfe trchards of Avabs on the screen—
one of the mighty . one-ef the helpless. It -
Annotated Text: ‘bumbles-and bumps its brow on this and tlm
makmg a =hnrt unhealthy uf_e.jhe shorter.
1kilLit, and another instant’s dded
to the hornfymx,m.oﬂm‘nn ol
:phcmcra keys, drift, s;a - hin shel]sJ B
vou packrat off with joy .. Ladead fly swept
StartTime: 135.20 “under the carpet, wrinkling to Iulllllm:;(
EndTime: 139.94 T 3 o
. e b
1IC] COmZ . 4 :
S Y f Annorations
Alliceration in '.h's.pf '-bumbl_e_a', L T
‘bumps' and 'brows' and 'th's of f 5
"this' and "that' f
Timeline Annotations
Ref: |1C| COw1 v & & _— :
F el ) |g|.'\-ﬂ (o
b " - " n '||I'||II 272 8104248046873
sEsA s Ll co -1
BEnnotated Text:
D
Harriet - Robert Lowell
A repeating fly, blueback, thumb thick—so gros
StartTime: 164.78 it seems apocalyptic in our house—
EndTime: 172.46 whams back and forth across the nursery bed
manned by a madhouse of stuffed animals,
not one a fighter. It is likes a plane
lcl EML~3 e : gl p.
AR dusting apple orchards or Arabs on the screen—
[Note stating that the poetic form is one of the mighty . . . one of the helpless. It
"Sonnet”™ after counting the number bumbles and bumps its brow on this and that,
fof lines in the poem making a short, unhealthy life the shorter.
I kill it, and another instant's added
to the horrifying mortmain of
ephemera: keys, drift, sea-urchin shells,
Ref: ||1C| €Ow1 v & & : R N T .
< > < >
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Data Coding Example

A
PRI T s
Sonnet 129 - William Shakespeare :l-,:-a:':; EX
|'|>lr X " Sealents
g Th' expense of spiritin a waste of shame 2 Reia
Ts lust in action; and till action, lust b
Is rpgnuredu murderous, filoody, full nfﬁlame. y ye—
Savage, extreme, rude, cruel, not to trust; — & cifebien e EpeS 5 ;i
————Enjoyed no sooner but despised straight: ¢ S50 [Ebd,fflhﬂng. and in quest tUIEhVE; extreme;
s f" r,df,{:::‘d }Past reason{funted: and no sooner ffad, N T B | Abliss in@‘i}ﬂﬁ and@“nv&d. a very woe;
;' sody et Lot Past rpasnn’ﬁhted as a swallowed bait, & Shedle "; : Befi d i 3
Tilelags  Onpurposelaid to make the taker mad: & fed ek efore, a joy Proppsed; behind, a dream.
! Mad in pursuit, and in possession so; - RS
[Had[hhving, and in quest tohave, extreme; { i
A bliss iwp}mf and@i'uued. a very woe; 2 " ws AU"’W‘I hwg’
Before, aioy psed; behind, adream. ¢ C f?/ b Sﬂﬁjﬁ s vt / !mﬁ{tl"
Spai ?]Itﬂis the f.imll knafls; vet none knofs @ell 4 b At} Wt / ’\"ﬁ’*
0 shun thefhaven that leads men to th]@l]. 2 51'};,, W ST ﬁ:?,_
d
(L) before. Lush :}Lccnﬂ.cb alhm - (f-5 dangeerns
L’( Lv’fré.rt paa iy Ll = P SEietls Pl I‘{u.l.a[.f-'a-'
Mot 25 f-:ﬂ—’ s M fffmz‘m_ v
rr"&‘*’ _ e
Weall Fuont JEs bt (e Af- e ledSt ﬁ's-‘t.}.l_-:{-_‘fj
n :i:-v--i.:{':i, = declarnhive ) Very I.fuj fEE
||"'.-"l ""#ul.;-: = HiAarive LA fL.._,nfui ated Loy
| fon Yef - adiwah j.-f { ""‘"?a— '”,r'."f-'":"'”' & MH L
i o i [4” LA *“}" : Fohker
¥ . L""‘:-{‘i-k L-'--".""f" il&,‘:"-l’.“.‘"
T AT r\‘.{;.\'_ft,:
= el (B e Eelel e e RS
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Implications for Design

* Support for free-form annotations

* Permitting experiential cognition

* Minimal interruption to work flow

* Invoking analytic assistance via annotations
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Metatation

Desktop-based application + physical paper
 Support for free-form annotations

CO annotations for generating supplementary data
* Permitting experiential cognition
* Invoking analytic assistance via annotations

Analytic assistance presented on peripheral display
* Minimal interruption to work flow
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Metatation: Preprocessing

ST
“»____‘_______,_,_,-’
Webster's Syllabified
Stanford Dictionary CMU
NLP & Phoneme
z Toolkit Thesaurus Dictionary
API e e
\‘--_._\____._._,_...-‘/ k“"h\—._.___,._,—-"”-
Poetry
Collection
Resources
e
U e AR
‘»‘H_______F,,,/
Anoto Anoto Dot
Dot Pattert \
Pattern &
Resources Poem
e S Composite
Picks a Poem
Pen
Calibranon
—

User




Assonance, & Alliteration

Assonance

 Repetition of vowel sounds
* Rude: (R’'UW1/D) & Cruel: (K/R/UW1/L)

* Repetition of consonant sounds
» Extreme: (IHO/K)(S/T/R/1Y1/M) & Rude: (R/UW1/D)

Alliteration

* Repetition of consonant sounds in stressed syllable

 Proof: (P/R/UW1/F), Proved: (P/R/UW1/V/D) & Proposed:
(P/R/AHO)(P/OW1/Z/D)
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End Rhyme

* If common vowel sound in stressed syllable, all prior sounds
dissimilar & all following sounds similar

e Shame: (SH/EY1/M) & Blame: (BL/EY1/M)
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Metatation: Stroke Clustering & Shape Recognition

MetaTation Reference
Layout Engine Resources
Metadata
Tiles
Query
Response

Query Framework

[single + multi word]
Pen
Strokes Annotated Words
[Implicit]
Pen Stroke Clustering

+

Shape Recognition
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Metatation: Stroke Clustering & Shape Recognition

Stroke clustering
 Hierarchical agglomerative clustering

 Spatiotemporal distance between pen strokes as distance
metric for the clustering process (CO characteristics)

Shape Recognition

» Geometric recognizer for detecting underlines,and

connectors
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Metatation: Query Framework

MetaTation Reference
Layout Engine Resources
Metadata
Tiles
Query
Response

Query Framework

[single + multi word]
Pen
Strokes Annotated Words
[Implicit]
Pen Stroke Clustering

+

Shape Recognition
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Metatation: Query Framework

Semantic Relations
* Word details, ,
* Source: Merriam Webster Dictionary & Thesaurus

Phonetic Relations
e Assonance, , Alliteration, End rhyme

* Sources:
* CMU Phoneme Dictionary (in NLTK),

* Broken into syllables with algorithm in “On the syllabification of
phonemes” by Bartlett et al. (Proc. HLT-ACL 2009)
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Metatation: Interface

MetaTation Reference
Layout Engine Resources
Metadata
Tiles
Query
Response

Query Framework

[single + multi word]
Pen
Strokes Annotated Words
[Implicit]
Pen Stroke Clustering
+

Shape Recognition
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Metatation: Interface

é‘ Annotationlnteraction-0.1

Worksheet
Viewer
Panel

[s perjured , 'murderous|, bloody , full of [blame

extreme, rude, cruel, not to trust;

Enj t
F + - i
L el = 11

llowed f

On purpose laid to make the taker mad

Had, having , and in quest to have , |extreme

1s imen’ to this hell

Petfect vlyine

Metadata
Tile Stream
Panel
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Assonance,

Alliteration Metadata Tile

Assonance

Sonnet 129

Williamm  Sh.

Th ' |expense of |spirit in a = of shame

Iz lust in ‘action ; and {till action|, lust

erjured ,

murderous, bloody , full of blame,

ISavage], Ie (treme|, @ {I, . notfto frust;

Enjoyed no sooner but despised strai

Past reason hunted ; and no soener had,
Past [teason hated, as a swallowed bait,
On fpurpose laid to make the taker mad
Mad in ‘pursuit

and in fpossession| o

Had, having, and in quest to have, exireme|;

A fbliss in ‘preof, and {proved, a very woe;

a jy proposed; behind|, a dream .
All this the we

To [shun the [heawen that leads men to this hell

rld well knows; yet fnone knows we

William Shakes I

Th' |expense of spifit in a waste of shame
[z lust in action . and till action , lust

[s perjured , murderous, bleedy, full of blame,

[Savage |, [extreme],

Enpyed no seoner bul despised) siraight |
o
Fast reason hunted; and no soener had,
@
Past ‘reason hated, as a swallowed bait,

On |purpose laid to make the taker mad

Mad in jpirstit

and in pOSﬁSﬂ'Dﬂ 50,

[ quest fo |

Al proved, a very woe;
(6]
=, a oy proposed|; ‘behind, a dream

All this the world well knows; vet nene knows

To |shun the (heaven that leac

= men fo this hell

well

Assonnice

Sonnet 129

William Shake

Th ' jexpense of spirit in a waste of shame
@]
[z lust in action; and il action, lust
@] Q @] @]

murderous, bloody
(6] (0]
iSavage|, H(treme], |1‘ude|, |c1‘uel|. not to ‘trust,
Q@ Q @]
Enjyed 1o sooner but despised straight

Is perjured , full of blame,

FPast reason hunted ; and no soconer had,
[ ] (@]

Past reason hated, as a swallowed bait,
@] ]

D1 PUIPOSE. 010 | i
o P ZEHI SH N

[Mad in pursuit, af il poSSeESION. oo

o]

, and in quest to have

Had, having extreme

A bliss in ‘proof, and proved, a very

Before, a jy proposed ; behind
(@]
All this the world

a dream

well knos

5, yet mone kr
8]
To shun the heaven that leads men to this hell
Q Q
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& Metadata Tile

Synonyins

of spirit in a waste of shame

[ lust qo action. and Hil action . lust

Is perured , murderous, bloody , full of blame ,

Savage, extreme, . ot

Enjoyed no

but despised [straigh
Past reason hunted; and no
Past reazon hated). as a |

On purpose laid to make the taker mad

IMad in purswi, and 1| ppesession s0;

HaA
I

ad. 11;‘.'-..’111;__'_;. arihin quest to have , extreme

Albliss in prooi, and ‘yrgved, a 1

Before, o joy proposed ; behind, a dream .

All this the ‘world well knows: vet none knows well

» shun the heawen that leads men to this hell

Auntomyins

Sonnet 129

William Shakespeare

T

Is lust in ac

Is perjured . murd

Savage , extreme, rude, cruel, net to trust;

1er but despised straight

hunted ; and no sooner had,

Past reason hatec

, @3 @ SWe

g2d ; behind, a dream

wef none know

To shun the that leads men to thi
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End Rhyme Metadata Tile

Perfect rlryme

Sonnet 129

William Shakespeare

Th' expense of spirit in a waste of jshame

Is perjred , murderctrs
Savage , extreme, rude, cruel, not to @

Enjoyed i@ scorer but despised straight :

FPast reason hugted : and @ soorer had ,

Past reason hated , “gs g _swallpwed [bait

On purpose Jaid to make tha taker mad .

Mad in pursuit, and in posession TS0

HEdl, having, and in quest to hawg,‘extreme ;
Albliss in proof, and proved, a very §iGE:.

Before, a py proposed; behind, a dream

All 'this the world el knovs: vet none knows el

To shun the heaven that leads men to ithis (hell
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Word Details Metadata Tile

Origin
Middle English, from Old English [scamu;] akin to Old High German [scama] shame
Pronuciations

(SHEY1.M)

Noun

First recorded use

before 12th century

Semses
Sense 1

a painful emotion caused by consciousness of guilt, shortcoming, or impropriety

the susceptibility to such emotion
Usage examples: have youno [shame]?

Sense 2

a condition of humiliating disgrace or disrepute ;[ignominy]
Usage examples: the [shame] of being arrested

Sense 3

something that brings censure or reproach also something to be regretted :[pity]
Usage examples: it's a [shame] you can't go

a cause of feeling shame
Verb
First recorded use

13th century

Semses
Sense 1

to bring shame to :[disgrace]

Usage examples: [shamed] the family name
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Preliminary Evaluation

Evaluation Design

» 2 of the domain experts from the previous study explored
the tool as they performed a reading of an assigned poem

Qualitative Results

« 2 different modes of use of MetaTation based on when the
reader chooses to interact with the system

* MetaTation for teaching vs. research based analysis
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Contributions

* Results of an observational study of poetry critics

* Design guidelines for the development of digital tools
for supporting linguistic inquiry

* Design and implementation of Metatation
* Results of preliminary expert review of our tool
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VisArgue

Interdisciplinary Research Case Study



Political science

Linguistics
(Katharina Holzinger)

Visual Analytics
(Miriam Butt)

(Daniel Keim)
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Visual Analytics Linguistics Political science

Goal: To develop an instrument
for the automatic measurement
of the deliberative quality of communication

4 Deliberation is a communicative process that
aims at taking a decision (or recommendation)
on collectively binding rules or public projects.
The substantive goal is to achieve the common
good and universality of rules. 27



Visual Analytics Linguistics Political science

Goals:

e Deep automatic syntactic parsing of the utterances to
identify deliberative patterns.

* Define negotiation vs. argumentation through the analysis
of the speaker stands and attitude.

* |dentification of different roles of utterances by the usage
of connectors and function words.




[ |
Visual Analytics |

Linguistics

Political science
Participation

Content

Cluster 1

Sentiments

Verlagerung
Rilekzanizet

Intentions

R

i

.and some more!)



Visual Analytics Linguistics Political science

Research questions

e \What factors make deliberative argumentation
successful?

e Can we detect these factors both by shallow
statistical and deep linguistic approaches?

e How can visual analytics support the analysis of
deliberation in large corpora?






Content Overview using
Lexical Episode Plots

First Debate Second Debate Third Debate
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Lexical Episodes

= portion within the word sequence of a corpus where a
certain word appears more densely than expected from
its frequency in the whole text.

| episode |
|Index 17| | Index 23|

Actual
Distribution
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Equidistant T
Distribution
>




Lexical Episodes Plots

N S0 WerGE Nur N ZEMEN. UM S an 38 LNMZSd ZU SINNEM GOS0 SNIMCNEn Fasen 208N SNACVENEn .
Ases Wetere [t an sch bnen ioensssen

Oanlafi | o, zunacnst mécnte ich vorschiagen, dass wir e prisdenticlies REgeMMg@ESYElem enfitren, aus dem einfach Grund, wir sind in der Vergangenhed ais Vo gespallen gewesen und ich denke, wir brauchen eine siarke mit grolier D , die das Land auch wieder zur Emhedt fifwen kann

Wir brauchen keine Zerspiiarung, wir brsuchen jelz, gerase et ene zenusksene Filvung, die such die Einnedt fiir uns durchsetzen kann .

Biyama | icn micme mich gegen das peiscenteds ReQIUNGSSVEEM aussprechen und plidkre flir ein panamentansche REQMMUNQSSYSIM. Cenn was G \On NNen anQesprocnencn samen FUnrUngspersonen ales annichten snnen, ohne ene gegeoens [ o Regierung. naben wir i gen leizlen Jafven denke ich zur Genlige enchen mUssen, und GESWEgEN Nt i
Bente | aus mener Eranrung winrend mener Jugend in den USA kann i Denchien. oass en prisicenteses Regierungssystem sene woni cer [l cuch en Pansment und anders INSINZEN SUSJESEWZ! BN KENM . LG 03SS & prd nicnt zu ener Dkiatur fiven muss. weshal Wh persinich auch fir ein priscenteles Regiend

Matirbch unter den Bedingung, dass die [l des Prasdenien engehalten wird, wodurch I Punkl Herr Alyama, auch sczusagen beriicksichigl wisde

Banlafl | sehen Sie, ich versiehe micht warum Sie gegen en prasidenteties [l snd. denn egal weiches Wahisystem wir haben, Ihwe ethnische Gruppe ist in der Mnderhed, das heslt jedes Parlament wirde eine BatMehshed haben, egal ob unler einem Mefvheds - oder enem Verhdinawahirechl

Des nedt, wenn Sie davon susgenen. dass Se e Rechte Ihver Mingernedt schmen michien. gann soiten Sk sch ener dafllr sussprechen. dass es enen Préscentsn gol, ger sebat an scn ais PESSN fir e Enned sient, cer natlnch such vom Parament Konbolen wind, SDsr ih glaube as dnden nihts.
kch denke wir missen jemanden an der Spidze haben, der von sch aus als PERSEN Ewhed reprisenter .

Desnai leucnten mir hve Arguments flr das Vemitnawanrecnt sigentich nent sn

Entschuldigung , fir das pasiementarsche [l . sory

1885 [0 oucn o emem paromenianonen [, <ol man aber dschaws ge cimisihe Svuar dor [, on. oo Bevorerong und oo [ besonders reprasentioren
Sk senen hier snd Magechkesen gegeten, den [l enen cavemafien Piaiz in der Regierung zu garantieren und auch eine Quote fir dhe Vergabe administratver Posien einzufiiven.
Und ich dense. wenn wir diese beiden Moghchkeden wahmehmen widen, wire das padamentansche [l endeutig die bessere Lésung, die zudem noch eme devernafie Mitwirkung der [N i der Regerung garantieren kénnie.

Beihaddsd | Ja. ch méchte meh den Ausfirungen von Herm Bente anschbelien, pladere wee anfangs schom enwdnnt, fir e prasenticies [l denn wichige Entscheidungen kénnen so. ewfach schoeler und effeiiver getroffen werden.

Bamit wirden ewg lange Debaflen oder auch kene Entachexungafindung oder en Schedem des Pariaments einfach ausgemerdl werden

Und zu hnen Frau Lebo habe ich dann auch nooh enen kisinen Punkt

Sk sagen je1zt, in gewisser Weise gesondene Rechte, baw. eine Miwinung cer [l n cer Regerung, ja, wirde aber bedeuten, dass de ] m Gegenzug ebenso gesondene Reche in den Kik , siso in ihren ermahen missten, sonst wiire es wieder ungesecnt
Deswegen versiehe ich jelzl nicht ganz, warum Sie das jetzt angefiin haben, aber vieleichl konnien Sie das nochmal ndher erdulern

Oaniafl | icn wolle auch gem daraul nodh eangehen

Gesonderte Rechle in Fragen, die Sie jeizt ala Gruppe betefien, des wirde ich Befirworien

ABerdings nicht so weiigenend . wie Sl das sagen, denn sozusagen ene Reprisematon cer [ nsch Quoten in sben sominstrstven Epenen ces [, wircen j3 sgentich ®e Widerspriche eher vemdnen.
Aiso das wirde dann immer dazu finven , dass oo [EEE wecer gegen e [l gestelt wergen.

kh denke das st das. was wir sgentich vermexden wirden, eshalb sagen wir okay, Dinge de die Gruppe selbsl betrefien. da haben s natirich sin Mitspracherscht und snsonslen méchien wir, dass de Menschen einfach entscheden kénnen und sich nicht i odet misssen.
Und deshalo witde 50 en Quotensysiem . gisub i, o Wicerspriche eher noch verstken und das wolen we ja nicnt.
Und deshalb wisre eben ene Ubergredende PNBBN. der Prasdent i der Lage, in enem - aul chese zu wirken
Bente | icn micne an cwsen Punkt nocmal zu Diffrenziening betragen. da wee S senen. in cem Dokument, ich wifde ssgen Frecensscniss Zur VerESsUngsgeDung VONgERGH Wrde . Orel verschecens MEQKTKEEN gegenen sind, Mndemedenecnie zu Derlicksintigen
Und ich wirde Frau Lebo biten. 2u spezifziren. welchen deser orel Punkte, Sie denn DerlKSCNUGU Naben wolle, damil wee gensu wissen, UDer was wir KUbersn und miht im Mewana rumimen.
Dankeschin .
Le80 [ ich dachte egentich , ich hatle es schon zemich Klar gemacht, dass ich am bebsten alle drei Punkle bericksichigt haben mbchie

Matiien kann icn 02 Buch ariber sprecnen und KOMpiomisse eingensn, O8S St ganz Kar
kn denke wir werden ier heute sle Kompromsse singenen missen.
Jedoch am wichtigsten sind mir, dsss ce [ cen Stats s etnische Minderned ofizell anerannt Dekommen und Minderedenrechie ZugesTroien Dekommen

Ganlafl | warum mochien Sie des?

S mochien partiulare Rechle fiir |hve Geruppe, um was damit 2u tun?

Um Sezessonismus hervorzubringen, um g Einned 2u gefihiden?

Warum bestehen Sie 30 auf Ihven Minderhedtenrechten 7

Warum kEnnen wir 0as ncn vergessen und ssgen., [l uno NN - wr sn0 abe sns und wir lassen e Menschen entscheien ?

Und zwar mach iwen polischen Priferenzen und mid nach Mwer ethnischen Zugehdnghed 7

Warum brngen Sie e Spaftungsinie , de uns den Birgarkrieg gefiinn hat, her vieder en, answell 2u sagen, wir volen it me Einned des Landes?

80 | Das wirce icn am bebsten tun, asersngs beflironte ich, osss gann wieoer ganz kiar gie [l Menmet i der Polik commeren wiirce, csss oe [, we scnon finer. VOIKOMMEN vOn pOMMSChEn ENCNEOUNgEN SUSQESCRIOSSEN werden wirden
Und ich firchle wer missen da enfach hdrer durchgreden und eme Kontrole ermoghchen

0l [aver oo [l o m sch gespaten

kn war lange in der Opposion gegen G MMATAISLS, 035 Medt &3 OO HENE NS SQATUNQEN N (KSEM Land, SONGEM U [OMISCNE

Dann missen de [l Postxer eben bessere Postik machen, dann werden se auch gewdhit

Egal oo in smem Ve - oger Menmetswaniecht.

Aber nicht sagen, wir sind schiechie Polker und wir wollen Mindereltenrechie, und deshald sind wir verkelen

Azo dann missen sie sch eben beminen, in emem gememsamen fesigelegten [ . #ve Inleressen der jeweligen poltischen Fraklionen zu verirelen, aber nichl fir emen Ted der Hewdkerung sprechen wollen.
Denn die [l] haben auch nicht ene Veriretung polisch, sondem wir sind unfer verschiedenen Frakdionen gespalien

ijaina [ Genau wegen cem was Sie gerase sngesprocen haben, NBMMh Geser SpANUN, WAl | Panamentaramus BUch Mach Mver Logk gerade 0as senv wiel naner egence (. 06N con KBnnken sle hieressen Deroksiigl weroen

Wenn wir wieder sinen Prisdenten haben, bigt dss a) de Gefshy, dsss deser Priscent uns wieder in einen Birgerkreg el und suf cer anderen Sete reprisenlién er wieder nur sine bestmmie Sele unseres Landes.

Close Readin
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Lexical Episodes - Processing Pipeline

Text Sequence

Lexical Episodes for Unigrams

Multi-party Conversation
or Book, Document

A 4

Candidate Generation

A

y

Candidate Scoring & Pruning

Lexical Episodes for Ngrams

Remove Overlapping
Unigrams and Ngrams

Determine Layout
and Visualize

Determine frequent Ngrams

A

A

Candidate Generation

Candidate Scoring & Pruning

Al Qalda———
Pakistan—
sirategy

Supponed

threat——
NUCESr Weapons:

lranmr—

Interactive Exploration
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First Debate

job

cut

tax

releas

law

lists

Russi
ISIS
war
defend

Iran
experience
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Moderator:

Let's let her respond .

Clinton:

Well, az soon as he fravels to 112 countries and negotiates a peace deal , a cease-fire |, a release of dissidents , an opening of new opportl
[ APPLALUSE )

Trump:

The world — let me tell you .

Let me tell you .

Hillary has ERPEREREE , but it is had EXPEREHEE .

We have made so many bad deals during the last— so she is got EXPEREHEE | that | agree .

[ APPLAUSE ) Butitis bad , bad EXESHSRAEE

Whether it is the Iran deal that you're so in love with  where we gave them $150 billion back , whether it is the Iran deal , whether it is anythi

| agree . she is got ERPEREACE . but it is bad EXEERAEAEE .
And this country can not afford to have another four years of that kind of EXPEREREE .

||I|r|
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country

America

women

bring
apologized

Moderator:
Just for the record , though , are you saying that what you said on that bus 11 years ago that you did not actually kiss [Illl without consent or grope [l without consent 7
Trump:

| have great respect for [N -

Nobody has more respect for [l than | do .

Moderator:

So, for the record , you ' re saying you never did that ?

Trump:

| * ve said things that , frankly , you hear these things | said .

And | was embarrassed by it .

But | have tremendous respect for -

Moderator:

Have you ever done those things 7

Trump:

And [l have respect for me .

And | will tell you : No , | have not .

And | will tell you that | ' m going fo/make our country safe .

We " re going to have borders in our country , which we don 't have now .

People are pouring into our country , and they " re coming in from the Middle East and other places .

We " re going to make [ safe again .

We're'going to/make I oreat again , but Welre'gaing fo/make I safe 2gain -

And Wetre'going fo/make MM v<althy again , because if you don 't do that , it just — it sounds harsh to say ., but we have to build up the wealth of our nation .

Moderator:
I
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o,

I you werk on ko read the rest of i sentence , | was talking about anergy
We Iracke m0re enegy Wt Gur REghDOTS han we Trade wilh he rest of Ine worid combined

And 6o want us 10 have an electic grid . an energy system that crosses [

1ihink thal woukd e a great benef o us

But you & very clearly quoting from WikiLeaks

Whatis really important about WikiLeaks is that the Fiussian governmen: has engagedin espionage agairst Americans

Thery herve hacked American websites | American accounis of privae people , of FSUIONS

Then they have given that informalion 10 WikiLeaks for the purpose of putting it or the internel

This has come from the highest levels of the Fussian governmant .

Clearly trom [l Hrselt in an efori , as 17 of cur inieligence ageTcies have confinmed , © inflvence ow election

S0 | actualy think the moes! imporant question of this evening . Chris . is finally . will Denald Trump admit and condemn hat he Russians are doing is , and make it Clear that ha wil
That he rejects Fussian espionage against Americans . which he actually encouraged in the past

Those are ine quesions we need answered

We've never had anythirg like this hagoen in any of tur elections before

Trump:

Thai was a great pivot of the faci (nai she wanis open [N

Oxay?

How did we get on o [l
Wogerator:

Hoid on . loks.
Bocause tis is going 1o end up getting out of control

LoTs ry 10 keep i quiet

For the canddates and for the Amencan peopie

Trump:

st 1 s on e (RN . 5ne wans. opon (RN

Poopia ar gnisg 1 AL into.our nuniry

Paapia are going to.com in kom Syria

She wants 550% more peophk than Barack Dbama.

And ha has thaands. and thousands of poopia

Thay have no Koa wher they come fram

And You 560 , w0 a0 GOING 16 S10p FACCA SIAMIC IOAOSM in S country

St WA drvar AR N6 s A1 b will Prisicient ChAmA

So | just want 1 tellyou

Sha wants open (RN

How we ean 1k anout [

Idont know [

Heo Said nice Things about me.

1'wa ot slang woll . hat would b6 geod

I Russia znd the United States gt along wall ard went after ISIS . that woukd ba good .
He has no respact for her

Ho has 1o rotpect for our prasidont .

And 11 tell you what

We're in vory Sarious lrouble

Bocause we have 3 country with liomondous numbert of uckear warheads: ., 1,800 . by theway .
Where they expandsd and we didnY . 1.800 nuclear warheads .

And she i playing chicken

Look.

Clinton:

not have the heip of [l in this electon
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Lexical Episodes

 Generic approach for generating
text overviews using lexical chaining

* Text-type and language independent
* Distant Reading vs. Close Reading

* Interactivity through Zooming
and Highlighting

* Different levels of detail by steering the
significance level
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Named-Entity Recognition

. accept the

- Y

Moderator

1 am [ESSISAHGH  anchor of - NBCNightly NEwSI

| want to WBIEBE you to the first presidential debate .

The participants tonight are DiSRaldImmmp 2nd HERICHRGR

This @8B&te iz sponsored by the \on Presidential Debates . 2 nonpartisan nonprofit organization

The BOMMISSION drafted tonights format , and the rules have been agreed to by the campaigns .

The BOIIRGE debatE < HGEE into SRSSGRENTS . -=ch NSTHRGES (ono

Vel & plors HfEETOPIC 2r=2- tonight  Achieving prosperily America's direction and securing America

Atthe start of each S8gmeNt . | will ask the same lead-off question to both candidates . and they will each have up to [GIMNGES 1o FESPoNd
From that il uniil the end of the SBGMENt . well have an BPBA discussion .

The GUBSHORS are mine and have not been SHETGAMIN the or the campaigns

The BWAIBAGE here in the room has agreed to remain silent $o that we can focus on whatthe candidates are saying .

1 will NIENEE to BPPIANE . however  at this foment . as we WBIEOME the candidates | DEmOErAtic nominee for prasident of the URtEASEIES HllERICHRGR . 2nJ Republican nomines for president of the UREASEEES DERaEN
[mp

APPLAUSE

Clinton

How are you . Dioh&lE 7

election
lgc . outcome

Moderator

{3668 JiEK to vou .

[APPUAUSE Wl . | do not BXBEE! us to cover all the issues of this campaign [BAIGHE . but| remind everyane , there are two more PrESidERtial dEbENEs SeHsduled
We are oing 1o facus on many of the issues that voters tell us are most IfPBMANE . and we are going 10 press for specifics

| am honored to have this role . but BISEVERIAG belongs to the candidates and _ just as [fPOANE . to the American FEBPIE .

Candidates . we look @fliaid to hearing you articulate your policies and your [iosilions . as fiiéll as your visions and your values

So . let's begin - we are calling this GpEning SEgment * AChievingIProsperity .

And central to that is GBS .

There are two BEONOMIE realities in AMencs foday -

There's been a [@80Hd six straight years of o GoWth . and fBWIGENSUS numbers SHOW IAEOMES have increased at a f@GORd rate after J8AMS of stagnation .
However , [iG0me BIGAIEERI . and nearly half of Americans are living paycheck to paycheck

Beginning with you . SEeretan BIIfieA . «hy are you a BBHEE choice than your opponent to Eieat8 the KIRAS6T J6B8 that will put more money into the pockets of American works ?

Clinton

WEll . iHaRKYGY . Lester  =nd INENKS to Hofstra for hosting us

The central GUESHORA in this BIBEHGR is really what KIRNEBE country we want to be and what Kifidiof ffliié =1/ build together .
oday is my granddaughter's second birthday . so | think about this a lot

First, we have to build an SEBHGMY that works for everyone , not just those at the top

That means we need new B8 . GOBE JBB8 . with rising incomes .

| want us to investin you

| want us to investin your filfiifg

That means jaB8 in infrastructure _ in AVENCediManutactunng . innovation and technology  BIE@R . renewable energy , and small BUSIAESS . because most of the new J6B8 will come from small BUSIAESS
We also have to [iake the BCONOmY fairer .

That starts with raising the [aliGnal minimum wage and also Gliatantes . fifally . equal pay for women's work .

Clinton

1 also wantto see more companies do profit-sharing .

If you help EFEEIE the BIGAE . vou should be FHIEHG SWEFE in them , not just the executives at the top
And | want us to do more to support BEOPIE who ar- EFUGEINGNE balance family and work

I've heard from so many of you about the Gl gl choices you face and the SiSSSESINE] v ou're under

Moderator

Clinton

Moderator

Clinton




Concept Relations
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Named-Entity Relationship Exploration
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Named-Entity Relationship Exploration
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How were the speakers moving
in the topic space?

Second Debate

Third Debate



How were the speakers moving in the topic space?
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Summary

* Many types of visualization for text data

* Types of NLP applied differ, from counting words
to topic modelling and machine learning

* User tasks differ
* Interdisciplinary teams



