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Usage: “Middle

In common with most of van der Weyden's male portraits, Antoine is shown half profile, staring

aloofly into the middle distance.

Distance” In

Portraiture

Portrait of Antoine, 'Grand Batard' of Burgundy, van der Weyden (Wikipedia)



Outline

» Close Reading

» Distant Reading / Culturomics / Text Mining

» Exploratory Text Analysis : What is Needed & Related Work
* WordSeer: Case Studies

 What Remains to be Done



Background: Distant

-

Distance: Sensemaking







Definition: “Close Read”

“Close reading describes, in literary criticism, the
careful, sustained interpretation of a brief passage of
text. Such a reading places great emphasis on the
particular over the general, paying close attention to
individual words, syntax, and the order in which
sentences and ideas unfold as they are read.”

-English Wikipedia, 6/4/2012



“Power and Passion in Shakespeare’s Pronouns

Interrogating ‘you’ and ‘thou’™
Penelope Freedman, 2007, MPG Books, 280 pp.

“The subtleties of the use of ‘you’ and ‘thou’
that have emerged ... can seem, at worst,
random or, at best, unfathomable. ...
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Mining in Morettl, “Distant Reading”, 2013
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Text Mining in Moretti, “Distant Reading”, 2013
Comparing Uses of Adjectives in Book Titles
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Semantic fields in very short titles: the role of adjectives

# titles without adjective
= titles with adjective

fakeer, pirate, vampyre etc mother, daughter, father etc.



Shen, Aviva Presser Aiden, Adrian Veres, Matthew K. Gray, The Google Books Team, Joseph P. Pickett,

Dale Hoiberg, Dan Clancy, Peter Norvig, Jon Orwant, Steven Pinker, Martin A. Nowak, and Erez
Lieberman Aiden*. Science 331 (2011)




“Distant Read” Example: Ngram Viewer applied to
middle distance vs. midadle ground

Google books  Ngram Viewer

Graph these case-sensitive comma-separated phrases: ‘middle distance , middle ground

between 1800 |and 2000 |from the corpus| English s | with smoothing of| 3 % |.
Search lots of books
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Text Mining:

Statistical Text Analysis since at least 1990

S
They

ne drank a cup of coffee.

usually drink coke after work.

Sharon drinks champagne to celebrate.

Word association norms, mutual information, and lexicography
KW Church, P Hanks - Computational linguistics, 1990



Text Mining:

Statistical Text Analysis since at least 1990

S
They

Ne drank a cup of coffee.

usually drink coke after work.

Sharon drinks champagne to celebrate.

Word association norms, mutual information, and lexicography
KW Church, P Hanks - Computational linguistics, 1990



Text Mining:

Statistical Text Analysis since at least 1990

S
They

ne drank a cup of coffee.

usually drink coke after work.

Sharon drinks champagne to celebrate.
He drank concrete with dinner.

Word association norms, mutual information, and lexicography
KW Church, P Hanks - Computational linguistics, 1990



Text Mining:

Statistical Text Analysis since at least 1990

S
They
Sharor

ne drank a cup of coffee.
usually drink coke after work.
drinks champagne to celebrate.

X He-drark-concrete-with-airner.

Wor

d association norms, mutual information, and lexicography

KW Church, P Hanks - Computational linguistics, 1990



Text Mining:
Statistical Text Analysis since at least 1990

Kenneth Church and Patrick Hanks

Table 5. What Can You Drink?

Verb Object Mutual Info Joint Freq
drink/V martinis/O 12.6 3
drink/V cup_water/O 11.6 3
drink/V champagne/O 10.9 3
drink/V beverage/O 10.8 8
drink/V cup_.coffee/O 10.6 2
drink/V cognac/O 10.6 2
drink/V beer/O 9.9 29
drink/V cup/O 9.7 6
drink/V coffee/O 9.7 12
drink/V toast/O 9.6 4
drink/V alcohol/O 94 20
drink/V wine/O 9.3 10
drink/V fuid/O 9.0 5
drink/V liquor/O 8.9 4
drink/V tea/O 8.9 5
drink/V milk/O 8.7 8
drink/V Juice/O 8.3 4
drink/V water/O 7.2 43
drink/V quantity/O 7.1 4

Word association norms, mutual information, and lexicography
KW Church, P Hanks - Computational linguistics, 1990



Text Mining: Semantic Relation Detection

- Goal: automatically augment a lexical database
- Many potential relation types:

* |ISA (hypernymy/hyponymy)

» Part-Of (meronymy)

* |dea: find unambiguous contexts which (nearly) always
indicate the relation of interest



Text Mining: Semantic Relation Detection

(S1) Agar is a substance prepared from a mixture of red algae,
such as Gelidium, for laboratory or industrial use.

(la) NPy such as NPy {,NPy ... , (and | or) NP;} i>1
are such that they imply

(1b) for all NP;, ¢ = 1, hvponvin(N P;, NPy)

Thus from sentence (S1) we conclude

hyponym( “Gelidium”, “red algae” ).

Automatic acquisition of hyponyms from large text corpora
MA Hearst - Proceedings of the 14th conference on Computational Linguistics, 1992



Lexico-Syntactic Patterns

(2) such NP as {NP ,}* {(or | and)} NP
works by such authors as Herrick, Goldsmith, and Shakespeare.

= hyvponyvm/( “author”, “Herrick"),
hyponyvm( “author”, “Goldsmith”),
hyponym{( “author”, “Shakespeare”)

I:S) NP {_. f"-'TP} ® {} ar other NP
Bruises, ..., broken bones or other injuries ...

= hyvponyvm( “bruise”, “Injurv”),
hyponyvm( “broken bone”, “injury”)



Text Mining:
Adding a New Relation to a Lexicon

{act, human action, human activity}

TR

{activity} {action}

{change of state}

N\

{wrongdoing, misconduct} {termination, ending, conclusion}

/

{erime, lawbreaking}

{felony}

{capture, seizure} {racketeering; ... {burglary}

.
‘e,
.
.
.
.
.
.
.
-
.
-
)
.
e
.
.
.
.
.

{killing, kill, putting to death}

{shooting} {slaughter} ... {murder}




Distance:




In life, we tend to focus on the endpoints, not the middle.

8 » 8
Chess: 7 7
6 6
' 5 5
Opening . .
Endgame Z Z
1 1

Middlegame
? Middlegame position from the game

Joseph Henry Blackburne -
Siegbert Tarrasch, Breslau, 1889.
Last move of White - 26.Qh6-g5,
next move of Black - 26...Nb7-d6.




Ngram Viewer on the Chess Metaphor

Google books Ngram Viewer

Graph these case-sensitive comma-separated phrases: chess opening,chess endgame,chess middlegame g+ share |/ 0

between 1500 | and 2000 | from the corpus | english : | with smoothing of (3 : . W Tweet 0

| Search lots of books |

Ngrams not found: chess middlegame

The Ngram Viewer is case sensitive. Check your capitalization!

[ chess opening |l chess endgame [ chess middlegame
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WordSeer:
=Xploratory Text Analysis at the Middle Distance

- Goal: help scholars analyze literary text.

- Method: combine natural language processing, information
visualization, and search user interface design.

« Support the “middle game”
- Midway between close read and distant statistics.

» Help with hypothesis formulation, verification, and
refinement.

- New Goal: Help with Qualitative Coding!



WordSeer Motivation:
What do Literary PhDs Want to Do?

* Interviewed 12 PhD students in literature and history departments
- Some key requirements:
- Annotating while reading (12/12)
 Looking for something specific in the text (12/12)
- Different ways in which a concept is discussed (7/12),
attractive, slim, tall
- How common a concept is (3/12)

“I’ve been trying to find out if anyone has ever been positive
towards the ‘new woman’, being approving of her. | would love to
see how often that phrase shows up during the 1960s” — P12

+ Syntactic patterns and regularities (2/12)

“I look for grammatical patterns, clauses, or any kind of list. Like,
“l went to the post office, the supermarket, and church”. — P1
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Digital Humanities SenseMaking Loop

Structure

Reading loop

Writing loop

Group snippets, develop hypotheses
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WordSeer Interaction Paradigm:
“Text Sliding”

A slice is a set of sentences, and

- A view is a visual representation of the data in a slice

* Including a list of sentences, a visualization, data charts

» Text sliding moves from one view of a slice to another, including:
- Showing a different view of the same slice, or
- Narrowing (by selecting metadata or other filters), or
- Broadening (by removing filters), or
- Creating a new slice (moving laterally) including:
- Slicing on one of the words from the context

- Slicing on a related word from a word in the context.
- Slicing based on grammatical relations of a word in the context.




WordSeer Video Demo
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Related Work:
=Xploratory Text Analysis Tools

- EDA on text has different demands than on DBMS'’s
» Unstructured information
* Very high dimensionality of text.

* It was big in the ‘90’s, but is less active now.

* Most systems focus on recognizing entities and showing
relations among them

* Very few focus on the details of language behavior.



Feldman et al. PAKM’ 98
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Figure 2. Document Explorer architecture.
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Feldman et al. PAKM98
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Feldman et al. PAKM98
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Figure 12 — Context Graph (Companies in Context of *‘Joint Venture”’)




Feldman et al. PAKM98
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Context of “merger”’)




Stasko et al., Jigsaw, Information Visualization 2008
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Stasko et al., Jigsaw, Information Visualization 2008
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Stasko et al., Jigsaw,

Information Visualization 2008
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BM Content Analytics Version 2.2 (2011)
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Figure 5-17 Selecting the Product facet and pine juice and clicking the AND operator
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Mueller, WordHoard, Shakespeare, 2008
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Sinclair & Rockwell, Voyant/Voyeur, TLLO 2009
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Cohen et al., Voyeur, criminalintent.org 2011

(only works on one text collection)
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o There are 5 documents in this corpus with a total
of 2,307,040 words and 45,001 unique
words.

o Documents ordered by number of words { ./ ):
1850 (1,067,054), 1800 (593,732), 1500
{448,148), 1750 (184,792), 1700 (13,314)

o Documents ordered by vocabulary density (.. ):
1700 (135.4), 1750 (47.1), 1900 (40.2), 1850
(27.2), 1800 (25.3).

* Most frequent words in the corpus: sad
(16,737), mr (14,958), prisoner (14,132), §
(10,514), went (10,499). More

. Wummm’dt.thhqmm

the corpus: sent (1,644 / )h»m.i()O]i v‘).
door (2421 FN), med (1,502 /), paid (1,753
/). More

Wasrde im bVha Fubiva Carmie

-

i

A H% e

|IIIII|||I|IIIIIIIIIIII|IIIIIIIIIIIII|I|IIIIIIIIIIIIIHHIIIlIlIIIIIIHHIIIlIIIIIIIIIIIII

it 4 »
| Keywords in Context

Joshua Chamberlane , of the Parish of St. Giles
Cripple-gate . was Indicted for Robbing his
Lodging on the 23d of December last, and taking
thence a Feather-Bed, a Flock Bolster, a Rug, a
Blanket, and other Goods of William Singleton .
There bring a defect in the Indictment, he was
thercupon acquitted .

John Handley and Elizabeth Handley , both of the
Parish of St. Anns Black friars , were Indicted for
Feloniously stealing 20 | weight of Feathers, 4
Pewter Plates, an Iron Candlestick , from Stephen
Rowse , on the 20th of October last. The Prosecutor
said, That the Prisoners were brought by a
Neighbour of his to lye at his House for a Night or
two, which he granted them to do; but in the Night
they cut open the Bed, and took out the Feathers,
and put Grass and Dirt to fill up the same; and in

tha Masnins thass sonne thale Wase siith tha sane af
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Cohen et al., Voyeur, criminalintent.org 2011

ialD

1.5

1.25

0.75

0.5

0.25

-0.25

-0.5

Percentage of Total Assocation Explained by Each Dimension
Dimension 1 (X Axis): 55.31%

Dimension 2 (Y Axis): 31.2% sworn
Dimension 3 (Fill): 8.19% -

yes
property
o

1800, htmi
<

o'clock aged
vacl>ue L go

door '
omom»ﬂ(jS '5

h 5e

toek
stealing money
1700, ht@l

S
4

ll‘d askcd
ﬂ chuved
Qucsltv

1 html
gogds 900‘ tm

Cross

Raw Frequency
16737

14958

14132

10514

10499

9105

717

5523
4872
4738
4670
4598
4473
4417
4352

3697

-




Don et al., FeatureLens, CIKM 2007
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What WordSeer Supports that is
Missing from Existing Tools

» Seeing analyzed text in context

» Fluidly building rich queries from context

» Easily create new classes of concepts from the text
* Flexible, context-based syntactic analysis

» Flexible, multi-way comparisons



Case Studies

1. Literary scholar studying American literature’s
reaction to China’s rise

2. English Composition Educator analyzing student
essays

3. My colleagues and my analysis of use of a MOOC
forum



China Scholar: Concept Trend

* Interested in: How U.S. perceptions of China and Japan
responded to China’s rise over the last 30 years.

 Created a wordset with growth terms

Word Sets - o;; J
Name Items 0.00%
(w} | {growth} 6
[w) {growth} X
growing develop |

developing grow rise
rising

Cancel | OK

Delete this word set




China Scholar: Concept Trend

- Confirmed his intuitions about China’s rise by checking whether
growth-related words became more frequent over time in editorials
about China

Word Frequencies | | {growth} || Country: China |

{growth} anywhere in the text 7] 5 Country: China [7]
[¥] V]

Stacked: |V| Normalized: V| Labels: | Country: /| Month:[ |  Year:[V| word set:[ |
E Year data

@

4.00% 7
3.50% —
3.00%
2.50% -
2.00%
1.50% -
1.00%
0.50%
0.00% -,




China Scholar: Compare Trends

 Interested in: how China talked about over time: cold war rhetoric

Word Frequencies """'i communist || soviet | Country: China | [«<|[E][4 ][ » |+

communist anywhere in the text [7] (5 l soviet amywhere In the text [7] i |
Country: China [7] |

Stacked: [V| Mormalized: || Labels: | Country: /] Month:[ |  Year:[¥] word set:[V/]
E Year data

@ -

11.00%
10.00%
9.00% l

8.00% a0 . -

7.00% -
6.00%

5.00% .
4.00%: .

3.00%
2.00%
1.00%
0.00%

‘0




China Scholar: Mid-90s Onward:
conjunction(China,U.S.)

 China joined the WTO in 2001; this is when China-US
relations are thought to have become more inter-dependent.

» |dea: use a grammatical search to find interdependence:
conjunction, e.q.:

“The United States, the world’s top energy guzzler, and

China, with the world’s fastest-growing energy thirst . . .
” (April 2006). “




China Scholar: Mid-90s Onward:
conjunction(China,U.S.

- Conjunctions much more frequent after 1994

List of search results v Unibed States conjunction Ching | 4 kHE K
Unated States conjunction China [7] 5

Filters “  Search Results 5|
Metacats Language +] Add togroun | {=} Remowe from current grour
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Wi e
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January Cecembar f ek,

Befjing's unyieding postion suggests that it & unwiling ar China 2oL
unabie w0 put this episode inko perspective and ook at the iong-term
oonseguences for relations bebween the Unibed States and China

E'hc Clashes bebween the Unibed Siates and Ching In the st decade  China A0
tradde,

Taiwan, the embassy Dombing, even the Olympics) are wsed 25
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arroganoe.
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thie wer 'S
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China Scholar: Explore the
“Grammatical Neighborhood’

* Interested in: how China is talked about: anything interesting or
unexpected?

done to {China, ___} 3 b
noun compound madifier (), China) 25
clausal complement {China, ___ ) 4 b
COMES noun compound modifier {card, China) 21
temnparal modifier {China, ___ ) 2 b
. noun compound modifier {{, China) 20
iNip between the United infinitival modifier {China, ___ 13 b g ((, China)
noun compound modifier (Corporation, China) 17
open clausal complement {China, ___ )1 I
importers in just noun compound madifier {schalars, China) 10
doneto{____, China) 6278 b
or China in noun compound modifier (Connection, China) 9
o nossessive |, Ching) 3226 b ; [ :
Sentence b noun compound modifier {Daily, China) 8
conjunction {___, China) 1184 b ; (Daily, Chinz]
2
; : noun compound maodifier (experts, China) 7
= Edit word set b done by {___, China) 3562 ! g (exp ‘
noun compound modifier {market, China) 7
Add to word set b noun compound modifier {_, China) 831 ! g [ i
5 )
Ceisted words appasitional modifier {___, China) 119 b noun compound madifier {Seas, China) 6
; noun compound maodifier {policies, China) 6
. Y e L_
= Search b dependent{____, China) 161

noun compound madifier (bill, China) 5



Literacy
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Literacy Essays
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Literacy Essays
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(Rodriguez, 44).
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Forum

Analysis

Word Tree N < * (X Word Tree N « 8l«|» X|
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Frequent Phrases — — — Frequent Phrases [ = — —
req = Fre... o by 8 Fre... group by 8| Fre... group by g = = Fre... group by H| Fre.. group by = Fre.. group by 8
Include stop words: [ stem: stem: stem: Include stop words: [_| stem: stem: stem:
length: [2 | course 147 get 203 same 86 length: |2 |v movie 99 get 135 = 77
question 142 use 176 other 69 code 86 use 122 same 68
usr/local/lib 35 puts 16
ruby/gems/1 answer 121 try 131 new 58 rps_game_wi... method 84 work 103 other 29
ruby/gems/1 31 time 112 work 130 = 55 due date 13 thanks 80 try 83 new 28
21 error 102 think 122 sure 47 rake db 12 time 67 see 70 due 27
lib/rspec runner 30 homework 91 run 110 more 45 T e i problem 66 run 59 more 27
rvm/rubies/ru... 24 thanks R3 con 1NA firet 43 s arrar A2 find 5N wrana 26




Forum Analysis

List of search results N7
all word forms of { } anywhere in the text b4

Filters «| Search Results
. Language. D +| {+} Add to group {—} Remove from current group
features: ] Sentence Author ID

Sets -| [] o awseome - someone else liked my README - ty Jay 0100

Document Sets +| i havent looked into this but i will venture to say that 0100
berkeleyX is not part us UCberkeley officially - as edX

Sentence Sets + | F is @ non-profit i assume that berkeleyX is as well and
o/c UC is not - in any case the certificate is unofficial -

Word Sets -| it is issued by the professors personally and not by UC
anyone?

Name Items

I don't think anyone is "under the illusion" that they 0203
(w} {appeal for help} 7 (] are receiving college credit for this course work nor do
I think many of us care.

This is a new medium for education so we'll all get 0660
smarter with experience (including how to post
[] "general" questions ;-) How's this one, "Has anyone
found a good alternative to Wine emulator for getting
Kindles to run on Linux?"

F IMHO, such information is more appropriately placed 0203
in the help FAQ for the edX site.

The information that Mr-Jonze and Kwalshy have 0203
F provided is nowhere to be found in edx.org help
section, nor is it easily found anywhere else on the
"minimalistic" site.
F @Mr-Jonze Please read post with information from my 0203
direct e-mail correspondence with edX.

as a rule we should try not to reveal the answers to 0100

Refresh New Subset Delete assianments but as this particular auiz has unlimited

F t Phrases i
L 91 Frequent Nouns group by @7 5
Include stop words: || stem:
length: 2 v anyone 66
help 57
Hope helps 10
P P someone 39
ts rps_game_winne 9
pUTS TpS._game winner answer 38
best answer 8 question 5
7
Thanks help — o
new forum 6
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Tags Type

quiz0 answerco...
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quiz0 answerco...
quiz0 answerco...
quiz0 answerco...
quiz0 answer
Frequent Verbs

help

please

get

appreciate

ask

post

K| 4| » X

Num Respon: Num Answers Num Comme

TotalVotes ~ Forum Initiator
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someone
1 anyone

help

please

anybody
1 appreciate

somebody
1

gre

1

6 Delete this word set

32 best
24 more
24 such
22 own

7
7

20
20

20

20

20

20

20

20

group by @]

stem:
16

12

o o v

>

m



What’s Missing”

» Integration of thesauri / taxonomies
» More sophisticated syntactic pattern matching
 Tools to learn from examples

* Tools to check “the rest” of the hypothesis



Conclusions

- “Big data” is often not explored in a sophisticated way

* Instead, perhaps we should focus on medium-
sized, motivated slices to gain more insight.

* Interfaces and analysis should support the “middle
game”

- Midway between close read and distant statistics.

» Help with hypothesis formulation, verification, and
refinement.
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