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Most Common Text Visualization
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1. THE 500 YEAR CONSPIRACY
against ftext visualization
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Medieval text
and
visualization

Genealogical tree from late 1400’s. Note graph nodes use of
image (people, shield) or text, where text may be black, red or
start with a red initial. The nodes can vary in size, color, or
shape (circle, crescent, shield). Textual commentary is
intertwined throughout
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1573: Image separates from text.
from William Bullein’s A Dialogue... Against the

Fever Pestilence. Author photo from Bodleian exhibition
“Shakespeare’s Dead”.
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ET ECONOMIE RUSTIQUE. 1

PLANCHE IIL

Fig. 1. Plan & profil de I'un des coffics du preffoir.
P P, chantier. rr, brebis. y, dofficr. ¢, l¢ mulet.
s3s¥»Y> picces de mate. Z, coins. D, mouton.
EE, coins ou poufleculs. ux, écrou. C D, vis.
A B, grande roue.

2. Coupe {uivant la longueur d'un des coffres du pref-
foir. LL, faux chantier. 13, 13, jumclics. ¢s,
chaines. y, doffier. 77, brebis. g, lc mulet. 1, 2,3,
455,6,7,8,9, picces de maie. Z, coins. D,
mouton. EE, coins ou poufleculs. p,p, p, appuis
du doffier. 10, mouleau. GG, planches a cou-
teaux. x, x, x, x, chevrons. ux,érou. CD,
vis. A B, grande rouc. M, bouguets ou piés-de(-
taux de‘pierre. F, le marc.

PRESSOIR A4 CIDRE.
PLANCHE I

Fig. 1. V Ue pectpedtive & plan du preffoir

La vignette repréfente I'endroit ot le preffoir & la pile
ont ¢uablis. AB, la brebis. C D, le mouton. s, 6,
7,8, 9, lesjumelles. 4,4,¢,¢, contrevens. Y,Z,
2, 12, entretoifes. 2, b, chapeau. KX , les clés.
£, la vis. E, le barlong. F, marc cmpilé fur la
Toaic ou I'emoy. G, la maie ou lemoy. 104 10,
picces qui {upportent les picces de maie. 11, pic-
ces qui folitiennent les couches. H, le hec. RS Q,
auge circehaire de la pile. Q, lc rabot. TLV,
cafes ou f¢parations 2 différentes fortes de pom-
mes. M, la meule. LN, axe de I meule. N , pa-
Jonnier. V P, conduéteur du cheval ou guide.

2. Plan du prefloir & de la pile. Les mémes leteres

défignent les mémes partics.

PLANCHE IIL
Fig. 3. Profil & déuail du preffoir  cidre. Elévation géo=
métrale du pre(foir vii de face. Les mémes lettres
défignent auffi les mémes parties.

4. Elévation des jumelles qui embraffent le gros bout
du mouton & de la brebis.

5. Elévation des deux jumelles qui font placées vets le
milieu du mouton & de la brebis, & qui fervent 3
relever le mouton,

6. Partic inférieure de la vis qui entxe dans la brebis.

7. Plan & profil d'une des clés.

chargée de groffes pierres. C, facs d'4corce d’arbre
remplis de la rapure da manioc. D, bouts de
planche fervane A prefler les facs également. E, couy
o Coupe dsTcaloballe fecovent JeZRic dh panitr
dont on fait la mouchoche.

Fig. 5. Manicre d'exprimer le fuc du manioc 3 Ia fagon des
Caraibes. G, coulcuvre ou efpece de panier d'un
tiffa liche & flexible , rempli de rapure de ma-
nioc. H, poids attaché’au bas de I couleuvre qui
la conteaine de s'allonger en diminuant (2 groffeurs
ce qui fuffic pour exprimer le fuc de la rapure.

SUCRERIE ET AFFINAGE
des Sucres.

PLANCHE I

LA vignette repréfente la vie d’une habitation. 1, mai-
fon du_maitre & fes dépendances. 2., 2., 2 , partic
des cafes a negres formant unc ou pluficurs rues,
fuivant le nombre & l'emplacement. 3,3, 3, par-
tie de favannc ou piturage. 4, 4, lifiere ou forte
haic qui {épare Ja favanne des plantations de can-
nes. §, 55§, pastic de pieces plantécs en cannes
4 fucre 3 mi-cote & en ays. 6, moulin i eau.
7, fucrerie avec fa cheminée, & fon hangard pour
les fourneaux. 8, gouttiere qui conduit Feau du
canal fur la roue du moulin. 9, décharge de I'cau
du moulin. 1o, une des cafcs a bagaffes ou cannes
écrafées. 11, purgeric ou grand magafin fervant 3
mettre les fucres quand ils font en forme, pour les

urger de leur fyrop fuperflu & les terrer. 12,
5zuvc pour faire {écher les pains de fucre. 13, hau-
teurs cnere lefquels {ont les plantations de manioc ,
les bananiers & I'habitation a vivre. 14, morne: ceft
ainfi qu'on nomme 2ux iles Antilles les monta-
gnes qui paroiflent détachées des autres.

Fig. 1. Coups verticale d'unc étuve 2 mettre fécher les
pains de fucre terrés. A, comble de I'étuve. B, murs
de I'éuve. C, porte. D, coffre de fer fervane de
fourncau. E, bouches du foyer & du cendrier.
F, rayons ou tabletees en grillage , fur lefquelles
on range les pains de fucre. G, plancher couvert
de cinq  fix pouces de miconnerie. H, teape que
Ton ouvre pour laiffee aller | humidité qui s'éleve
des pains de fucte, & qui séchappe au- dghors
par les conduits i, 1, pratiqués fous le larmicr,

. 9 . . . 3 . 2. K, canne A fucre. L, feville dentelée fur les bords.
Diderot’s Encyclopedia has great illustrations of various Y

= fleche ou fleur de la canne portant la graine.
. ! g INDIGOTERIE ET MANIOC. N pati infiieure de Ia eannc avee o sacot.
occupations — all neatly labeled, but the viewer has to \ T e de Pl ou lavignere seprénceavie | 3+ O e poue faclec & couper s canmes.

n - | 5 i % % Ceedny 7 R houe a fouiller la terre.
cross-reference the text to understand. d'une indigoteric. A, refervoir d'cau claire. By la | % o)

trempoire. C , Ia baterie. D . le repofoir au'on | 5+ Qo £elle de for pour le méme uige & ramalfe Le
nomme auffi diablotin. EE, robinets d'od la tein- D Pt

ture dunc cave palle dans fa cuve qui cft au-def- | 6 Ropince defer fervane delevier. e

fous. EF, tous que 'on débouche fucceffivement, | 72 ST S8 (6% RO » POGE mber fe fuare en
pour vuider I'eau claire de la baterie, lorfque Ja P 4 g =

The Encyclopédie ou Dictionnaire raisonné des sciences, des arts et des
métiers, par une Société de Gens de lettres was published under the
direction of Diderot and d'Alembert, with 17 volumes of text and 11
volumes of plates between 1751 and 1772. Containing 74,000 articles

fécule bleve s'cﬂl yac'dpri(éc;\l fa?d. Gg indigdot PLANCHE IIL
. - g Zn dont on a rempli des facs de roile en forme de > .

written by more than 130 contributors, the Encyclopédie was a massive g chauffes pour lc(fair:légoulner. H,hlangjrd ou‘;/crl I‘D"‘" ”“’”l":’ dont un d eau.

o foramen wmrle for Fhe apbe s i omene ac wall ac e i 1 s ¥ & a claire voie fous lequel on met lindigot dans | Fig.1. Moulin méd par des animaux. AA, chaffis de
reference wor k for the arts and scienc es, as \\‘(H as a mac /um. de | des caiffons , pour achever de le frire écher 3 lom- charpente trés-folide. BB, table du moulin, com-
guerre which served to propagate the ideas of the French Enlightenment. X bre. I, negre qui porte la p! 1‘1 la ; i lb = 6ilccd'“" feul EIOC creufé & revéeu de

L s 5 s T e T o o k . N T e § KK, negres qui agitent continucllement lateinture plomb. C, C, C, trois rolcs couverts chacun d’'un

The impact ntA the Encyclopédie was ¢ normous. Through its Lttf mpt to : de Iz batterie avec des feaux pereés & attachés 3 de tambour ou cylindre de mécal, & trayerfés d'un axe
classify learning and to open all domains of human activity to its readers, | longues perches. L, plantes d'indigot. M, mraifon de fer coulé, donl‘!“x‘l’émlk inféricure eft garnie
the Encyclopédie gave expression to many of the most important K g-‘;n;?:;:c de Mubisation: N, campagne eimce, g‘:l“,‘cl::.‘,’::;pfgﬁfa x';‘&'é?:';ﬁﬂ‘;‘*,',’;‘.,vﬂ;'3,;3’&?;
intellectual and social developments of its time. Fig. 1.0, 0, caiffons de bois 5}‘:"6 fur des feieauts &IKIC'P“E[ |§5 pivors & les “;Piudinﬁ- E,E,en-
Encyclopédie, ou dictionnaire raisonné des sciences, des arts et des métiers, & {f:.‘.;::gticﬁx‘:c“ggh:;lm o 2 Lo, fous.Je Z?,'a:?csr:ff; ::;J:s ::‘li;ils':c;os l‘:::::’&[:a;::

eds. Denis Diderot and Jean le Rond d'Alembert. University of Lichelle de qualve Lot 2P, col“l‘lc:l:l °°“‘,‘b"' en forme de ferpette , pour cou- ‘he.'(l“ ““’b;"'s' F,F, "“"r"‘ °“l"““"“ '1',”“
o AR o T Proiant (Qorine 9018 Tt o per lindigot {ur pié. moifes, avec des coins pour ferrer les pivots fupé-
0. AI‘TFI;‘ Encyclopédie Project (Spring ~)”_1(‘ Ed_ltl‘)n'- Robert ’ 3. Q, taflc d'argent bien polie , fervant 3 examiner la rieurs. G G, hériffons dont les roles font couron-
ssey and Glenn Roe (eds), http://encyclopedie.uchicago.edu/. formation du gfain dans la teinturc de la bateeric. nés, & qui engrenant les uhs dans les autres, font

N 7 ) : g 4- Prefle 3 manioc. A, tronc darbre percé en-travers. tourner les tambours en fens contraires. H, axe ou
© 2017 U | Safnare e ( )// 01O L \/I.‘//I///( 5 B, branche fourchuc difpofée en bras de levier & arbrc prolongé du principal role, I, demoifelle,
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1920
Same
for charts

1919 book ining charts. Labels and
notes are pushed to the periphery of the
chart. (Willard C. Brinton, Graphic
Methods for Presenting Facts, 19

© 2017 ted Software Inc.

108 GRAPHIC METHODS

more than would be required for the tabulated figures, and if there
is any serious limitation on space, Fig.. 97 could be much re-
duced in size without detracting from its clearness.

Health-department

R
11000 (= - reports are not usu-
10000 ally of interest to the
] Y
2000 =\ layman. Yet health-
8000 ’i‘ A=\ department reports,
7000 D well presented, may
6600 ;' Ot A\ be of as much popular
5000 R interest as a well-
4000 I -'ll N \‘_\*_ written magazine ar-
2000 = = S ticle. Fig. 98 is taken
T s

I il \ from a commendable
2000 | alf [ \ \

| | [ report by the health
peos [ I 1 N Y i

o I A [ =i department of the
8 9 101112

1234567891011121 234567
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AM! ) city of Boston. In
Data of the New York Edison Company

Fig. 97. Number of Telephone Messages Each Hour the report itself, ﬁhf'

for One Day in a Business District in New York City ferent colors of ink

o as Compared with a Resxden}:e st.tnct were used for the
Solid line, the “Broad” exchange—a typical business exchange 2 s

Dotted line, the “Riverside” exct typical residence exch « various curves, with

Note the great number of business calls after mail has been opened in 5 g

the et (At dUat-d0) st iro $1o: el T tho residence ditiict. bhe! effect of empha-

sizing the contrast.

there is much morning shopping by telephone

Though the colored inks assisted in catching the eye of the reader,
the chart with curves designated by letters is usually sufficient for
all practical purposes whenever the curves do not cross over.each
other in such manner as to be confusing. As mentioned elsewhere,
a certain slope of a curve plotted on rectangular co-ordinate paper
does not in itself indicate a greater or less amount of increase or de-
crease than holds true for some other curve having a different slope.
The slope of a curve plotted on paper with ordinary co-ordinate ruling
depends largely on whether the data of the curve are in large figures,
so as to bring the curve near the top of the chart, or in small figures,
bringing the curve near the bottom of the chart. In Fig. 98 the fact
that curve A slopes more than curve C is due to the fact that curve A
is placed higher on the vertical scale of the chart than curve C. A
little study will show that the reduction in mortality portrayed by
curve A is much less on a percentage basis than that depicted by
surve C, yet curve A has the steeper slope. The slope of these two

COMPARISON OF CURVES 109

curves can best be compared if a pencil line is drawn in such manner
that the peaks above the pencil line are approximately equal to the
valleys below the pencil line for each curve.

Fig. 99 contains some interesting information. Though the chart
proves fairly well the close dependence of the price of cast-iron pipe
upon the price of the pig iron from which it is made, the chart is never-
theless misleading in that the first glance would indicate a much
greater fluctuation in the price of pig iron than actually occurred.

5

T

i -y
H

L EEERE RS
FProm the 1910 Annual Report of the Health Department, City of Boston

Fig. 98. Deaths in Boston of Children under Five Years of
Age, under One Year, and from Five of the Principal
Infectious Diseases, Expressed as a Percentage of the
Total Mortality

Curve A. Deaths of children under five years of age as a percentage of
the total mortality

Curve B. Deaths of children under one year as a percentage of the total
mortality

Curve C. Deaths from Diphtheria, Scarlet Fever, Measles, Typhoid Fever
and Smallpox as a percentage of the total mortality

Note that Curve A shows a much steeper slope than Curve C, yet Curve C
drops in 1910 to less than half the figure for 1871. Curves plotted by
rectangular co-ordinates should not be compared by the slope of the
different curve lines

1888 HH

The reader is apt to overlook the fact that the vertical scale of the
chart does not extend below $11 per ton. He is quite likely to
think that the price of pig iron had all the rapid fluctuations which
would be indicated by the changing vertical distances between the
pig-iron curve and the bottom line of the chart itself. The amount
of fluctuation would look much less if the chart extended to the zero
line of the vertical scale.



Justin Trudeau's Liberals to form majority government

Justn Trudasa’s Liberais won a dacisive majorly goverrmant, capiuring 184 seats. Th Conservalives, who wera seaking ther
fourth consecuive mandate, wil row form tha Gfcial Oppositon. Find

G3ineG and 105t SURPORY AV VW T8 c1ograprc soil by paTY and g, A otalof 88 woenen Wor 56t 3 House, 568 how
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2015. --, Canada Votes: Justin Trudeau’s Liberals to form majority government. CBC.ca. Oct.
Jeremy Ashkenas, Matthew Ericson, Alicia Parlapiano and I
217. ©. feergachElectsufMeaked vows to win back right-wing vote . . 25,

2012.
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Liberals make staggering seat gains

Incroasa in soals sincs 2071 slacton Docraas n seals sinca 011 slecten Decroasa in saas inca 2011 aksstion

Bruce Andersen, ane of CBC'S AL lssus pansiists, called Aistin Trudeau's 830801 10 piime minisler 35 & "Cmpaign 1of e ages.
Sure, Trudeau i the scion mex P But he defled preat odds fo win

The Libersis S1arted lhe CAMPaign wilh 3 Fere 37 S4a1s I e HoS O COMMONS N were polling in 1 place. Bul once e
balols were &l counted, the Liberals hod taken 184 seats.

Trugea's astounang success aiso 15318 of fortune for both
‘and the NDP 'who were first in the polls going info this 11-week camgaign

. WD NEVE QEverned since 2006,

Stephen HarDEr 3Nd e ConServalves wan Ihe 2011 &KCHon Wi 166 SEas, Whils 1he NDP fnished wilh 103 — &nd, for the frst
time, status as the Offcal Opposition. Four years later, Me Conservalives have 67 fewer saats while the NOP have dropped 59
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Campaign Finance ¥
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i ELECTION 2012 Presicontiol Roce

The 2012 Money Race: Compare the Candidates Bl racesook W TwiTT

Below is a tally of the money raised and spent through September by the presidential candidates, the national party committees and the primary “super

PACs” whose sole pu s to support a candidate. Contribution and spending totals do not include money raised or he sach candidate’s “victory

fund,” a joint fund-rais) nmit hat will distribute funds to the camp ud party committees. In addition to these committe onprofit

groups that do not have to file with the Federal Election Commission and other super PACs have spent at least $65 million more on tele

Mitt Romney +
M Republican Party +
Restore Our Future Super PAC
Raised Spent
$992.5m $992.0m

advert almost all of it against President Obama or in support of Mitt Romney.

Barack Obama +
Democratic Party +
Priorities USA Action Super PAC

Raised Spent
$1072.6m $985.7m
By Month

e
|
L=

Cash on hand

Note how there is a lot of text — but moved out and round the charts

2015. Accessed 2017/09/25

ed 2017/09/25.

German election: Merkel vows to win back
right-wing voters

Europs f w © [ < shae
Europe migrant erisia

The German Chancellor Angela Merkel has sald she wants to win back the
voters who deserted her party for right-wing nationalist AD.

Mrs Merkel s set for a fourth term in office, despite heavy losses for her party
ths of coalition talks with several parties in order
entary seats, AfD vowed 1o fight *an invasion of

r Alexander Gauland said following the

ty's direction
day moming
ed he

Mrs Merkel's conservative CDU/CSU alliance recorded its worst resuit in almost 70
years.
+ Why this vote Is a turning point

« A hollow victory for Angela Merkel

German election result

cou-csu NN
seo I
0 [
FDP
Left [N
Greens [
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How the new German parliament looks

i

ek Willis. The 2012 Money Race: Compare the Candidates. The New York Times. Accessed ® Qi07/24
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2. Bringing TEXT
back into
VISUALIZATION
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Bar
Chart
of Text

Better than
label and
bar: See
artist, title
and first line.

Simple label has problems:
Artist as label doesn’t show
the song. Song as label is
ambiguous (e.g. who’s version
of Silent Night?). Label using
artist + song is very long and
leaves little space for bar (e.g.
see entry for Elton John).
First line provides rich
context: maybe you don’t know
the Wabash Cannonball, but
with the first line you know
what it’s about. Images by
author.

Best-Selling Sing 1es more than 10 million copies, sorted by release date

The Ink Spots -- "If I Did
Bing Crosby -- "White Chri
Roy Acuff -- "Wabash Canno
Mills Brothers -- "Paper D
Gene Autry -- "Rudolph the
Patti Page -- "Tennessee W
Bill Haley & His Comets --
The Penguins -- "Earth Ang
Elvis Presley -- "Hound Do
Paul Anka -- "Diana" ~ I'm
Domenico Modugno —- "Nel b
Elvis Presley -- "It's Now
Kyu Sakamoto -- "Sukiyaki"
The Beatles -- "I Want to

The Monkees —— "I'm a Belid
Procol Harum -- "A Whiter

Mungo Jerry -- "In the Sumi
Middle of the Road —-- "Chi
Carl Douglas -- "Kung Fu F
George McCrae -- "Rock You
Roger Whittaker -- "The La
ABBA -- "Fernando" ~ Can y
John Travolta & Olivia New
Gloria Gaynor —- "I Will S
Village People -- "Y.M.C.A
Trio -- "Da Da Da" ~ Aha a
Band Aid -- "Do They Know

USA for Africa -- "We Are

Kaoma -- "Lambada" ~ Chora
Bryan Adams -- "(Everythin
Scorpions -- "Wind of Chang
Whitney Houston -- "I Will
Los del Rio -- "Macarena"

Andrea Bocelli & Sarah Bri
Toni Braxton -- "Un-Break

Elton John -- "Candle in t
Celine Dion -- "My Heart W
Cher -- "Believe" ~ No mat
Panjabi MC -- "Mundian To

Britney Spears -- "...Baby
Celine Dion & Andrea Bocel

Bing Crosby -- "Silent Nigtt" ~ Silent night, Holy ni

't Care" ~ If I didn't ca
stmas" ~ I'm dreaming of a
hball" ~ From the great Atl
pIT " ~ I'm gonna buy a paf
Red-No sed Reindeer" ~ You
pltz" ~ I was dancing with
"Rock Around the Clock" ~
el" ~ Earth angel, earth ar
" ~ Hey baby I'm here to {
so young and you're so old
lu dipinto di blu (Volare)"
or Never" ~ It's now or ne
~ Let's look up as we wal
fold Your Hand" ~ Oh yeah 1
pver" ~ I thought love was
Shade of Pale" ~ We skipped
nertime"” ~ In the summertim
rpy Chirpy Cheep Cheep" ~

ghting" ~ Now here it is,

FBaby" ~ Sexy mama, Woman,
58 Farewell" ~ There's a sh
ou hear the drums Fernandd
fon=John"==""You're the Ondg
grvive"™ = At first T was af
"= Young man, there's no
paahay Aha, aha, aha, Was
[£'S Christmas?" ~ It's Ch
the World" ~ There comes a
ndo se foi qu cm um dia so
g'I'Do) 'I'Do" It for You"

ge'"I =TI foll Low the Moskva,

Always Love You" ~ If I sh
Dale a tu cuerpo alegria
ghtman - "Time to Say Good

Iy Heart" ~ Don't leave me
he Wind 1997"/"Something Ab
TUGo on" = Every night 1n
Eer how hard I try, You ked

ght, All is calm, All dis b
e more than words can say,
white Christmas, Just like
antic ocean to the wide Pa
er doll that I can call my
know Dasher and Dancer and
my darling to the Tennesseg
One, two, threce o'clock, f
gel, Will you be mine?, My
ell you about yourself, Yo
, This, my darling, I've bg
~ Sometimes the world is
ver, Come hold me tight, Ki
so that the tears don't
tell you somethin', I thi
only true in fairy tales, |
the light fandango, Turne
e when the weather is hot,
here's your momma gone, Li{
one to make you move, Somef
take me in your arms, Roc
ip lies rigged and ready 1
, I remember long ago anot
That I wWant" ~ I got chill
raid, I was petrified, Kepf
need to feel down, I said,
ist los mit dir mein Schatj
istmas time, there's no ned
time, When we heed a certaq
me fez chorar, Chorando se
Look into my eyes, You wil
Down to Gorky Park, Listent
ould stay, I'll only be 1in
Macarena, Que tu cuerpo es
bye" ~ Quando sono sola, S
in all this pain , Don't 14
out the Way You Look Tonigh
my dreams, I see you, I fg
p pushing me aside, And I
the building, Calib, Ramel
baby, how was I supposed tq

)

13 ©2017 uncharted software Inc 0

Data source: https://en.wikipedia.org/wiki/

Bach Ke" ~ It's the Roc ir
One More Time" ~ Oh baby,
& "The Prayer" ~ I pra

20

List_of best-selling singles

ight,
If I didn't care, would I
the ones we used to know,
ific shore, From the queen
own, A doll that other fel
Prancer and Vixen, Comet
waltz, When an old friend
ur o'clock, rock, Five, si
darling dear, Love you all
ain't nothin' but a hound
en told, I don't care just
valley of heartaches and
ss me my darling, Be mine
pill, Remembering that spr
k you'll understand, When
eant for someone else but
cartwheels 'cross the flo
You can stretch right up
tle baby bird, Where's you
hing with a funky kung fu
your baby, Woman, take me
the harbor, Tomorrow for
er starry night like this,
s, They're multiplying, An
thinking I could never 11
young man, pick yourself o
? Aha, Geht es immer nur b
d to be afraid, At Christm
n call, When the world mus
foi quem um dia so me fez
1 see, what you mean to me
ng to the wind of change,
your way, So I'll go, but
pa' darle alegria vy cosa b
gno all'orizzonte, E manca
ave me out in the rain , C
€"=160 odbye Norma Jean, T
el you, That is how I know
an't break through, There'
, Tarrell in the house, Mi
know, That something wasn

you'll be our eyes and waf

30

ch us where we go, And hel

Round yon virgin mifher and child,

Holy “dnfan
feel this way? If this dsn'
here the treetops glisten
of flowing mountain to the
lows cannot steal, And then
nd Cupid and Donder and Bl
I happened to see, I 1intro
, seven o'clock, eight o'd
the time, I'm just a fool,
dog, scratchin' all the ti
what they say, 'Cause foreg
fears, And in the hustle an
fonight, Tomorrow will be 4
ing day, that lonely night.
[ say that somethin', T wan
hot for me, Love was out to
r, I was feeling kinda ses
nd touch the sky, When the
r momma gone, Far far away.
broove, Something that'll
in your arms, Rock your ba
pld England she sails, Far.
In the firelight Fernando,
I'm losing control, Cause
e without you by my side,.
ff the ground, I said, youn|
ergab? Aha, Geht nur das wal
s time, we let in light an
[ come together as one, The
thorar, Chorando estara, aq
Search your heart, search
An August summer night, Sol
[ know I'll, Think of you ¢
ena, Dale a tu cuerpo aleg
h le parole, Si' lo so che.
me back and bring back my.
ough I never knew you at 4
you, go on, Far across the
5 no talking to you, It's s
ian to but the tiri bachin
t right here, Oh baby, ba
us to be wise in times wh

40

50m



Bar
Chart
of Text

Plus
content
analysis:

Is “love”
the top
word in the
top 40¢

Best-Selling Sing 1es more than 10 million copies, sorted by release date

Bing Crosby -- "Silent Nig|
The Ink Spots -- "If I Did
Bing Crosby -- "White Chris
Roy Acuff -- "Wabash Canno
Mills Brothers —-- "Paper D
Gene Autry -- "Rudolph the

Patti Page -- "Tennessee W
Bill Haley & His Comets --
The Penguins -- "Earth Ang
Elvis Presley -- "Hound Do
Paul Anka -- "Diana" ~ I'm
Domenico Modugno —- "Nel b
Elvis Presley -- "It's Now
Kyu Sakamoto -- "Sukiyaki"
The Beatles -- "I Want to

The Monkees -- "I'm a Beli
Procol Harum -- "A Whiter
Mungo Jerry -- "In the Sum
Middle of the Road -- "Chi
Carl Douglas -- "Kung Fu F
George McCrae -- "Rock You
Roger Whittaker -- "The La

ABBA -- "Fernando" ~ Can y
John Travolta & Olivia New
Gloria Gaynor -- "I Will S
Village People -- "Y.M.C.A
Trio -- "Da Da Da" ~ Aha a
Band Aid -- "Do They Know

USA for Africa -- "We Are

Kaoma -- "Lambada" ~ Chora
Bryan Adams -- "(Everythin
Scorpions -- "Wind of Chan
Whitney Houston -- "I Will
Los del Rio -- "Macarena"

Andrea Bocelli & Sarah Brig
Toni Braxton -- "Un-Break

Elton John -- "Candle in t
Celine Dion -- "My Heart W
Cher -- "Believe" ~ No mat
Panjabi MC -- "Mundian To

Britney Spears -- "...Baby
Celine Dion & Andrea Bocel

ht" ~ Silent night, Holy ni
n't Care" ~ If I didn't ca
stmas" ~ I'm dreaming of a

hball" ~ From the great Atl
b1l " ~ I'm gonna buy a paf
Red-No sed Reindeer" ~ You
pltz" ~ I was dancing with
"Rock Around the Clock" ~

el" ~ Earth angel, earth ar
" ~ Hey baby I'm here to {
so young and you're so old
lu dipinto di blu (Volare)"
or Never" ~ It's now or ne
~ Let's look up as we wal
lold Your Hand" ~ Oh yeah 1
ever" ~ I thought [love was
Shade of Pale" ~ We skipped
hertime” ~ In the summertim
rpy Chirpy Cheep Cheep" ~

ghting" ~ Now here it is,

r Baby" ~ Sexy mama, Woman,
5t Farewell" ~ There's a sH
ou hear the drums Fernandd
ton-John -- "You're the Ond
arvive" ~ At first I was af

" ~ Young man, there's no
ha aha, Aha, aha, aha, Was
[t's Christmas?" ~ It's Ch

the World" ~ There comes a
ndo se foi qu em um dia so
g I Do) I Do It for You"

ge" ~ I fol low the Moskva,

Always Love You" ~ If I sh
Dale a tu cuerpo alegria
ghtman -- "Time to Say Good

y Heart" ~ Don't leave me
he Wind 1997"/"Something Ab
11 Go On" ~ Every night 1n
ter how hard I try, You ked
Bach Ke" ~ It's the Roc ir
One More Time" ~ Oh baby,

1 4 © 2017 Uncharted Software Inc 0

Data source: https://en.wikipedia.org/wiki/List_of best-selling singles

ght, All is calm, All dis b
e more than words can say,
white Christmas, Just like
antic ocean to the wide Pa
er doll that I can call my
know Dasher and Dancer and
my darling to the Tennesseg
One, two, three o'clock, f
gel, Will you be mine?, My
ell you about yourself, Yo
, This, my darling, I've bg
~ Sometimes the world is
ver, Come hold me tight, Ki
so that the tears don't
tell you somethin', I thi
only true in fairy tales,
the light fandango, Turne
e when the weather is hot,
here's your momma gone, Li{
one to make you move, Somef
take me in your arms, Roc
ip lies rigged and ready 1
, I remember long ago anot
That I wWant" ~ I got chill
raid, I was petrified, Kepft
need to feel down, I said,
ist los mit dir mein Schatj
istmas time, there's no ned
time, When we heed a certaq
me fez chorar, Chorando se
Look into my eyes, You wil
Down to Gorky Park, Listent
ould stay, I'll only be 1in
Macarena, Que tu cuerpo es
bye" ~ Quando sono sola, S
in all this pain , Don't 14
out the Way You Look Tonigh
my dreams, I see you, I fg
p pushing me aside, And I
the building, Calib, Ramel
baby, how was I supposed t

)

L "The Prayer" ~ I pra

20

you'll be our eyes and waf

30

ight,
If I didn't care, would I
the ones we used to know,
ific shore, From the queen
own, A doll that other fel
Prancer and Vixen, Comet
waltz, When an old friend
ur o'clock, rock, Five, si
darling dear, [Love|you all
ain't nothin' but a hound
en told, I don't care just
valley of heartaches and
ss me my darling, Be mine
pill, Remembering that spr
k you'll understand, When
eant for someone else but
cartwheels 'cross the flo
You can stretch right up
tle baby bird, Where's you
hing with a funky kung fu
your baby, Woman, take me
the harbor, Tomorrow for
er starry night like this,
s, They're multiplying, An
thinking I could never 11
young man, pick yourself o
? Aha, Geht es immer nur b
d to be afraid, At Christm
n call, When the world mus
foi quem um dia so me fez
1 see, what you mean to me
ng to the wind of change,
your way, So I'll go, but
pa' darle alegria y cosa b
gno all'orizzonte, E manca
ave me out in the rain , C
t" ~ Goodbye Norma Jean, T
el you, That is how I know
an't break through, There'
, Tarrell 1in the house, Mi
know, That something wasn
ch us where we go, And hel

Round yon virgin mifher and child,

Holy “nfan
eel this way? If this isn'
here the treetops glisten
of flowing mountain to the
lows cannot steal, And then
nd Cupid and Donder and Bl
I happened to see, I 1intro
, seven o'clock, eight o'd
the time, I'm just a fool,
dog, scratchin' all the ti
what they say, 'Cause foreg
fears, And in the hustle an
fonight, Tomorrow will be 4
ing day, that lonely night.
[ say that somethin', T wan
hot for me, [Love | was out to
r, I was feeling kinda sesq
nd touch the sky, When the
r momma gone, Far far away.
broove, Something that'll
in your arms, Rock your ba
pld England she sails, Far.
In the firelight Fernando,
I'm losing control, Cause
e without you by my side,.
ff the ground, I said, youn|
ergab? Aha, Geht nur das wal
hs time, we let in light an|
[ come together as one, The
thorar, Chorando estara, aq
Search your heart, search
An August summer night, Sol
[ know I'lLl, Think of you ¢
ena, Dale a tu cuerpo aleg
h le parole, Si' lo so che.
me back and bring back my.
ough I never knew you at 4
you, go on, Far across the
5 no talking to you, It's s
ian to but the tiri bachin
t right here, Oh baby, ba
us to be wise in times wh

40

50m



Bar
Chart
of Text

NoO:
“Christmas”

beats love
(but occurs in
only 2 songs)

Best-Selling Sing 1es more than 10 million copies, sorted by release date

Bing Crosby -- "Silent Nig|
The Ink Spots -- "If I Did
Bing Crosby -- "White
Roy Acuff -- "Wabash Canno
Mills Brothers -- "Paper D
Gene Autry -- "Rudolph the

Patti Page -- "Tennessee W
Bill Haley & His Comets --
The Penguins -- "Earth Ang
Elvis Presley -- "Hound Do
Paul Anka -- "Diana" ~ I'm
Domenico Modugno —-- "Nel b
Elvis Presley -- "It's Now
Kyu Sakamoto -- "Sukiyaki"
The Beatles -- "I Want to

The Monkees —— "I'm a Belid
Procol Harum -- "A Whiter

Mungo Jerry --— "In the Sum
Middle of the Road —- "Chi
Carl Douglas -- "Kung Fu F
George McCrae -- "Rock You

Roger Whittaker -- "The La
ABBA -- "Fernando" ~ Can y
John Travolta & Olivia New
Gloria Gaynor -- "I Will S
Village People -- "Y.M.C.A
Trio -- "Da Da Da" ~ Aha a
Band Aid -- "Do They Know

USA for Africa -- "We Are

Kaoma -- "Lambada" ~ Chora
Bryan Adams -- "(Everythin
Scorpions -- "Wind of Chan
Whitney Houston -- "I Will
Los del Rio -- "Macarena"

Andrea Bocelli & Sarah Brig
Toni Braxton —-- "Un-Break

Elton John -- "Candle in t
Celine Dion -- "My Heart W
Cher -- "Believe" ~ No mat
Panjabi MC -- "Mundian To

Britney Spears -- "...Baby
Celine Dion & Andrea Bocel

t" ~ Silent night, Holy ni
't Care" ~ If I didn't ca
" ~ I'm dreaming of a
hball" ~ From the great Atl
b1l " ~ I'm gonna buy a paf
Red-No sed Reindeer" ~ You
pltz" ~ I was dancing with
"Rock Around the Clock" ~
el" ~ Earth angel, earth ar
" ~ Hey baby I'm here to {
so young and you're so old
lu dipinto di blu (Volare)"
or Never" ~ It's now or ne
~ Let's look up as we wal
lold Your Hand" ~ Oh yeah 1
pver" ~ I thought love was
Shade of Pale" ~ We skipped
hertime" ~ In the summertim
rpy Chirpy Cheep Cheep" ~
ghting" ~ Now here it is,
r Baby" ~ Sexy mama, Woman,
5t Farewell" ~ There's a sH
ou hear the drums Fernandd
ton-John -- "You're the Ond
arvive" ~ At first I was af
" ~ Young man, there's no
ha aha, Aha, aha, aha, Was
[t's Pt~ It's
the World" ~ There comes a
ndo se foi qu em um dia so
g I Do) I Do It for You"
ge" ~ I fol low the Moskva,

Always Love You" ~ If I sh
Dale a tu cuerpo alegria
ghtman -- "Time to Say Good

y Heart" ~ Don't leave me
he Wind 1997"/"Something Ab
11 Go On" ~ Every night 1n
ter how hard I try, You ked
Bach Ke" ~ It's the Roc ir
One More Time" ~ Oh baby,

ght, All is calm, All dis b
e more than words can say,
white s Just like
antic ocean to the wide Pa
er doll that I can call my
know Dasher and Dancer and
my darling to the Tennesseg
One, two, three o'clock, f
gel, Will you be mine?, My
ell you about yourself, Yo
, This, my darling, I've bg
~ Sometimes the world is
ver, Come hold me tight, Ki
so that the tears don't
tell you somethin', I thi
only true in fairy tales, |
the light fandango, Turne
e when the weather is hot,
here's your momma gone, Li{
one to make you move, Somef
take me in your arms, Roc
ip lies rigged and ready 1
, I remember long ago anot
That I wWant" ~ I got chill
raid, I was petrified, Kepf
need to feel down, I said,
ist los mit dir mein Schatj
time, there's no neg
time, When we heed a certaq
me fez chorar, Chorando se
Look into my eyes, You wil
Down to Gorky Park, Listent
ould stay, I'll only be 1in
Macarena, Que tu cuerpo es
bye" ~ Quando sono sola, S
in all this pain , Don't 14
out the Way You Look Tonigh
my dreams, I see you, I fg
p pushing me aside, And I
the building, Calib, Ramel
baby, how was I supposed t

)

15 © 2017 uncharted Software Inc 0

Data source: https://en.wikipedia.org/wiki/List_of best-selling singles

L "The Prayer" ~ I pra

20

ight,
If I didn't care, would I
the ones we used to know,
ific shore, From the queen
own, A doll that other fel
Prancer and Vixen, Comet
waltz, When an old friend
ur o'clock, rock, Five, si
darling dear, Love you all
ain't nothin' but a hound
en told, I don't care just
valley of heartaches and
ss me my darling, Be mine
pill, Remembering that spr
k you'll understand, When
eant for someone else but
cartwheels 'cross the flo
You can stretch right up
tle baby bird, Where's you
hing with a funky kung fu
your baby, Woman, take me
the harbor, Tomorrow for
er starry night like this,
s, They're multiplying, An
thinking I could never 11
young man, pick yourself o
? Aha, Geht es immer nur b
d to be afraid, At
n call, When the world mus
foi quem um dia so me fez
1 see, what you mean to me
ng to the wind of change,
your way, So I'll go, but
pa' darle alegria vy cosa b
gno all'orizzonte, E manca
ave me out in the rain , C
t" ~ Goodbye Norma Jean, T
el you, That is how I know
an't break through, There'
, Tarrell in the house, Mi
know, That something wasn

you'll be our eyes and waf

30

ch us where we go, And hel

Round yon virgin mifher and child,

Holy “dnfan
eel this way? If this isn'
here the treetops glisten
of flowing mountain to the
lows cannot steal, And then
nd Cupid and Donder and Bl
I happened to see, I 1intro
, seven o'clock, eight o'd
the time, I'm just a fool,
dog, scratchin' all the ti
what they say, 'Cause foreg
fears, And in the hustle an
fonight, Tomorrow will be 4
ing day, that lonely night.
[ say that somethin', T wan
hot for me, Love was out to
r, I was feeling kinda ses
Aand touch the sky, When the
r momma gone, Far far away.
broove, Something that'll
in your arms, Rock your ba
pld England she sails, Far.
In the firelight Fernando,
I'm losing control, Cause
e without you by my side,.
ff the ground, I said, youn|
£rgab? Aha, Geht nur das wal
time, we let in light an
[ come together as one, The
thorar, Chorando estara, aq
Search your heart, search
An August summer night, Sol
[ know I'll, Think of you ¢
ena, Dale a tu cuerpo aleg
h le parole, Si' lo so che.
me back and bring back my.
ough I never knew you at 4
you, go on, Far across the
5 no talking to you, It's s
ian to but the tiri bachin
t right here, Oh baby, bat
us to be wise in times wh

40

50m



Bar
Chart
of Text

And “baby”
beats both
in counts
and songs

Best-Selling Sing 1es more than 10 million copies, sorted by release date

Bing Crosby -- "Silent Nig|
The Ink Spots -- "If I Did
Bing Crosby -- "White Chri

Roy Acuff -- "Wabash Canno
Mills Brothers -- "Paper D
Gene Autry -- "Rudolph the
Patti Page -- "Tennessee W
Bill Haley & His Comets --
The Penguins -- "Earth Ang
Elvis Presley -- "Hound Do
Paul Anka -- "Diana" ~ I'm
Domenico Modugno —-- "Nel b
Elvis Presley -- "It's Now
Kyu Sakamoto -- "Sukiyaki"
The Beatles -- "I Want to

The Monkees -- "I'm a Beli
Procol Harum -- "A Whiter
Mungo Jerry --— "In the Sum
Middle of the Road -- "Chi
Carl Douglas -- "Kung Fu F
George McCrae -- "Rock You
Roger Whittaker -- "The La

ABBA -- "Fernando" ~ Can y
John Travolta & Olivia New
Gloria Gaynor -- "I Will S
Village People -- "Y.M.C.A
Trio -- "Da Da Da" ~ Aha a
Band Aid -- "Do They Know

USA for Africa -- "We Are

Kaoma -- "Lambada" ~ Chora
Bryan Adams -- "(Everythin
Scorpions -- "Wind of Chan
Whitney Houston -- "I Will
Los del Rio -- "Macarena"

Andrea Bocelli & Sarah Brig
Toni Braxton —-- "Un-Break

Elton John -- "Candle in t
Celine Dion -- "My Heart W
Cher -- "Believe" ~ No mat
Panjabi MC -- "Mundian To

Britney Spears -- "...Baby
Celine Dion & Andrea Bocel

ht" ~ Silent night, Holy ni
n't Care" ~ If I didn't ca
stmas" ~ I'm dreaming of a

hball" ~ From the great Atl
b1l " ~ I'm gonna buy a paf
Red-No sed Reindeer" ~ You
pltz" ~ I was dancing with
"Rock Around the Clock" ~
el" ~ Earth angel, earth ar
g" ~ Hey |baby I'm here to f

so young and you're so old
lu dipinto di blu (Volare)"
or Never" ~ It's now or ne
~ Let's look up as we wal
lold Your Hand" ~ Oh yeah 1
pver" ~ I thought love was
Shade of Pale" ~ We skipped
hertime" ~ In the summertim|
rpy Chirpy Cheep Cheep" ~

ghting" ~ Now here it is,

r Baby" ~ Sexy mama, Woman,
5t Farewell" ~ There's a sh
ou hear the drums Fernandd
ton-John -- "You're the Ondg
arvive" ~ At first T was af

" ~ Young man, there's no
ha aha, Aha, aha, aha, Was
[t's Christmas?" ~ It's Ch

the World" ~ There comes a
ndo se foi qu em um dia so
g I Do) I Do It for You"

ge" ~ I fol low the Moskva,

Always Love You" ~ If I sh
Dale a tu cuerpo alegria
ghtman -- "Time to Say Good

y Heart" ~ Don't leave me
he Wind 1997"/"Something Ab
11 Go On" ~ Every night 1n
ter how hard I try, You ked
Bach Ke" ~ It's the Roc ir
One More Time" ~ Oh[baby|,

16 © 2017 uncharted software Inc 0

Data source: https://en.wikipedia.org/wiki/List_of best-selling singles

ght, All is calm, All dis b
e more than words can say,
white Christmas, Just like
antic ocean to the wide Pa
er doll that I can call my
know Dasher and Dancer and
my darling to the Tennesseg
One, two, three o'clock, f
gel, Will you be mine?, My
ell you about yourself, Yo
, This, my darling, I've bg
~ Sometimes the world is
ver, Come hold me tight, Ki
so that the tears don't
tell you somethin', I thi
only true in fairy tales, |
the light fandango, Turne
e when the weather is hot,
here's your momma gone, L1
one to make you move, Somef
take me in your arms, Roc
ip lies rigged and ready 1
, I remember long ago anot
That I wWant" ~ I got chill
raid, I was petrified, Kepf
need to feel down, I said,
ist los mit dir mein Schatj
istmas time, there's no ned
time, When we heed a certaq
me fez chorar, Chorando se
Look into my eyes, You wil
Down to Gorky Park, Listent
ould stay, I'll only be 1in
Macarena, Que tu cuerpo es
bye" ~ Quando sono sola, S
in all this pain , Don't 14
out the Way You Look Tonigh
my dreams, I see you, I fg
p pushing me aside, And I
the building, Calib, Ramel
babyl how was I supposed tq

)

L "The Prayer" ~ I pra

20

ight,
If I didn't care, would I
the ones we used to know,
ific shore, From the queen
own, A doll that other fel
Prancer and Vixen, Comet
waltz, When an old friend
ur o'clock, rock, Five, si
darling dear, Love you all
ain't nothin' but a hound
en told, I don't care just
valley of heartaches and
ss me my darling, Be mine
pill, Remembering that spr
k you'll understand, When
eant for someone else but
cartwheels 'cross the flo
You can stretch right up
tle [baby bird, Where's you
hing with a funky kung fu
your [babyl Woman, take me
the harbor, Tomorrow for
er starry night like this,
s, They're multiplying, An
thinking I could never 11
young man, pick yourself o
? Aha, Geht es immer nur b
d to be afraid, At Christm
n call, When the world mus
foi quem um dia so me fez
1 see, what you mean to me
ng to the wind of change,
your way, So I'll go, but
pa' darle alegria vy cosa b
gno all'orizzonte, E manca
ave me out in the rain , C
t" ~ Goodbye Norma Jean, T
el you, That is how I know
an't break through, There'
, Tarrell in the house, Mi
know, That something wasn

you'll be our eyes and waf

30

ch us where we go, And hel

Round yon virgin mifher and child,

Holy “dnfan
eel this way? If this isn'
here the treetops glisten
of flowing mountain to the
lows cannot steal, And then
nd Cupid and Donder and Bl
I happened to see, I 1intro
, seven o'clock, eight o'd
the time, I'm just a fool,
dog, scratchin' all the ti
what they say, 'Cause foreg
fears, And in the hustle an
fonight, Tomorrow will be 4
ing day, that lonely night.
[ say that somethin', T wan
hot for me, Love was out to
r, I was feeling kinda ses
nd touch the sky, When the
r momma gone, Far far away.
broove, Something that'll
in your arms, Rock your ba
pld England she sails, Far.
In the firelight Fernando,
I'm losing control, Cause
e without you by my side,.
ff the ground, I said, youn|
ergab? Aha, Geht nur das wal
s time, we let in light an
[ come together as one, The
thorar, Chorando estara, aq
Search your heart, search
An August summer night, Sol
[ know I'll, Think of you ¢
ena, Dale a tu cuerpo aleg
h le parole, Si' lo so che.
me back and bring back my.
ough I never knew you at 4
you, go on, Far across the
5 no talking to you, It's s
ian to but the tiri bachin
't right here, Oh | baby, ba
us to be wise in times wh
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3. But what about
BIG DATA TEXT ANALYTICS?

1 7 © 2017 Uncharted Software Inc
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Text Analytics 101

Typical “Natural Language Processing” Pipeline

Ne\W Preprocessing Numerical Analysis
Text ~ Representation

Termi(s) 4

Term(s) 5
Term(s) 6

Term(s) 7

Term(s) 8

https:/en.wikipedia.org/wiki/Parse_tree http://brandonrose.org/clustering

ph Analysis and
Visualization. 2015. Wiley.
http:/ica.wiley.com/Wiley CDA/Wiley Title/product Cd-
1118845846.html
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Preprocesing Raw Text

Welfel “Hello, I'm Dr. Jones.”
. -
TOkenlze \ 1 1 1t 1 11 11 y
sentences [Hello', I, 'm" 'Dr' "Jones’]
_~ stem ponies poni
Normalize — lemmatize ponies pony
lowercase Ponies ponies
Remove _~ stop words John’s caris red, righte
Noise ™ punctuation John's car - red right

© 2017 Uncharted Software Inc. ‘J:.E UI"IChal'ted



Document Representation

Counting TFIDF Word Embedding
word count # times ] Text Vectors
sentence count fermtis X 4 qocs term t

in doc d

syllable count appears in

count 32 147 14 83

TFIDF 0.001 0.097 0.051 0.147

Mikolov et al., NAACL HLT, 2013. https://www.aclweb.org/anthology/N13-1090

“* uncharted
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Document Representation
Part-of-Speech tagging

['And, '"now!, 'for', 'something’, 'completely’, 'different’]

Chunking / Phrase extraction

Bird, Steven, Edward Loper and Ewan Klein (2009). Natural Language Processing with Python. O'Reilly http://www.nltk.org/book/ch07.html

Dependency parse tree

https://en.wikiboo! g/wiki/LaTeX/Linguistics#/media/File:Latex-dependency-pa example-with-tikz-dependency.png

© 2017 Uncharted Software Inc. ‘J:E UnChaftEd



Text Analysis
Topic Modeling

Using statistical features to discover abstract ‘topics’ that occurin a collection of
documents

‘topic’ is a probability distribution of words
Topic 1: algorithm, computer, data, ...
Topic 2: gene, dataq, bio, ...
Topic 3: math, equation, matrix, ...
Topic 4: chemical, carbon, water, ...

Topic proportions and
assignments

Documents

Blei, D. M. (2012). Probabilistic topic models. Communications of the ACM, 55(4), 77-84. Topic graph, showing topic nodes and edge connections removed.
http://www.cs.columbia.edu/~blei/papers/Blei2012.pdf or Brath and Jonker. Graph Analysis and Visualization. 2015. Wiley.
https://lists.cs.princeton.edu/pipermail/topic-models/2011-August/001535.html httpi/ica.wiley.com/WileyCDA/WileyTitle/productCd-1118845846.html

© 2017 Uncharted Software Inc.
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Other NLP Tasks

Coreference resolution "Scott took a flight. said i1 was very crowded"
Text Classification / Not Spam

Text Similarity (definitely, definately) =1

Sentiment Analysis Strata was great this year! ;) = POSITIVE

Entity extraction New York is a metropolis = (‘New York’, ‘city’)
Text Summarization Mostly harmless

Machine Translation Mostly harmless > [F& A EEE

Natural Language Generation "Sounds good, talk fo you then"

23 © 2017 Uncharted Software Inc. KJ:E UnChal'tEd



4. TEXT ANALYTICS & VIZ
together!

24 © 2017 Uncharted Software Inc
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Character
Traits

Who are the
characters?

What are their

traitse éldest

home twelve

beautlfultook one young

saddle shabby wind
v fast 0 asleep father '
rest
feather

unless

stock

; beqan
Tag cloud showing frequency

of words in Grimms’ Fairy
Tales, a collection of 50+
short stories. Tag clouds
reveals some characters, e.g.
king, princess, fox; but
doesn’t provide any insight
into those characters.

(via wordle.net)

25 © 2017 Uncharted Software Inc.
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NLP to find Traits

When you come to the old king, and he asks for

I. Extract the the beautiful princess, you must say, “Here she is!”

characters

2. Extract the

adjectives near
the characters When you come to the old king, and he asks for

the beautiful princess, you must say, “Here she is!”

|

3. Visualize

e.g. This example,

one sentence from When you come to the old king, and he asks for
Grimms’ Fairy Tales. the beautiful princess, you must say, “Here she is!”

© 2017 Uncharted Software Inc. ‘i:.i UnCharted



Traits

Apply to
whole text

Unexpected
character
traitse

Are witches really
wicked, or maybe
just old?

27 © 2017 Uncharted Software Ini

Characters from Grimms’ Fairy Tales with
Associated Adjectives Weighted by Frequency

Character
bird

cat

fox
gretel
hansel
bride
king
princess
girl
queen
wife
witch

List of adjectives, weighted by frequency: 7 3 4-5 6-9 10+

beautiful splendid open wooden like hanging

little one long

old dead young first fast

little poor good

little like fat

false true first right rea

old great one young three angry beautiful married like thirc
beautiful young last dear enchanted strange true third free

little poor lazy pretty young dead beautiful silly

beautiful late little far

standing married next poor two beautiful new one dear true
old wicked

0 5 10

Approximate number of unique adjectives



CEO’s Use of Emotion Words During Earnings Calls, weighted by frequency

CEO

Carl Bass

Carl Trowell

Carlos A. Rodriguez
Carol M. Meyrowitz
Charles Alutto
Charles B. Stanley
Charles Bunch
Charlie Scharf
Chris Connor

Chris Sinclair
Christopher Crane
Chuck Bunch
Chuck Jones

Clay Williams
Clifton Pemble
Craig A. Menear

List of adjectives, weighted by frequency: 2 3-4 5-7 8-11 12+

pleased good

demand lower good debt improve cash older grow tender retiremment late termination

grow confidence pleased success excited proud progress

pleased confident share margin grow powerful organization excellent shopping terrific passionate gai
good kind waste cash excited lines share safe hazardous versus fee pleased resources tough resp
completion improvement lower gross progress reject rejection

improvement lower share cash versus margin unfavorable gross good aggressive tax income kind i
kind good share change lower grow pay pleased cross case versus helpful terrific progress excitec
share kind margin good pretty demand gross john confidence versus income cash bad interior ret
good progress pretty hot content grow share change organization improvement gross finally kind e
good create late hearing grow successful pleased share advocacy regulatory clean majority kind debt
good improvement share unfavorable versus cash lower excellent demand respect difficult debt inc
case cash good kind improvement progress finally cutting inflation court improve share risk electric
lower demand pretty kind good excluding improve completion versus share grow deflation tough di
margin lower income gross finally excited share oretly

share pleased

0] 5 10

Approximate number of unique adjectives

Most CEO’s tend to use the same words — not much insight.

8 © 2017 Uncharted Software Inc. s.i:s unChartEd



CEO’s Use of Emotion Words During Earnings Calls, weighted by frequency

CEO

Andrew P. Wilson
Bruce Broussard
David Hallal
Fabrizio Freda
Gracia Martore
J.P. Bilbrey

Jim Tisch

John D. Idol

John Ferriola
John Lechleiter
Kelly King

Larry D. Young
Les Moonves
Mark Parker
Mark R. Hunter
Omid Kordestani
Richard J. Harshman
Steven Temares
Thomas Kennedy

Focusing on unique terms (TFIDF) characterizes the companies.

List of adjectives, weighted by frequency: ? 3-4 5-7 8-11 12+

battlefield star console entertainment dragon fun ultimate % Electronic Arts

star tax enforce good progress successiul

disease complement devastating progress therapeutic success majority hospital

beauty exciting prestige successful

love content respect terrific apologize lagging Estée Lauder

chocolate shanghai lower unfavorable force

Alexion
Pharmaceuticals

diamond cash income special pay doubt lose

luxury demand shopping watch bottom i Loews
pig improvement cash lower challenge

cancer disease deal regulatory tax therapeutic

mortgage risk income tough money fee

punch case music football love passion

content deal bang success terrific confident scorpion late
basketball demand excited elite offense discipline

beer tax lower unfavorable loss organization banguet blue mad
shopping holiday progress pay music watch friction

demand fell defect excellent labor wages aggressive falling

sue shopping baby improve excited exciting share success pleased fulfillment

missile defense demand government award bottom threat

0] 5
Approximate number of unique adjectives

10 ﬁfs uncharted




5. STICKY social media

30 © 2017 Uncharted Software Inc

{* uncharted



Latitude

Uncharted Salt visualization of tweets. E.g. https://unchartedsoftware.github.io/salt-core/ Longitude

Description

Plot a billion tweets:

Controls

Ret Open filter settings menu



Superbowl 50 Retweets

60,000
50,000
40,000
30,000 T
20,000 e /

7'

10,000/
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e
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7:00 7:30

Uncharted Flare Chart. Vertical axis is number of retweets. Lines are individual tweets. Some tweets flare up quickly then flatten, some go up, stutter, then go up more, etc..
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Note: some retweet values are offscreen

| taught @CameronNewton everything he knows. #SuperBowl
7:44 PM - Feb

QO 919

7:00 7:30 8:00 8:30 9:00

Uncharted Flare Chart. Betty White goes up flattens a bit, then up more, repeats. Live version: http://unchartedsoftware.github.io/salt-core/demos/superbowl-retweets/


http://unchartedsoftware.github.io/salt-core/demos/superbowl-retweets/

R uncharted

N 7:00 7:30 8:00 8:30 9:00

Uncharted Flare Chart. Coldplay has a popular tweet at 8:45 pm which then flattens out.
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O

Each Retweet is a chance to win S50K. Pass it on.

No purch nec. Ends 2/8/16. See rules at esurance.com/PassitOnRules.

Before you reach for another chip, RT for your chance to win.
#EsuranceSweepstakes #SB50

PM - F

N 7:00 7:30 8:00 8:30 9:00

Uncharted Flare Chart. Esurance has a retweet campaign which pops up quickly but starts to flatten after 20 minutes.



ott Kelly
ationCDRK

Got to see the #SuperBowl in person after all! But at
17,500MPH, it didn't last long. #YearInSpace

7:00 7:30 8:0 8:30 9:00

Uncharted Flare Chart. This tweet from the International Space Station doesn’t flare up, but keeps getting more and more retweets. Note how only one tweet can be examined at a time.




Unemployment Rate as Percent Civilian Labour Force
2000-2014 by Country.

Line
Chart B

Which line
is which?

Australia
Austria
Belgium
Canada
Chile
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea

M Luxembourg
Mexico

[ Netherlands
New Zealand

M Norway

M Poland
Portugal

[l Slovak Republic

M Slovenia

M Spain

M sweden

M switzerland

M Turkey

[l United Kingdom

[l United States

M Brazil

M Colombia

M Russia

10

A N 0 O

Similar problem:

many lines on a line
chart are difficult to
disambiguate. Only

way to disambiguate 2 T T T T T T T

is to interact with each 0 2 4 6 8 10 12 14

line individually.
Wl Source: OECD (stats.oecd.org, retrieved Oct 24, 2015). Author: Richard Brath/ London South Bank University 2015 (richardbrath.wordpress.com)
1U V.. .,
ot
H
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Line
Chart

Turn the
line into
text

are text,
tity can be
directly read.
Callouts for audience
at back of room.

rted Software Inc.

Unemployment Rate as Percent Civilian Labour Force

2000-2014 by Country. Each line is labeled with microtext in multiple languages.
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Source: OECD (stats.oecd.org, retrieved Oct 24, 2015). Author: Richard Brath/ London South Bank University 2015 (richardbrath.wordpress.com)
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Top Hashtags

Sept 2017

Hurricanes are popular
hashtags, even misspellings.
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Top Hurricane Retweets
Sep. 6-14,2017
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Top Hurricane Retweets
Sep. 6-14,2017
Important news...
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Top Hurricane Retweets
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Public safety...
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So What

Sticky is about a lot of things T
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Salt

TILE-BASED VISUAL ANALYTICS

* Hierarchical data tiling using cluster computing.
* Interactive on-demand image file generation.

« Layers of raw data and derivative analyftics.

OPEN SOURCE
« Saltlib.com

« Built on Apache Spark, Hadoop and ElasticSearchg
o Cross Plots, Geospatial, Time-series, Graph analysis
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Geo-temporal Movement and Events View
People Trails

« By connecting users geo-coded social media posts
ordered temporally aggregate “people trails” can be
extracted and aggregated to see movement patterns

» User provides selection criteria to specify population
segment to generate trails

« Based upon topic or keywords, time and
location or start with seed social media
accounts and generate trails for community

« E.g. generate trails for all people going through
Kennedy Airport June 1 — June 20
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© 2017 Unchart

Raw Data Drilldown %
Longitude: -73.81° to -73.81°

Latitude: 40.70° to 40.70°

Total Tweets: 104

Top 10 user distribution (86 total)

Top 25 hashtag distribution (29 total)

Users Hashtags
User: nytokenblackguy
Total Tweets: 5

Most Recent Tweets translate O

September 13, 2013
NYtokenblackguy

Even as a passenger | hate the Airtrain. (@ JFK
AirTrain - Jamaica Station) http:/t.co/uB81FesS7D

8:36:00 am

e

Longitude:
Latitude:

-73.81° to -73.81°
40.70° to 40.70°
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Geo-temporal Movement and Events View

Use heatmaps of activity in NYC taxi or social media to
summarize overall activity and hot spots
Delta plots show differences from average behavior or
previous time periods

» See increases or decreases in typical behavior for

selected time period ,

Supports identifying abnormal patterns and spatial
extents
Filtering by frequency allows focusing in on areas of
largest activity or change, e.g. traffic problems during

construction at the airport or change in usage during @  Polar color ramps show positive / negative Heatmaps with a perceptually
street festival dlffgrence from “normal” or pervious time correct color ramp summarize
periods overall activity

© 2017 Uncharted Software Inc. ‘J:.E UnCharted



The delta plot data is
noisy, but still a red
stripe is clearly visible
in this plot indicating a
big change such as an
event occurring.

© 2017 Uncharted Software Inc.
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The most
frequent
hashtags
(TFIDF) can be
used to quickly
characterize the
event — in this
case a street
festival.

© 2017 Uncharted Softwar:

#sangennaro
Tweets by Time

Aug 27 Sep 10 Sep 24
Most Recent Tweets translate
September 22, 2013

JaroG4

Last day of the #SanGennaro festival. This place is
delicious. From Houston to Canal, filled with tons...
http:/A.co/2YCTTh2QEo

11:20:02 pm
DJWIKIINY
#SanGennaro Feast 2013 # @ Little Italy
http://t.co/lJoMOoYIbXo
10:56:52 pm

DJWIKIINY

Twisted right now at the #SanGennaro feast ¥ In little
ltaly @flockent @ Little Italy http://t.co/C6eromLydi
10:08:34 pm
Cloud_ia

Working the #Robertas booth at the #sangennaro
#festival #pizza #littleitaly #nyc @ Da Gennaro
http://t.co/IPOtStemi0

9:52:18 pm
lifeofakidd

Enjoying the perfect Italian sausage and broccoli rabe

#sangennaro

*e
.
o®

N2
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6. LITIGIOUS TOPICS

53 © 2017 Uncharted Software Inc
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Intellectual Property

o Where are the hot spofts?
- What skills and expertise do we need?

o Where are the problem spofts?

- More diligent in crafting patent
(more time, more resources)

54 © 2017 Uncharted Software Inc. ‘i:.s UnChal'ted
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Plot showing every
patent since 1982,
grouped into
communities based on
each patent’s citation
of earlier relevant
patents.
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Labels, extracted using
TFIDF, show the most
unique terms on the
most heavily cited
patent in each
community. There
terms give an
indication of the topics
in each community.

© 2017 Uncharted Software
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<

Keep zooming...
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Keep zooming...
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And focus on this
community and sub-
communicates. Labels
indicate topics related
to telephones.

© 2017 Uncharted Software
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Purple dots indicate e
patents with litigation.
© 2017 Uncharted Software
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Italic angle indicates
litigation ratio in that
community. Steep
italic indicates high
litigation, reverse italic
indicates low litigation.
© 2017 Uncharted Software
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Go gle n 0 "a,
Patents @ Application Grant View PDF Download PDF g -

Method and system for preventing illicit use of Publication number USB737962 B2
a telephony platform Publication type Grant
Application number US 13/945 984
US 8737962 B2 Publication date 27 May 2014
Filing date 24 Jul 2013
ABSTRACT Priority date (7) 24 Jul 2012
A systern and method for preventing illicit use of a telephony platform that R LRI D e s
includes enrolling a plurality of accounts on a telecommunications platform, Inventors ;‘332; Ballai, Robert C. Hagemann, Ill, Daniel
wherein an account includes account configuration; at a fraud detection system
I~ - . Original Assignee Twilio, Inc.
of the telecommunications platform, receiving account usage data, wherein the
Export Citation BiBTeX, EndMNote, RefMan

usage data includes at least communication configuration data and billing
configuration data of account configuration and further includes communication Patent Citations (280), Non-Patent Citations (1), Referenced by (3),
history of the plurality of accounts; calculating fraud scores of a set of fraud Classifications (11), Legal Events (1)
rules from the usage data, wherein at least a sub-set of the fraud rules include External Links: USPTO, USPTO Assignmeant, Espacenst
conditions of usage data patterns between at least two accounts; detecting

when the fraud scores of an account satisfy a fraud threshold; and initiating an action response when a fraud score satisfies the fraud threshold.
Drill to patent publication.
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6. SO WHAT?
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So What?

1. Visudlization isn't just about numbers.
Text repositories may be 4x or more > numeric data.

2. The next big leap in analytics and visualization will
be much deeper integration of content throughout
the full analytics + visualization analysis cycle.

3. Real-world applications
« Tone analysis of your (external) communications
« Ongoing stickiness of (marketing) messages
« Local topics and event detection
e Litigious communities

67 © 2017 Uncharted Software Inc. ‘i:.s UnChal'ted



Text Analytics and Visualization is Much Broader

Letters

Words

Sentiment
& Emotion

1. smith club:

Topics ...

Phrases

Sentences

Classifiers
& Sets

Social
Stickiness

Paragraphs

Documents L Entity

Recognition &

Tagging
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What can you do?

o Understand what text data you have
o Define what business insights you want to extract

o Use open source tools for analytics and visualization
e.g. Saltlib, D3js, NLTK, Stanford Core NLP

o Incrementally experiment towards a solution
o Productionize the parts that are successful
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Richard Brath

Scoft Langevin
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THANK YOU

rorath@unchartedsoftware.com
@rkbrath
richardbrath.wordpress.com

slangevin@unchartedsoftware.com
@slangevi
blog.uncharted.software
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About Uncharted: Profoundly visual software for improved awareness, analysis and decision-making,
used by hundreds of thousands in government, law enforcement, finance, and more.

71 © 2017 Uncharted Software Inc.



