SPIRE Version 2.2.1 for Solaris (06/25/797)

rg Batabase “canlit all’,..
Database “canlit all’ sucosssfully loaded,

Galaxy visualization of 567 437 cancer literature abstracts
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Topics: Golan Peace |Israeli Syria lsrael
1 WP: Barak Seeks Security, Prosperity
| _* WP: Syria: Israel Peace Accord Is Near
L= WP Jewish Settlers Fight Peace Plan __
| [12i12199] KATZRIN, Golan Heights Jewish

settlers inaugurated a new neighborhood
in the Golan Heights on Sunday, vowing to block

ThemeScape

Wise, JASIS, 1999
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136 Themes in Streaming News Havre et al., InfoVis 2000




Term Set 1:
Term Set 2: \network lan

law legal attorney lawsuit

TileBars

F.egression testing handling ha

Toll fraud includes related articl

In conversation Teleglobe Car

Crerequlation indicates a health

The last word letters to the edi

What's wrong with network lice
Letters letter to the editor

Frotecting information now vite
Letters O

Loose LIFS sink ships logical ir

ﬂ Match to Search Terms Hearst, CHI 2005



poetic language:
this little camera has
created a marriage
between myself and
Mikon

negation:

| have not been
with my

purchase

negative

signal word in
different context:

this review has
helped you in making
up your mind

negation:
buy this camera
vou will not

It

positive

Benchmark

Negative noun:
... there are

problems with my
menu dial knob

neutral

neutral

context dependence:
... it does not have an
auto-focus assist light
which is far taking
in low-light
situations it
camera to focus in

light ...

the

negation:
images taken
indoor were not
50

positive

Positive and negative words in Oelke et al. '08 viz.



Changes when nouns are included

01 i

Changes when negation is taken into account

T pravErTiEnt

Changes when nouns are included and negation is taken into account

RN R O

Diff'ing features in Oelke et al. '08 viz.



Combination of
Luhn and Length

it
Q
©
e
ot
@
| -
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o
@
il

False Alarm Correct Rejection

Feature values in a text summarizer - Oelke et al. '08 viz.



DocuBurst, Collins, KMDI-TR-2007-1, 2007




games—>game
taken—>take

absolute,noun, 10
chair,noun, >
moment,noun,
game,noun, 30
reality,noun, >
take,verb, 1
represent,verb,1;

game |5 activity
chair |5 furniture

E DocuBurst, Collins, KMDI-TR-2007-1, 2007



Tree map viz (Schneidermann and Johnson '91)
of WordNet




custard apple

plumcot

jujube

jaboticaba

hog plum | hog plum

mombin | guava

elderberry

passion fruit

sour gourd

medlar

date

avocado

kiwi

genipap | genip

THET

marang

tamarind

ackee

sour gourd

sapote

cocoa plum

canistel | jackfruit

breadfruit

solar

GELELE!

ketembilla

pitahaya

nectarine

peach

anchovy pear

sorb

longanberry

sapodilla

kai apple

apricot

ceriman

carambola

plantain

mushroom

pineapple

tangelo

lanseh

cling

rose apple

litchi

mango

Tree map viz
of WordNet

papaya

fig

carissa plum

windfall

freestone

gumbo

apioemibier

asparagus

potherb




Dl 910551 +15.27 +0.17% 5 Nasday 1967 89 +1 .93 +010% 5042 prmc July 27

Color key (% change}

Liilities B% 3% +0% +3% +6%
Hews

Headline lcons | -

Show change =ince

'ﬁ Close 'i 26 Weeks
. i 52 vWeeks @ YD
. ) Highlight Top 5
Basic Materials — B
'i Gainers 'i Lozers

i Mo highlights

Health Care Financial

Find {name or ticker)

Capital Goods

Transport

Consumer_Cyclicals Technology l

Color gcheme
Telecom CONSUImer Staples

[+ ] redigreen
) hluesyellosn

Tree map viz (Schneidermann and Johnson '91)
of stock market [www.smartmoney.com]




117 Language as Structural Scaffold ColorCode, Wattenberg, 2005
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by gunmen \w\ere traffic police |
gunman been police officers |
assailants are being \u\ulice force killing
shooters had been Dlﬁfﬁ&\are no Tules are available for this phrase (red)
have been police have
has been a police
the police
this phrase was chosen by the phrase—based decoder (blue)
was
no tules are available for this phrase are
and it was chosen by the phrase—based decoder be
{purple)
by |




The Chinese Hiaasn

Sort: Prev | Mt oo P | Het | P | W SharParss [ Show dlgmerts
2| Sekict Tranckiion | Ede | Exanples | B-Bact Trandations
# this today, wmodarn, pras Kesults for plirase: 4% #
r A WEAL current, this, now T 4% MF % i
E IIF cand Securicy Affairs earlier this year
Twa | | R veaE Trorn Che Blegawali ...
s o o ago 3 ETHHM
Wa ST
E before, in front, a |[|4% & =
ago — & formay, pravioua, « .ecgngmy for the first three manths of
o P — Thiz Fear grew only ...
this .04
: hoth, twe, ouncs, =
| & fe 1 &S M6
month E ..ﬂ ey Laa year within the first & months . ...
L moosn, BORLh |
I S
i G Zrongmei —RRE~ In the Firgt aeeen
| i Guangdong wide, num=rcous, to meAths 47 this year , the griwth ...
Guangdong I province, 1.72
| Chaina sast
£ +F FE K g
2liminate glamally by che eng of the
year Che dizease chat ...
naw —— | & high, tall 1.3%
L
: R ] i‘i—
high naw, newly AHEE AEE $3 A BE &8 T
. WA
= _ Skatkar Sharif replaced his elder brother |
I +amhne ey, skill former Fr-zrni.::-r Havmz 5!1.=ri.f -1 .|:h-:-
g 4t : leader of Fakistan Muslim League in July
tECh = _*'_ tlii:hl'llquii_. e Tenar E tud
- | skill 4] i

toe raproduca; to prw
| k|

“Chinese Room” MT viz (Albrecht et al. 09)




Bubble Graphs MT viz (Collins et al. '09)



Interactive Visualization for
Computational Linguistics

ESSLII 2009

Information Visualization Basics




Perception
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Pre-attentive processing
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Pre-attentive processing
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Visualization Design

Graphical Excellence
A

o Principles of graphical excellence

o Complex ideas presented with clarity, precision,
honesty, and efficiency.

o Gives viewer the greatest number of ideas in the
shortest time, with the least ink in the smallest space.

o Graphical excellence often found in simplicity of
design and complexity of data.
o multivariate data, simple design

Tufte, 2001




Graphical Excellence
]

o Fundamental graphic designs include:

o Data maps: these involve placement of additional
information spatially situated on a spatially explicit
diagram.

o Time series: these involve plotting some data as it
changes across time.

o Space-time narrative: plotting changes across both
space and time.

o Relational graphics: designed to show the relationship
between two or more data aspects.

Graphical Excellence
s

o Start with B TR T S T S i a ca
reasonable data N oo B
—.01z}- d \ | 3
A New York stock New York Stk Prices 4 \ 600
. = —.010— //"s.\__._ o
prices N A s ~——s \\ leso
o E B Solar Radiation :;"’8
. Solar radiation = —oos- C e
. 2 e —{as0
inverted, £ ooal- ~ e
. 3 e — v\ a0 E
c. Londonstock prices =%~ Loroh gt o \ e
3 350

Normal |~

+.002( \
o Forall months 1929 AN T T TN TN ST O S M

Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dac.

SoLAR RADIATION AND STOCK PRICES




Data Maps

]
o Age-adjusted death rates by cancer type for USA

o (each some 21,000 numbers)

o Includes overall pattern and county by county detail

- High death rates in north east and around great lakes
- Low rates in band down middle

- Higher rates for men than women in south

- Hotspots; in Minnesota, lowa, Nebraska, along the
Missouri River

o Atlas of Cancer Mortality in the U.S., 1950-94 (Book)
o http://lwww3.cancer.gov/atlasplus/index.html

In highest decile,
statistically significant

Significantly high, but
not in highest decile

In highest decile, but not
statistically significant

Not significantly different
from U.S. as a whole

Significantly lower than T T

U.S. as 2 whole |

All types of cancer, white males;

age-adjusted zate by councy, 2950 1969




Data Maps

o 1%tdata maps
o Edmond Halley's 1686 map shows trade winds and monsoons

'[‘CA{\.
!

Norman J. W. Thrower, “Edmond Halley as a thematic Geo-
Cartographer,” Annals of the association of American Geographers,
59 (Dec. 1969), p 652-676 (Tufte, 1883, p.23)

Data Map

o 1686

o Detail of trade

winds map shows
encoding — “the
sharp end of each
little stroke
pointing out ...
from whence the
wind continually
comes

Edmond Halley, “An Historical Account
of the Trade Winds, and Monsoons,
Observablein the Seas Betweenand
Near the Tropicks; With an Attempt to
Assign the Phisical Cause of Said
Winds,” Philosophical Transactions, 183
(1686), p. 153-168 (Tufte, 1883, p.23)
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ANERIQUE

ALLENAGET
X¥oRrD

ANMBERIQUE
e

sUD
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L

E. Tufte "Visual Display of Quantitative Information” p 25,

E.J. Marey, “La Methode Graphique,”
(Paris 1885), p.20. This method is
attributed to the french engineer, Irby
(Tufte, 1883, p.31)

Time Series
o E.J. Marey. 1885. Train schedules from Paris to Lyon
o Stations space!‘ accor!ing to Histances, time !rom e! to rig!t

|
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E.J. Marey, “La Methode Graphique,”
(Paris 1885), p.20. This method is
attributed to the french engineer, Irby
(Tufte, 1883, p.31)

Time Series
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Time Series
I

E.J. Marey, "Movement,” (London 1895), p.6t
and 61. (Tufte, 1883, p.35-36)
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Los Angeles Times, July 22, 1979; based on work
of G. McRae, California Institute of technology.
(Tufte, 1983, p.42)

Space-time story
|

—————— T EnTuRA ac BOUNDARY OF S.CA.
COUNTY . 105 ANGELES ' TSAN BERNARDING
SANTA rgamm\ 3 COUNTY S
COUNTY S =? A AIVERSIDE
COUNTY; COUNTY

Midnight | o
NITROGEN OXIDES to3am.
= Eﬁwzli‘ ok

CARBON MONOXIDE 41
e y

REACTIVE
HYDROCARBONS

L. H. Newman, Man and Insects (London 1965),
p-104-105. (Tufte, 1983, p.43)

Space-time story

January February March April May June July August ;Septambsr October | November ! December




Commercialand Political Atlas, William
Playfair, British scientist, 1786

Relational Graphics

CHART Represensing e EXTENT, POPULATION 8 REVENUES, e PRINCTPAL NATIONS 0 EUROPE, atter tie SFL0N of POLAN D L TREATY of LUNEVILLE.. raa?
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Circles represent area of country, left line: population in millions, right line: taxes in millions
(vertical scale). Positive or negative slope is significant but not slope magnitude is not.

C.Y.Ho,R. W.Powell, and P. E. Liley,
Thermal Conductivity of the Elements: A

Relational Graphics Ao s ik casten

1, Journal of Physical and Chemical
= !e a!lons!m ‘ | : 5

Reference Data, 3 (1974), 1-244.
between

temperature |
and thermal ol il
conductivity |

of copper

o Gathers data
from several 3
laboratories

THERMAL CONDUCTIVITY OF
COPPER

o Makesa
clearer and
stronger point
by the
collection

o Connected
points are
from one
publication

o Different
answers
result from !
different :
impurities i
levels

THERMAL CONDUCTIVITY, W om™ K™

TEMPERATURE, K




Relational Graphics

H. L. Mirtchell, The Growth and Nutrition
of White Pine Seedlings in Cultures with
Varying Nitrogen, Phosphorus, Potassium
and Calcium, The Black Rock Forest
Bulletin No. 9 (Comnwall-on-the-
Hudson, New York, 1939), p. 70.

Graphical Excellence - Summary

o Designed for the presentation of interesting data — matter of
substance, of statistics, and of design.

o Graphical excellence consists of complex ideas communicated with
clarity, precision and efficiency.

o Graphical excellence is that which gives to the viewer the greatest
number of ideas in the shortest time with the least ink in the smallest
space.

o >ideas
o <time
o <ink

O <space

Graphical excellence is nearly always multivariate.
o Andis all about truth and integrity.




Graphical integrity
]
- Graphics can be a powerful communication tool
- Lies and falsehoods are possible

- Much focus on this ‘*how to lie with maps’ or
‘statistics’

Examples of misleading graphics

|| OPERATING
REVENUES

exPLOrRATION & [N
DEVELOPMENT
EXPENDITURES

1970 | 1971 | 1972 | 1973 | 1974 01 | 1978 /
Where is the bottom line? What is happening in 1970?

Day Mines, Inc. 1974 Annual Report, p1 (Tufte, 1983, p54)




To Travel Agents

Inmilsans of dollars

Commission Payments [+1%]

Misleading graphics _

What is the first impression of the airlines relative
success in 1978?

Order of numbers?

Magnitude of numbers? Impression?

]

-
EASTEAN

Pittsburgh Civic Commission, Report on Expenditures of the Department of Charities (Pittsburgh, 1911), p.7 (Tufte, 1983, p54)

Comparative Annual Cost per Capita for care of Insane in
Pittsburgh City Homes and Pennsylvania State Hospitals.

$213

$147 $172

Achieving graphical integrity
N

o A graphic does not distort if the visual representation is
consistent with the numerical representation.
- Isthe magnitude of ‘visual representations’ as physically measured
on the graphic?
«  Orthe perceived magnitude?
o Conduct a study of visual perception of the graphics.
« Circles— perceived area grows more slowly than measured area -
reported perceived area = (actual area)*X, where x = 0.84/-0.3
o Lines-

-
™~
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e
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< —




Achieving graphical integrity
|

I think I see that area B
is 3.14 times bigger than
area A. Is that correct?

s

[} .............

—

Lie Factors
I

. Graphic physical measurements = equal data
quantities

. Label

O Lie Factor = size of effect shown in graphic

size of effect in data

o Lie factor of 1 —is desirable
o lie factors > 1.05 or < 0.95 go beyond plotting errors




Extreme example

]
Fuel economy standards for automobiles

18 miles/gallon in 1978 to 27.5 miles/gallon in 1985

This line, representing 18 miles per Increase Of 53% = (275 - 180)/(180) X100
gallon in 1978, is 0.6 inches long.
O
197 18,0
a0/ 20 Fuel Economy Standards for Autos
8’,’ 22 Set by Congress and supplemented by the Transportation

‘82 £ 24 Department. In miles per gallon.

83 / ‘ \ 26

ol T

This line, representing 27.5 miles per

gallon in 1985, is 5.3 inches long.

Extreme example
T | ——

o Graphicincrease o
0 783% =(5.3-0.6)/(0.6) X 100
0 Lie Factor =783/53 = 14.8

o Additional confounding factors
Usually the future is in front of us
Dates remain same size and fuel factors increase

Includes perspective distortion — how to read
change in perspective




Data Set 2
I

((S (S-TPC-2 (NP-SBJ (NP The asbestos fiber)
t)NP crocidolite)

EADJP-PRD unusually resilient)
SBAR-TMP onc
(S (NP-SBJ it)

(VP enters
(NP the lungs))))

(VPis

(PP with
(S5-NOM (NP-SBJ (NP even .
brief exposures)
(PP to .
. (NPit)))
(VP causing
(NP NPs m toms)
(SEAR (W ¥ hat
(S (N S%d *T*-1)
EADVPP%MP (NP fjecad
aten))))

SNP-SBA researchers)

sai
(SBAR o
(S *T*-2)))

(s ZNP-SBJ (NP Lorillard Inc.)
(NP (NP the unit)

T
o

of
(NP (ADJP New York based)
Loews Corp.))

(NP its Micronite cigarette filters))
(NP 1956))))

Data Set 2
[

((S (S-TPC-2 (NP-SBJ (NP The asbestos fiber)
(NP crocidolite)

(vPis ' .
gADJP PRD unusually resilient)

(S(NP-SBJit)
(VP enters
(NPthe lungs))))
(PP |th
(S-NOM (NP-SBJ (NP even .
brief exposures)
(PP to i
) (NPit)))
(VP causl(n'\?P NP " )
symptoms
é YNI—FN P-1that)
(S( P SBJ*T*-1)
[\ showPRT
gADVBP‘?'MP (NP decades)
ater)))))))))
NP-SB] researchers)
VP sai
(SBARo
(S *T*-Z)))

http://www.cs.toronto.edu/~gpenn/esslli09
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