MAT 259 Visualizing Information

Organization of 2D Space

MAT 259 Visualizing Information

Linear Frequency is Mapped in 2D Space

= Linear frequency time series, bar charts,
histograms, etc. feature 2possible more sets
of information

= Most data have multi-dimensional and multi-
variate metadata that can be effectively
charted

» Linear frequency may not fully describe
multivariate data but....




MAT 259 Visualizing Information

All checkouts of "Catcher in the Rye,” Anis Haron

MAT 259 Visualizing Information

Click for Interactive Version
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M\
3 . — NS - ~
¥ i [V \\\J", R = b i \/\/\/v.\f TN
v
% //\'\‘-\7 \/\‘/\'\, -
& SR .V
e s -~/
\
& n \'.
(\-.»e" P J V= ) f \\/\ / ,\/f '\'A‘u"\‘,--\
& ~ -/ \
PRSP N an Vo e Vo O NN T N,
AV,
WO /\,r \A 5
o' , AN A A A NS~
: A v T T

g A N G,
/ —\/’\ ’_.\/‘A\ L~ ,v,/\/\f\/*—"\//\‘\/ £
» | TN




MAT 259 Visualizing Information

Hot Topics 2005 - 2010
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MAT 259 Visualizing Information

Arc Diagram: Bible Studies
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MAT 259 Visualizing Information

Histogram-like map with boxplot
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MAT 259 Visualizing Information

Boxplot: Five Number Summary
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MAT 259 Visualizing Information

SPL has Multi-dimensional Data

ItemNumber: 1531202 // Unique to each specific item
BibNumber: 2180049 // Unique to each bib record
Ckodate: 2005-04-20
Ckotime: 16:55:00
Ckidate: 2005-05-06
Ckitime: 18:21:00
Collcode: nanf // where its located, what it is, etc.
ltemtype: acbk
Barcode: 0010045801205 // Like ltemNumber
Title:

Untangling my chopsticks, a culinary sojourn in Kyoto
CallNumber: 641.5952 R358U 2003
DeweyClass: 641.5952

Keywords: Cookery Japanese, Japanese tea

ceremony, Kyoto Japan Social life and
customs, Food habits Japan Kyoto

MAT 259 Visualizing Information

SPL Total CD Checkin on January 16 2008 (Total # checkin vs. Hour)
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MAT 259 Visualizing Information
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Analysis of check-out items in 2007, Yung-Ting Chuang

Library Loans by Media Modernity




MAT 259 Visualizing Information

Parallel Coordinates: Multi-dimensional Data
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MAT 259 Visualizing Information

Parallel Coordinates: Multi-dimensional Data




MAT 259 Visualizing Information

Scatter Plots

= A diagram using Cartesian coordinates to
display values for two variables for a set of
data

» The data is displayed as a collection of
points, each having the value of one variable
determining the position on the horizontal
axis and the value of the other variable
determining the position on the vertical axis

= Easy to identify outliers

MAT 259 Visualizing Information

Scatterplot: Summary of a set of bivariate data

= Potential association between two variables
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MAT 259 Visualizing Information

Scatterplot: Summary of a set of bivariate data

= Clustering to show change over time
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MAT 259 Visualizing Information

Combine Scatterplot with 2D matrix
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MAT 259 Visualizing Information

2S Spatial Maps

MAT 259 Visualizing Information

NY Times Sector Snapshot

© PEHIND | AHEAD # OF SAP 500 OVER THE PAST WEEK
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MAT 259 Visualizing Information

Burglaries per
100,000 population
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MAT 259 Visualizing Information
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2S Spatial Maps
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Winter 2006

[741]
rink v drawing + drawings

George Legrady
MAT 259 Visualizing Information
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MAT 259 Visualizing Information

Longer than average vs Shorter than average
Seattle Public Library
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MAT 259 Visualizing Information

000 GEN 100 PHI 200 REL 300 SOC 400 LNG 500 SCI 600 TEC 700 ART 800 LIT 900 HIS NA

DEWEY NUMBERS,
FIRST LETTERS &
TRANSACTIONS

2007
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Number of transactions:
778

Title begins with:

E

Dewey Number Range:
74010749
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*Considers alltities Source: Seattle Public Library Design: Sandeep Bhat, MAT259, Winter 2011
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MAT 259 Visualizing Information

Mosaic Plots

= A Graphical Display that visualizes the
relationship among two or more categorical
variables

= Categorical: No intrinsic ordering (ltemtypes)
* Ordinal: Clear ordering: CollCode

= Interval: Ordinal variable equally spaced
(Dewey)
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Fig. 5.13. Mosaic Plots of all possibilities of "How you Heard about the Survey?”
Gray-shading has been used to mark cell sizes. Empty cells are combined where
possible and tagged by a circle. 112 of the possible 512 combinations are empty.
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MAT 259 Visualizing Information

Dimensional Mosaic Plot: Spatially conveys 4
variables: xpos,ypos, height, width

County Tumout and Presidential Vote, 1992
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MAT 259 Visualizing Information

TreeMap: SmartMoney (Schneiderman/Wattenbergq)
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MAT 259 Visualizing Information

Kohonen Self-Organizing Map Algorithm

Drescripeive wonds:
hawaiiam, bill, inch, family, have

Each node s Melmp comsisting of 7 x |1 map units or nodes
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MAT 259 Visualizing Information

Visualizing knowledge domain spatially using

Kohonen (Skupin)
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MAT 259 Visualizing Information

InfoGraph: 50 loneliests islands
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MAT 259 Visualizing Information
b Stk

Visual Network =5

MAT 259 Visualizing Information

Bertin: Semiology of Graphics
= Cartographer: published 1967

= Theoretical foundation for Information
Visualization

= Information Visualization: The
visualization of abstract data

» Semiology: the study of signs and how they
convey meaning

e b

Semioly
sl = What are the basic units by which meaning is

created in a visual system?
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MAT 259 Visualizing Information

Bertin: Reorderable Matrix

= Data are often presented in a table or chart
whose rows and columns are intrinsically
unordered, but which are arranged in an
order which conceals patterns, rather than
reveal them.

= Bio-infomatics use re-ordering to make
patterns more visible

MAT 259 Visualizing Information

Labeling Issues
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US Political History: Alphabetical
Z 04 CO CT DCDE FLGA HI TA 100 IL IN K2 KY LA MA MO ME MI N MO KZ WT NC NDKE NH MJ MR NY Y OH OF OR PA BT SC S0 TN TH UT a YT WA W winner

1

L AR &

&l T 4

92

1320 1320
1928 Taze
1336 1336
1344 1344
1952 195z
1360 1360
1368 1368
1976 1976
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1332 1332
20001 2000
ZUUS ZUUE




US Political History: Most recent results

I M WY WI WA OR WD PA DE CT MI ME IL NJ CA WT NH 1A MR OH WY FLCO NG YA TH WY AR LA MO K'Y TN AZ GA T T AL W3 SC AK OF 10 UT WY NE ES M winner
4

CHM HIR

19

1320
1928
1336
1344
1952
1360
1368
1976
1334
1332
20001
ZUUS

US Political History: 3 regions

winner

Morth South West
" M R M MY WIMD P4 DE CT MI ME IL MJ YT NH T4 OH THIFL NC ' U AR LA MO KY TN GA Th AL M3 SCIHI W OR CA NM MY CO AZ BT AK OK 1D UT W'Y NE K
1320
1928
1336
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1952
1360
1968
1976
1334
1932
2000
ZUUS

22



MAT 259 Visualizing Information

olitical History

US Presidential Election Results by State
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MAT 259 Visualizing Information

Bertin: Reorderable Matrix

US Presidential Elections by State
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Ascended from Vice President

@Other

W Bul Moose

mRepublican

OWhig

@National Republican

B Federalist

mDemocraticRepublican @ Dermocratic

WNon-Partisian

M - Election won without majority of electoral vote, or tied F - Election won without pluraity of popular vote

S - Election finalized by the Supreme Court

H - Election decided by the House of Representatives
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