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EDA Why did Exploratory Data Analysis emerge?
A historical view on Statistics

descriptive computational
graphical power
large samples

tables > graphs . EDA
Tukey
Graunt
Playfair
Arbuthnot / K. Pearson

\_/Gauss
5 Wald
ayes Fisher /

Neyman

small samples E. Pearson

mathematical
optimal mathematical insight
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EDA What is Exploratory Data Analysis about?
Looking into Tukey’s 1977 book

« SCRATCHING DOWN NUMBERS (stem-and-leaf)

« SCHEMATIC SUMMARIES (pictures and numbers)

e EASY RE-EXPRESSION

« EFFECTIVE COMPARISON (including well-chosen expression)

« SHAPES OF DISTRIBUTION
« MATHEMATICAL DISTRIBUTIONS
e POSTSCRIPT

A Our relationship to the computer
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EDA EDA thinking and EDA workflow
About Hypothesis and Iteration

Data

Classical
Hypothesis -
Exploratory
Data b
Revealed

Structure

\

Statistical

> Conclusions

Models

Residual
Information

Explorative
techniques

> Statistical

Models

i Residual

Information

.
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Technologies for Data Exploration

A GIS View
Statistics Cartography Data(base) Management
1. Data Input ®
2. Data Manipulation ® Q
3. Data Management ®
4. Query and Analysis ® Q

5. Visualization ® O
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Interactive Techniques Selection and Linked Highlighting

r 000 Map(Midwest)

['}E aged 60+ below poverty level 'T] ™ Boundary [ o - PCiMidwest)

% 25+ with any college degree % with poverty status % aged 0=17 belovwpoyedt§ devik low poverty level
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I\

state: WI
% below poverty level: 48.6910995 |

fth high 28koad i Wiophar-professional degree / % below poverty level % aged 18-59 below poverty level ’

S Selection
Highlighting
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Interactive Techniques Reordering

" O O Families '95(Region) 2 " O O Families '95(Region) 2
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Interactive Technigues Re-Expression

e Zooming (Example: Scatterplots)

) 6 O scatterplotix: AmountDM y: ScDM)

489620| °
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 Logical Zooming: Display and Aggregation change

(9 O © Scatterplotix: Amount

() O O scatterplot(x: AmountDM y: ScDM)

~HE8 1000

481227 = S
[ |
I-

L |
u i
= r -

L

o il |

=180

=1.5802226E7

48377

AmountDM:

SeDM: [-5, 5

Count: 66!t
. —

~

* Applicable to almost all visualizations

* Implementation is hard!

[ "O O O Scatterplot(x: AmountDM y: ScDM)

4 .

»

4
Case #3 »
Case #4 g
Case #5 4
Case #6 »
Case #7 4
Case #8 »
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Case #10 »
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AmountDM: 2798800
S5cDM: 325.0
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Interactive Techniques Re-Expression

e Transformation

‘0860 "® © O Polygon : total population
weight is: total population
Epreview
- 1
_—E 10 + a=0.5, b=4
— 08 1
0
411701 |s105067 & a=0.75, bmo.25
7 06 1
3= |1 ’ —— :DES: — :A a=0.5, b=0.25
Y 04
b= |0.25 poz o0, ¢ 0 w0
r""l_""nl T T T LI
£ Reset ) "1
rlﬂ‘u’El’E Cnlnr" f Cancel N @ weight iz: tatal populatian y 00 L
& "'-: : L T A A v
0,0 0,2 04 06 038 1,0

e The formula

- (E)b forez <a
flx) = . b ~ forae [0,1]and b = 0
l—(1—a)-(==£) forz>a

| —a
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Interactive Techniques Interrogations/Queries

e | evel of Queries
— overview of coordinates (object independent)
— (coordinate-) values of object that is queried
— values of any variable of object that is queried

— arbitrary values related to the queried object

» Closeness of Queries
— contiguous queries:
Information is displayed at query position
— distant queries:

Information is displayed in a separate info window
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Interactive Techniques Interrogations/Queries

e Continuous (Mondrian) e Distant (cdv)

‘2600 Map(Leicester) Win... (B 1: Base Map.

1 104 (Win
w Leicestershire - SAS Sample: Total Males

| Total Male ‘v ¥ Boundary

V2=1314
W3=1372
V4=960

“",‘T ; e
I Zoom Selectl 7 | All | Mone |

wil: |2 Total Males

w2: |3 Total Females
w3 |4 Total Households

1-2 | 1-3 | 2-3 ” Scales

Total Male 1314.0
Total Female :'1372.0
d Total Households : 960.0

1: Area (km) 3
2: Total Males

3: Total Females

4: Total Households ;I

Value Base Map Selected

R | G | B | BaseMap | Selected

[T RGE  Sizes | RGE Legend

y Colours Calculate | Mames
2
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Development Environment “one size fits all?”

low

interaction

high Map use fll
—_—
private public I
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Conclusions

 EDA is an iterative and adaptive process

* Interactive Statistical Graphics is the most powerful tool for EDA
* Interactive Statistical Graphics generalizes easily to GIS apps
 Direct Manipulation Interfaces are as important as expensive

* No single system can offer all functionality in an analysis

e« Some Systems are around, but there is room for improvement

e Thanks for you attention!
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