2 Ax — g

Curvefit Rankings for 0.5% Sm; vl

lank  F-statistic
HECE e R e

2 7.8601110639

3 1osspess Prof. Dr. Javier Valdes

5 63801158367
615 8079706858

742891358

9  3.5546937052
10 3.0133372321
11 2.7408796673
12 2.6986270263
13 2.5801276758
14 2.5622800357

15 2.1798855221
o | I Lr

4 73357010958 - Javier.valdes@th-deg.de

3.5727023219'; |Al - Institut fir Angewandte Informatik

Institute for Applied Informatics

T y—mrrycrn W 2O Acndol)

=

v—aAfl ol

Technische Hochschule Deggendorf
Technologie Campus Freyung

Grafenauer Str. 22, D- 94078 Freyung,

Germany

Tel.: +49 8551 91764 40
Fax: +49 8551 91764 69

& +mfi+—g
(1 i 2

&, =20(0- €

Yo ALY ,-__9-)" = -
QS'" 1. N\o-b=:

I

. ¢
——9—") 3
kg

L

m -+ -



mailto:Javier.valdes@th-deg.de

Part 1: Introduction to data Visualization O

Our objectives
1. Learn the main reasons and applications

2. ldentify data visualization as a tool

3. Learn the basic concepts of visualization

4. Introduction to data visualization in R

5. Generation of scientific reports
In other words:
Learn to choose which graphics for which situations
How to generate high quality graphs
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I An extensive comparative study of cluster
validity indices

0. Arbelaitz et al. / Pattern Recognition 46 (2013) 243-256
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Fig. 2. Overall results for the experiment with synthetic datasets.

Arbelaitz, Olatz, et al. "An extensive comparative study of cluster validity indices." Pattern
Recognition 46.1 (2013): 243-256.



An extensive comparative study of cluster
validity indices

) oo | Iy _ MW 8dims
- 1 B 8 clusters ] ‘ ‘ -
o Usleliell ] — L ‘ ‘ ‘ l l Uelmlelielleiie el ﬂl LU L LI l ‘ ‘ UL I 1 I LU L L ‘ LN L]
S86BES 2202 52E 220, 0222952250 0
) FOBc0pPOmD SRalayaly) O=sF0 = £ 3
0 oD O Oa[0O g U?)\ 1G]

0. Arbelaitz et al. / Pattern Recognition 46 (2013) 243-256

50

O 2dims.

[0 2 clusters O 4dims.

O 4 clusters

60
40

30

Success rate (%)
40
|
Success rate (%)
20

20

10
1

_—

Sll

o
mIt") £
?HSa > 530

Sil

Sym33 —
DRNG

SDbw
DBRNG

gD41

gD51

DB G

gD31

Fig. 4. Results for synthetic datasets broken down by number of clusters.

Fig. 5. Results for synthetic datasets broken down by dimensionality.

Arbelaitz, Olatz, et al. "An extensive comparative study of cluster validity indices." Pattern
Recognition 46.1 (2013): 243-256.



Empirical determinants of renewabhle energy
deployment: A systematic literature review
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LEARNING R




OBTAINING R

— Comprehensive R Archive Network:

— Courses:

— Videos:

http://cran.r-project.org

https://www.datacamp.com/

R Tutorial
toR

- Introduction

Introductionto R
Programming | What is
R Programming -
Imarticus

Introduction to Data
Science with R - Data
Analysis Part 1


http://cran.r-project.org/
https://www.datacamp.com/

File Edit Yiew Misc Packages Windows Help
ESECIEEE

i= R Console

R wersion 2.5.0 (2007-04-23)
Copyright (C) 2007 The R Foundation for 3tatistical Computing
ISEN 3-500051-07-0

E iz free software and cowes with ABSCLUTELY NC WARRANTY.
YTou are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R iz & collasborative project with many contributors.

Type 'contributors()' for more information and
'citation()' on how to cite E or B packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'gif)' to guit R.
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Vorführender
Präsentationsnotizen
Do not be affraid of stats
Do not be afraid of coding languages




Vorführender
Präsentationsnotizen
Do not be affraid of stats
Do not be afraid of coding languages


VISUALIZING

SUPPLEMENT-DRUG
INTERACTIONS

reported in the scientific literature

Calcium Supplement

This chord diagram shows interactions reported in the scientific literature between a list of

Supplements are grouped quasi-functionally (e.g., minerals, vitamins, fatty acids) and shown as distinct
colors. Clicking on the name or outer band of any supplement or drug will link to the relevant Supp.Al
webpage with additional information about the agent and it's interactions.
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Number of COVID-19 tests per million of people
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https://towardsdatascience.com/stopping-covid-19-with-misleading-graphs-6812a61a57c9




Top 5 Counties with the Greatest Number of Confirmed COVID-19 Cases

The chart below represents the most impacted counties over the past 15 days and the number of cases over time. The table below
also represents the number of deaths and hospitalizations in each of those impacted counties.

County
B Cobb B DeKalb M Fulton B Gwinnett W Hall
150 ~
100 4
50
D b

28Apr2020 29Apr2020 30Apr2020 06May2020 02May2020 26Apr2020 08May2020
27Apr2020 01May2020 04May2020 05May2020 07May2020 03May2020 09May2020



Energy flow analysis in pulp and paper industry

E "'E‘I'g}l' unit: KLOE/M Industrial plant boundary
Facilities
Fossild Recycle energy Electricity sales Mighting
biomass fuel 162276 Tm.r EXy )
325181
l I ] Process energy systems
Central enerqgy Energy Energy conversion 83%621.9 Process energy use
generation utilities 107885.2 dishribution -Process heating 245777 TT58%.5
Energy supply =Steam plant 213148 S5245.6 -Process conding 2.7 -Digesters
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Hong, Gui-Bing, et al. "Energy flow analysis in pulp and paper industry." Energy 36.5 (2011): 3063-3068.




Energy flow analysis in pulp and paper industry

Losses in boller
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Fig. 3. Primary energy use distribution of Taiwanese pulp and paper industry Fig. 4. Onsite energy loss profile of Taiwanese pulp and paper industry.

Hong, Gui-Bing, et al. "Energy flow analysis in pulp and paper industry." Energy 36.5 (2011): 3063-3068.




RODDICK SERVE DIRECTION
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Ways Writers Use Misleading Graphs

What are the main errors that we can make when generating a
graph?

Discuss as a group which errors are most typical and list the
results on the Etherpad by degree of severity.

Time: 5 min




OMITTING THE BASELINE

In most cases, the baseline for a graph is 0. But writers can skew how data is perceived
by making the baseline a different number. This is known as a “truncated graph”.
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MANIPULATING THE Y-AXIS

Expanding or compressing the scale on a graph can make changes in
data seem more or less significant than they actually are.
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CHERRY PICKING DATA

Writers may only include certain data points on their graphs to reinforce
their narratives. This can create a false impression of the data.

[ | [ |
May 20 June 20 July'20 Aug'20




USING THE WRONG GRAPH

The type of graph you use should depend on the type of data you want to visualize.
Using the wrong type of graph can skew the data. Writers will sometimes use
the wrong type of graph on purpose.

38% 0%

64%



GOING AGAINST CONVENTIONS

Over time, we have developed standards for how data is visualized. Flipping those
conventions can make a graph confusing or misleading to readers.

Individuals per km
.
0 20 40 60



A Brief History of Data
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A Brief History of Data Visualization

Milestones: Time course of developments
Density
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Michael Friendly, 2008. A Brief History of Data Visualization, in: Handbook of Data Visualization, Springer



Pre-17th Century: Early Maps and Diagrams
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Figure 1.2. Planetary movements shown as cyclic inclinations over time, by an unknown astronomer,

appearing in a 10th-century appendix to commentaries by A.T. Macrobius on Cicero’s In Somnium

Sciponis. Source: Funkhouser (1936, p. 261)

Michael Friendly, 2008. A Brief History of Data Visualization, in: Handbook of Data Visualization, Springer


Vorführender
Präsentationsnotizen
The vertical axis represents the inclination of the planetary orbits; the horizontal axis shows time, divided into  intervals. 


Exercice

Divide into seven groups and read together the section on the
evolution of data visualization.

List the most important points as a table on the Etherpad
dedicated to your section.

Time: 25 min

Michael Friendly, 2008. A Brief History of Data Visualization, in: Handbook of Data Visualization, Springer



Exercice

Generate a Iossar%/ of all terms referring to data visualization
techniques. To do this

1. Start by selecting a list of terms that appear in your section.
2. look for those terms that are repeated in several sections.

3. Find definitions that satisfy the views of all the groups that identified
that term.

Time: 15 min

The objective is not to copy and paste definitions from the Internet, but to write the text in their own words. Be
creative!!l
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Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics

Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics

WHY STATISTICS?

. Statistics is defined as a branch of mathematics or science that

deals with the collection, analysis and interpretation of
numerical information.

. Statistics changes numbers into information...
. Statistics is the art and science of deciding:

1. What is the appropriate data to collect,
2. Deciding how to collect them efficiently

3. and then using them to give information (answer questions and make
decisions)

. Statistics is making decisions when there is uncertainty



Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics

Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics
Basic Statistics

An Introduction to Statistic Analysis and
Data visualization

Uses of dataviz in Stats

| do not understand the data!

How do | choose my dependent and explanatory variables?
What statistical tools should | use?

How can | compare different methods/models?

How do | show my results?
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WHY STATISTICS?

Procedure for the determination of the study design

Research design

Descriptive Explorative Inferential

Descriptive
‘In a descriptive study, the facts relevant to the topic of study are recorded and described as
accurately as possible, but no relationships between variables are examined."

Homburg & Krohmer 2009, S. 250
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WHY STATISTICS?

Procedure for the determination of the study design

Research design

Descriptive Explorative Inferential

Explorative

"An exploratory investigation serves to first understand and structure the (usually still relatively
unexplored) topic of investigation in detail. Relationships among the variables under consideration
may be explored, and the exploratory nature of the investigation is manifested in the fact that no
hypotheses about such relationships are formulated before the data analysis is conducted.”

Homburg & Krohmer 2009, S. 250
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Basic Statistics

WHY STATISTICS?

Procedure for the determination of the study design

Research design

Descriptive Explorative Inferential

Inferential

‘In the context of an explicative investigation, the focus is on causes of observed phenomena. Accordingly,
it is concerned with relationships between variables, but here they are considered on the basis of
hypotheses formulated in advance."

Homburg & Krohmer 2009, S. 250
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Basic Statistics Concepts

= Mean (average)

= Median

= Mode

= (Covariance

= \ariance

= Standard deviation

= 7-value

= Percentiles

= Probability distribution
= Sampling
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Scales - Overview

Nominal A=BundAzB
Ordinal A=BundAzB
A>B>C
Intervall A=BundA=zB
A>B>C
d=A+B
d=B-A
Gleichheit von
Intervallen
Rational A=BundA=zB
A>B>C
d=A+B
d=B-A
c=A*B
c=A/B

Equality of ratios

Classification /
codification of
qualitative
characteristics

-> Real numbers are
possible (code)

Ordered values / ranking
-> Real numbers are
possible

Scale with constant
distances and arbitrary
zero point

Scale with true zero
point

-> Exactly comparable
measuring ratios

Designation of
qualitative
characteristics, the
expression of which
is not subject to
ranking

Ranking of
gualitative
characteristics, the
expression of which
is subject to natural
ranking

Measurement of
quantitative
characteristics with
constant distances
and arbitrary zero
point

Measurement of
quantitative
characteristics with
natural zero point

Frequency
Density

Frequency
Density
Median
Quartiles
Percentile

Frequency
Density
Median
Quartiles
Percentile
Arithm. Mean

Frequency
Density
Median
Quartiles
Percentile
Arithm. Mean
Geom. Mean
Harmon. Mean

Median-
Deviation

Range

Interquartile
range

Additionally:

Standard
deviation

Variance

Additionally:

Coefficient of
variation

W

Sex

job

Name
Postal code

School marks
Efficiency levels
Sport

Day of the month
Q

Length
Area
Weight
Volume



Scales - Summary
Basic Statistics

Rasic Statist In addition to the evaluation and interpretation, the
as!c d !S !CS visualisation of the data must also be considered
Basic Statistics

BaSiC StatiStiCS Nominal Ordinal Intervall Rational
Basic Statistics T T
Basic Statistics

Visualization is the same!

Basic Statistics
Basic Statistics
Basic Statistics | -

Basic Statistics Information content and
Basic Statistics statement different!

Basic Statistics
Basic Statistics

A B C A<B<C 1T 15 2 o 1 15 2

https://de.wikipedia.org/wiki/Skalenniveau#/media/File:Skalenniveau.png 40
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Basic Statistics

Exercises

41
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Basic Statistics

Exercice T

Indicate the scale level for the following
examples!




Indicate the scale level for the following examples!

Sex

Social class

Income tax

Temperature in C
Wind speed m/s
Body weight
School grades
Exam points
Time

Eye colour

Duration of treatment at the
doctor

Preferences

43



Vorführender
Präsentationsnotizen
A ratio variable, has all the properties of an interval variable, and also has a clear definition of 0.0. When the variable equals 0.0, there is none of that variable


Indicate the scale level for the following examples!

Sex X

Social class X

Income tax X
Temperature in C X

Wind speed m/s X
Body weight

School grades X

Exam points X
Time X

Eye colour X

Duration of treatment at the X
doctor

Preferences X
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Exercice 2

Consider methods of empirical measurement
for the following variables or empirical

ohservations!




Consider methods of empirical measurement for the following variables or empirical
observations!

I e T e

Internet Speed

Cognitive stress
Precipitation
Volume

Sportiness
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Consider methods of empirical measurement for the following variables or empirical

ohservations!

Internet Speed
Cognitive stress

Precipitation
Volume

Sportiness

Measuring the Down- und Upload
rate

Survey
Brain activity measurement (EEG)

Measure (precipitation sensor)
Measure (microphone)

Competition
Measure (time)
Observation

Ratio scale

Ordinal- or Interval scale
Ratio scale

Ratio scale
Ratio scale

Ordinal scale
Ratio scale
Ordinal scale
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Types of Graphs in Excel
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“The longer you live in the past,
the less future you have to enjoy.”

— Robert Tew
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