DATA SCIENCE SUMMER SCHOOL @ UNI VIENNA TUTORIAL: TABLEAU

Prerequisites

- You have installed Tableau Desktop on your computer.
Available here: http://www.tableau.com/academic/students

- You have downloaded the data (athlete_events.csv)
available here: https://www.kaggle.com/heesoo037/120-years-of-olympic-history-
athletes-and-results or here
https://www.dropbox.com/s/6h5n8pcfwvcewdl/athlete events.csv?dI=0

Motivation

With Tableau you can quickly create visualizations of your data. Its ease of use makes it a valuable tool
for initial data exploration and it also allows you to create complex interactive visualizations (e.g. for
prototyping).

You can create dashboards consisting of multiple views on the data and options for interaction. Here are
some examples:
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Figure 1: https.//public.tableau.com/en-us/s/qallery/tceuropel8-tweets-analysis?qallery=votd
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1. Stage
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World Cup 2018: Match Dashboard

2. Stage Detail

A Final

3. Game
v 1. France vs. Croatia
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Own G Regains 0 10 20 30 40 50 60 70 80 90 100 Regains Mario Mandzukic FwW
Subs * = subbed on Shots (on Target) sar in bar s on targst Key Passes ass leading to a shot Touches Subs " = subbed on
A 54 Steven N'Zonzi Sub | | Ante Rebic VR — Andrej Kramaric  Sub [N 2 Marcelo Brozovie OMC (I 112 A 70 Andrej Kramaric Sub
A 72 Corentin Tolisso Sub Ivan Rakitic 8 = E Antgine Griezmann FW [N 2 Sime Vrsaljko or [N °° A 80 Marko Pjaca Sub
A B0  Nabil Fekir Sub | Domageivida  OC NN 2 hvan Ralitic vc I - Luka Modric vC I 52 Dominik Livakovic Sub
Adil Rami Sub Ivan Parisic (U [ Luka Modric =y K Ivan Rakitic mMC I 5 Duje Caleta-Car Sub
Alphonse Areola ul Poghba C == au 3 ] vja 2 G -
pl Sub Paul Pogba MC Tl 2 Paul Pogba wve [ 1 Dajan Lovren oc I 75 Filip Bradaric Sub
Benjamin Mendy Sub N
Passes (Accuracy %) Regains rackes + Interceptions TUIMOVErS Dispossessed + loose touch Josip Pivaric Sub
Dijibril Sidibe Sub
o i VT lini
——— Sup | | MerceloBrozovic  ouc I 9 (96%) | | Marcel Brozovic v NN © Ante Rebic v . © Lovre Kalinic Sub
Ousmane Dembeélé Sub | | LukaMedric vc [ 72 (90%) Paul Pogba ve [ Kylian Mbappéd vR I 7 Mateo Kovacic Sub
Presnel Kimpembe Sub Dejan Lovren oc [ 68 (85%) Sime Vrsaljko or I © Ofivier Giroud Fw I 7 Milan Badelj Sub
Steve Mandanda Sub | | Sime Vrsaljko or [ 62 (82%) Biaise Matuidi [ B Antoine Griezmann v [N © Tin Jedvaj Sub
Thomas Lemar Sub Ivan Rakitic mc [ 58 (83%) Mario Mandzukic  Fw [ ¢ Ivan Perisic v [ 4 Vedran Corluka Sub

Designed by Ravi MISTRY | Data: Who Scored

Figure 2: https://public.tableau.com/en-us/s/gallery/world-cup-match-dashboard?gallery=votd
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Once you turn 65 you qualify for Medicare health insurance. However,
Medicare doesn’t cover everything. Medigap plans are sold by private
companies to help pay for some of those extra costs. Depending on where you
live, it will cost you.
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Figure 3: http://public.tableau.com/profile/datalicious.pty.ltd#!/vizhome/MalteSpitzCallData/MalteSpitzcalldatadashboard
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Loading Data

File Data Server Help The first step to the visualization is to load the data. On the left side of
the screen in the section To a File choose Text File. This way you can
open the .csv file.

Connect

To a file
Excel

Text File
Access
Statistical File

Other Files

Tableau Server

Microsoft SQL Server

After you have selected the data file, you will see an initial table representation of your data. For the
data entries to appear, you might have to click Update Now.

&- athlete_events o

Extract o]
athlete_events csv

8| iE Sortfields Data source order v Show aliases Show hidden fields ~ 1.000 rows
# Abe noe e Abe Abe Abe Abe abe # Abe @ Abe Abe
o Name Sex Age Height Weight Team NOC Games Year Season Gty Sport Event Medal

1 ADijiang " 24 180 80 China CHN 1592 Summer 1992 Summer Barcelona Baskethall Baskethall Men's Bas.  NA

2 Alamusi M 22 170 60 China CHH 2012 Summer 2012 Summer Londan Judo JudoMen'sExtralig.  NA

3 GuanarMielsen Aaby M 24 NA A DEN 19205 1920 Antwerpen  Football Football Men's Football  NA

4 Edgar Lindenau Aabye M 4 HA A DEN 1800 Summer Paris Tug-Of War Tug-Of-War Men's Tug..  Gold

Christine Jacoba Aafti.. F 21 185 82 NED 1588 Winter Calgary Speed Skating Speed Skating Wome..  NA
5 Christine Jacoba Aafti..  F 21 185 82 NED Calgary Speed Skating Sp ing W NA
5 Christine Jacoba Aafti.. F 25 185 82 Netherlands NED 1992 Winter Albertvilla  Spead Skating Speed Skating Wome...  NA

To make sure our data is correct we need to check what encoding is used to load the data.
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athlete_events.csv

Click the little triangle next
to your data file in the large
white area and select Text
file properties.

v

® Field names are in first row

Generate field names automatically

Text File Properties...

Convert to Union...

Duplicate
Remove
T T % | Then select Comma as
separator, “ as text qualifier
Field separator: Comma and English (United States)
Text qualifier: " as locale. These settings
depend on the dataset you
Character set: UTF-8 havel!
Locale: English (United States) °
B i Sort fields | Data source order Check the datatype of each column. Sometimes a
NA in column results in a text column even though
* Abc Abc v # +#* . . . .
; column describes something like the weight.
D Name Sex Number (decimal) Weight .
: Number (whols) | Change the columns to the appropriate data
1 ADijiang M Date & Time 80
2 Alamusi M Dale 60 types
String
3 Gunnar Nielsen Aaby M Boolean . . .
Spending some time here saves time afterwards.
4 Edgar Lindenau Aabye M Default . . )
N _ You may also go back to this screen any time to fix
5 Christine Jacoba Aafti... F Geographic Role ¥ 82
5 Christine Jacoba Aafti. F 21 185 8z Somethlng'
5  Christine Jacoba Aafti... F 25 185 82
5 Christine Jacoba Aafti. F 25 185 82
5 Christine Jacoba Aafti.. F 27 185 8z
5 Christine Jacoba Aafti. F 27 185 82
6 Per Knut Aaland M 31 188 75
6 Per Knut Azland M 31 188 75
6  PerKnut Aaland M 31 188 75
6 Per Knut Azland M 31 188 75
6  PerKnut Aaland M 33 188 75

[ Data Source

After you have set the correct format, the table is
e 0 useable. Click Sheet 1 at the bottom of the window
to proceed to your worksheet.
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Basics

Dimensions & Measures

Data

Analytics

& athlete_events

Dimensions E 0

$
©

Abc
Abc

Abc
Abc
Abc
Abc
Abc
Abc
Abc

Abc

Age
City
Event
Games
Height
ID
Medal
Name
NOC
Season
Sex
Sport
Team
Weight
Year

Measure Names

Measures

Latitude (generated)
Longitude (generated)
Number of Records

Measure Values

In the leftmost panel you will see the columns of your table as either
dimensions or measures.

Dimensions are usually categorical datatypes. They can be used to
separate your data by discrete tags.

Measures are the quantitative data that you will encode in your
marks.

You can change the type by dragging a measure to dimension or the
other way. This is useful if the auto detection of Tableau isn’t working

properly.
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Building Charts

You can drag and drop both measures and dimensions to the central panel to create plots.

Data Analytics # | Pages

5 athlete_events

o
4

Dimensions
++  Age
@& City
Abc Event

Filters

Abc Games
##  Height
# D 1ol Auto

A Medal -

Marks

&

lar Size Label

ol (=)

Detail  Tooltip

Abc Name
abe NOC

Abc Season

Abc Sex

abe Sport
Abc Team
# Weight
# Year

Abe  Measure Names

Measures
Latitude (generated)

Longitude (generated),
Number of Record's

#4# 86

Measure Values

Looking at the chart, the number
of participants seems to fluctuate
in the last years. Any idea why?

iii Columns

Narnbar of Racords

Rows

12K

11K

10K

9K

8K

MNumber of Records

7K

=
=

Yesr

SUM(Number of Rec..

Let’s suppose we are
interested in the number of
athletes per year .

Simply drag the dimension
Year to the columns and the
measure Number of
Records to rows.

You will see that the records
are automatically summed
up and we see a bar chart of
the athletes per year.
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Encoding

We take now a closer look by using additional visual channels.

We can see now that
in the beginning only
summer games
where held. After
that both types
happened during the
same year and now

o N The Marks window shows all available channels in Tableau.
ArNkE
|]|]|] Automatic hd
H &
Color Size Label
-c-;n:- Q
Detail | | Tooltip
Let us drag and drop the Season field onto Color.
Filters Sheet l
Year
17K
Marks
16K
ol Autematic -
H4 &£ @ 15K
Color Size Label
o o 14K
Detail | Tooltip
CCEE»

MNumber of Records

-
=

w
=

[
=

K
8K
7%
6K
sK ||

0 oo 3N g

2000 —

2002
2004

2o0: [

ey |

zo10 [

2012

2014

201 |

the they are during
different years.

Season

. Summer
. jnter

Double clicking the
legend allows us to
change the colors.
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Edit Colors [Season]

X

You may select a predefined color from a palette or you double
@;‘:T e - click the color on the left side and select a custom color.

linter

Filter [Season] >

lDlElE]
DEE

General  Wildcard Condition  Top

Assign Palette

Reset e G

Enter search text
.

ummer
I Vinter

(®) Select from list (O) Custom value list () Use al

Dragging now Season onto the Filter area allows us
to remove the summer season from this view.

All Mone [ Exdude
£ Show Me
Summary
Field: [Season]
Selection: Selected 1of 2 values
u Wildcard: Al
Condition: Mone
Limit: None
— ™
= .I Reset Cancel Apply
CIE LB & B & _§ N B gy _g§ & B N N _§B_ &8 B § § |
HMs- ©8 5 Season
On the right upper side the Show Me window provides possible 1
visualization given the current used fields. Let us remove the -

Season filter and select the box-and-whisker plot. Which leads to
HH the plot on the right side and a different perspective on the
o®

dataset.

For box-and-whisker plots try

dimension or

MNumber of Records
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Next we create a new plot by selecting the New Worksheet button at the bottom of the window.

[C] Data Source | Sheet1 =

Now let’s try to visualize how many women had gold medals during all those years. One way is to filter
multiple times until we have what we want. Another option are calculated fields.

: Create one by right click into the dimension or metrics and select
| CrateColautedried. | 00 e Field...

reate Farameter...

Create Folder (use Group by Folder)

Let’s name it FemaleGold and use the formula from the picture below. The square brackets allow you to
target certain fields, like the Medal field.

FemaleGold x| *| Ass(ammery The triangle at the right of

S i D e = e T 1 T - Recaras oue aotuce vatae o this pop-up shows a list of all
o Example: ABS(-7) = 7 possible operations. Using
o this as row and Sport as
A column shows us the gold
e medals women won in

The calculation is vaid. - [ o< | cennc different sports.

Let us now sort the
x-axis by the :
number of gold R

medals. Click the

small sort symbol

directly on the y-

axis - 1

In addition, drag the '

created calculated ' | | I I

field onto Label in | I 1L |I JIL .. ol .II Il-l-- h
Marks to show the THEBIIH SSEIERE SIS HRRBIBHIBHIE
numbers. Finally, we PR ' SEAEFE R R F N L B L
can drag Season

onto color.

What are the top three sports for female athletes?
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Dashboard

Create a dashboard by selecting the create Dashboard button at the bottom.

Drag and drop the two sheets into the empty space so it looks like this:
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Let us now connect those two sheets though brushing and linking. Open Dashboard at the top and select
Actions.

Actions

x| Select Add Action and create a Filter.

Connect sheets to external web resources using URL actions, or to other sheets in the same workbook using Filter actions
and Highlight actions.

Name Run On Source Fields

Add Action > Edit... Remove

[] show actions for all sheets in this workbook

oK Cancel

Add Filter Action

We use both sheets as source as well as target. You Name:  [Fiter1

. . . Source Sheets
might say one sheet is used as a filter for all other _
h t | W | S l t | HH Dashboard 1 V| e
sheets as an example. We also use Select as
P . Sheet 1 s Hover
method and show all values after deselection. Sheet 2

[y Menu

[] run on single select only

g Target Sheets

| M Dashboard 1 v| Clearing the selection will:
—
Sheet 1
Sheet 2 (®) show all values

Target Filters

(O selected Fields ® Al Fields
[
Source Field Target Field Target Data Source
|
s
Add Filter... Edit... Remove
oK Cancel
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This allows us to analyze the data further. Shown below | selected the winter games from 2014 in the
upper chart and the lower chart shows only the female gold medals from this specific game.
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e Which year had most Basketball gold medals for female athletes?
e How many gold medals in athletics had the women in the games 1972?
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Let us have a look at the percentages of medals for different
countries. Create a new sheet and use Team as row,
FemaleGold as column and label.

Right click Team and click at Sort... There, select Descending
and Sort by Field as shown on the right side.

This shows us the total amount of female medals for each
team or country.

Sort [Team]
Sort order
() Accending
(®) Descending

Sort by

() Data source order

® Field

FemaleGold

Aggregation:

¥ | |Custom ~

30. Februar
A North American Team
Acipacti
Acturus
Afghanistan
Akatonbo
Alzin IV
Albania
Alcaid
Alcyon-6
Alcyon-7

Up

Down

Clear

ol

Apply

Let us now compare the relative amount of medals between
countries. Right click AGG(FemaleGold) and select Add Table
Calculation. Change the calculation type to Percent of Total use
Specific Dimensions with Team as dimension. Do the same for the
AGG(FemaleGold) for the label to see percent instead of the count.

Table Calculation X
% of Total FemaleGold

3 ation pe
Percent of Total M

Compute Using

Table (across)

Table (down)

Table

Cell

Specific Dimensions

Sortorder Specific Dimensions M

Show calculation assistance

Finally drag Season onto color and add the sheet to the dashboard.
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Sheet 3

Team =
Sweden
Unified Team
Cuba
West Germany
Spain
Brazil

Ukraine

Czechoslovakia
Switzerland
Poland
‘Yugoslavia

Zimbabwe

Austria -

0% 5%

10% 15% 20% 25%

% of Total FemaleGold

This allows us now to look at the performance of certain countries. Here we see that Austria had only
female gold medals in the winter seasons (shown by the color) and most of the medals are won in Alpine
Skiing. Play around and look for your own country and compare it to your neighbors.

Create new sheets and try to answer questions like:

e  Which age and weight combination results in the most medals in judo?

e Isage and medal somehow correlated (for specific sports or generally)?
o We saw the female gold medals, can you extend it to analyze gold, silver and bronze medals?
o Show it for male and female athletes
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