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Data visualization and reporting
with Tableau

Class #4, March 7 2023

Silvie Cinkova cinkova@ufal.mff.cuni.cz

Data Analytics for Students of Social Studies and Humanities https://ufal.mff.cuni.cz/courses/npfl134


Předvádějící
Poznámky prezentace
Follow-up to spreadsheets. 
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Předvádějící
Poznámky prezentace
Google Looker Studio (Google Data studio): for free (like other Google apps). Only accepts google sheets and csv on input; basic visualization.
Programmable dashboards in big software libraries for Python and R, very powerful both in visualization and design. Hard to learn?
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Předvádějící
Poznámky prezentace
Tableau A business intelligence tool. For industrial companies, for top managers to impress each other, not necessarily data scientists.   
Very aesthetically pleasing, interactive, accepts data in many different tabular formats. But: license very expensive, implicit costs, lacking documentation, lock-in. When you want to calculate something on your spreadsheet directly in Tableau, you must learn Tableau’s specific “programming language”, which can also have a steep learning curve. Hence, the advantage over the “difficult” tools is not as great as it seems. 
Anyway, Tableau has a free plan. Let’s mess around with Tableau Public. 
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Předvádějící
Poznámky prezentace
Tableau sports a lively community of data enthusiasts who share their visualizations – vizzes. To the left: „Vizz of the day“ March 6, 2023 – a show-cased interactive poster by a community member. The poster consists of two columns – narrative text in the left and 5 plots in the right column. It is a snapshot of literacy and other demographic characteristics for countries in a chosen year, taken from publicly available data. 
Let’s have a look at one of the plots: plot type: scatter plot. Which variables are presented? average literacy male vs. female, country, continent, population size.   Try to sketch out the underlying table!
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Předvádějící
Poznámky prezentace
Getting back to the 
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Předvádějící
Poznámky prezentace
Interaktivity: user can filter the data e. g. according to continents. This is a very basic functionality that you also can achieve with Google Looker Studio. But let’s have a look at something very glossy – next slide. 


@ttps://public.tableau.com/app/profile/william.strouse/viz/Twenty-
TwoWhiteOrchids/Twenty-TwoWhiteOrchids

Twenty-Two
White Orchids

In July of 2021, I discovered twenty-two orchids with eerie pale
blossoms, like ragged phantoms they seemed to emerge overnight
hovering above the deep meadow grasses; but where did they come
from?!

Thanks to some amazing scientists, an old yard-stick, and Tableau
here is my data story about these wvery special orchids

Data, visualizations, and photos by Will Strouse
Artwork by Margarita Manish

Data Analytics for St


Předvádějící
Poznámky prezentace
A beautiful visual report by a farmer who spotted twenty-two unusual flowers on his ground and decided to find out which they are. The original scrolls from left to right. 


You will soon have access to your Tableau Public account using your Tableau login information. To learn more

Twenty-Two White Orchids by Will Strouse
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Předvádějící
Poznámky prezentace
Interactive map and a lot of text


D Twenty-Two White Orchids by Will Strouse

Invigorating instant gratification. Time to ask the experts.

L4 Wil Strouse -
Do tr Seai PR X WS-y
fantastic find! A rare native orchid called Platanthera
, the Easter Prarie Fringed Orchid found in our

Keaith McGilvray

Sn=i von Oettingen
Endangered Species Biologist, New England Field Office
US Fish & Wildlife Service



Předvádějící
Poznámky prezentace
Screenshot of a tweet and pop-up windows with e-mail messages from biologists.


Angust 8, 2021
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Předvádějící
Poznámky prezentace
Two snapshots of an animated timeline depicting how the plants grew and blossomed. 
Individual flowers on their position, in time.  Let’s try to find out how William did it. What did his input data possibly look like? Can you guess which type of plot is under the hoods?
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Předvádějící
Poznámky prezentace
The X and Y axes probably show the GPS coordinates of the flowers, or definitely some sort of coordinates showing their position on the ground lot. If it’s GPS, they should be distributed like this. And it is a scatter plot. Now it shows the individual flowers, at no specific time point, in no specific stage of growth. 
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Předvádějící
Poznámky prezentace
How do we map the GPS coordinates on the aesthetic scales? Longitude = X Axis, Latitude = Y Axis
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Předvádějící
Poznámky prezentace
We add color and shape for the different flower parts. We call color, shape, size, etc. aesthetic scales. It is good practice to map only one scale on a variable, but William wants them to shape a flower together, so we will stick to that as well. On Day 1, there are no blossoms, just the plants. 
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Předvádějící
Poznámky prezentace
Day 2: the plants grew bigger and some of them have tiny blossoms. The actual size of the parts is mapped on size as an aesthetic scale: the data points are bigger now. 
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Předvádějící
Poznámky prezentace
Day 3: plants and blossoms even bigger. 
Do we have to create one scatter plot for each day? 
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Předvádějící
Poznámky prezentace
No, they can be in the same plot. The bigger points overlap the smaller points so that we cannot see the previous days! 
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Data input and aesthetic
mapping in Tableau
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Předvádějící
Poznámky prezentace
Create a new vizz 
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Předvádějící
Poznámky prezentace
The basic visualization unit = sheet. A sheet accommodates one plot. You can combine several plots, text fields, images, embedded videos etc. in a dashboard. A series of dashboards in a presentations forms a data story. Let’s stick to our worksheet though. 
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Předvádějící
Poznámky prezentace
Canvas for your plot and X and Y axis and a menu of plot types including a table (a table is also considered a plot). The plot menu tells you which variables the individual plots are suitable for. 


Df& Tableau Public - Three_orchids

File Data Worksheet Dashboard Story  Analysis  Map  Format  Server Window  Help

E3 & 2 R v )
Data Analytics < | | Pages iii Columns
[:_n{*:fj three_crchids = Rows
: LY |5 - Filters h
Sheet 1

Tables

B date

Abc id

Marks
& lat
- s

Abc what part a% Shape hd

abe  Measure Names -

- e || & Drof

@ long Color| | Size | | Label field

3# size . o0 -

H  three orchids.csv (Count) oee Q i

Detail| Tooltip| |Shape
#  Measure lValues
W

8 Data Source Sheet1 [ H O

'


Předvádějící
Poznámky prezentace
Other aesthetic scales, with many more options in the roll-down menu. It partly offers straightforward scales such as color or shape, partly plot-specific geometric objects. 
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Předvádějící
Poznámky prezentace
A variable or their combination can also be mapped on a filter. That would be the date in our example, you see?
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Předvádějící
Poznámky prezentace
The columns of your table have grouped into “dimensions” and “measures”. Tableau also generates some “measures”. 
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Předvádějící
Poznámky prezentace
Experiment with placing the variables on the canvas. A dimension in rows. 
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Předvádějící
Poznámky prezentace
A dimension in columns. Just a layout difference. Let’s create a table with size values. Size is a numeric variable, a measure. Look what it instantly does. 
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Předvádějící
Poznámky prezentace
One way or another, id is mapped on one axis and size on text. This creates a table. Watch out for the numbers! Tableau has by default made the sum of all size values for each orchid! Numeric variables always undergo some computation. 
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Předvádějící
Poznámky prezentace
These numbers is the average of all size values in each orchid – no matter which day and which part (plant or blossom). This does not make much sense, does it? Let’s make a sensible table. 
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Předvádějící
Poznámky prezentace
Now it is average for each orchid and its part, but still over the three days. How about if we just want to display the entire table with the raw values?
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Předvádějící
Poznámky prezentace
Now you have the size values sliced by orchid id, part, AND day.
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Předvádějící
Poznámky prezentace
Don’t worry that Date comes by default as YEAR. Just pick Day in the drop-down menu. More options about date:


| 5 YEAR(date) -

-

L

SORBONNE +
UNIVERSITE

f.“* UNIVERSITY
f OF WARSAW
*

More

& Year 2015
Cluarter e
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Day 8
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“ear 2015
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PMonth May 2015
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b

*—

A

as Dimension (categorical):

e. g. all Sundays get added across
months and years

(“How much do you sell on
Sundays on average?”)

as Measure (continuous variable)
(“How much have you sold per
month in the past two years?”)

Mare

<V Exact Date D

Attribute

Measure

& [iscrete
Continuous

Even exact
dates can be
categorical
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Předvádějící
Poznámky prezentace
If we do not choose text but “Bar” in Marks, then the values will be expressed by bars instead of numbers.  And when we map day on color, then we have the values per orchid, part and day, and since each combination of orchid, part and day contains just one value, we do not have to care about the automatic calculation – it will not alter the number. The average, minimum, maximum, etc. from one value is still the original value.


0 PR N
- % ‘\‘\ b "-
74 CHARLES @ SORBONNE +5/¢ * UNIVERSITY

Data Analytics < | | Pages il Columns

Search LN EE - Filters Sh 1
Tables EEt
By date id what part Day of date
A orch01 blossom 1 0,000
@ lat Marks v 1,000
& long @ Text - 3 2,000
lant 1 1,000
Abc what part e P .
abc  Measure Narmes ‘ 5) EI 2 2,000
Color Size Text
H# size 3 4 000
L]
#  three orchids.csv (Count) DOT'| T':r: orch02 blossom 1 0,000
H#  Measure Values = =t p 2,000
AVG(size) 3 4,000
plant 1 2,000
Z 3,000
3 3,000
orch03 blossom 1 0,000
2 2,000
3 3,000
plant 1 3,000
2 4. 000
3 4 000
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Předvádějící
Poznámky prezentace
Another way of splitting the data is to map a variable on filter. When we want to browse the data day by day, we map the day on Filter.  
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Předvádějící
Poznámky prezentace
When you say that you want no map in the background
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Předvádějící
Poznámky prezentace
Second day. One more tweak: If we make the points little pies, the values for the parts are not going to overlap. (Tableau cannot resolve overplotting, would show either at random.)


Pages

Filters

DAY(date): 2

Marks
@ Pie -
% || & | O
Color Size Label
os0 || LJ | D

Detail |  Tooltip | Angle

M what part
18] AVG(size)

L]
oo

Rows lat

Il Columns QU

Sheet 1

|TEI+ le)

Ly

i

t |
Hi‘.'ﬂ' |
I Ia’-’-pshlrei
i

on
i___,,r‘n

e a kT e

2 2023 Mapbox © OpenStreetMap

R
q id:

lat:
long:

;ﬂ/( LR

orch03
44 4693
-69,9127

what part: blossom

Avg. size:

2,000

DAY(date)

2

AVG(size)

@ 3.000
O 4,000
O 5.000
() 6,000

what part

M blossom
M plant

45



\ CHARLES Q SORBONNI
L § UNIVERSITY UNIVERSITI

Create a dashboard with a text
column

Dashboard

Default

one

Layout

Device Preview

Size

min 420x560 - max 650x860 >

Sheets

[, orchids_growth_3day

[ WWOTRTTOW TwoWhiteOrchids/Twenty-Twol
Web Page v
Floating
Show dashboard title
a Source orchids_grofith_3day | B Dashboard 1 H 0
\/ UD[ECTS
8% Extension
] ] 00 Ask Data
https://public.tableau.com/app/profile | @ vawstory
/silvie.cinkova/viz/Three orchids/Da | o sos
H —_— 22 Workflow
shboard1?publish=yes o e

Floating

Show dashboard title

Tableau Fundamentals in Data Analytics f
Students of Humanities and Social Science
(NPFL134)

| Day of date
T—;_{r-l_\‘
Avg. size
/ 3.000
[ ralrsy 4,000
5,000
4 6.000
/‘-' " i\_h what part
) e j M blossom
I\ o plant
— |
\ |
s N
- | LY
[ 0
L
J’!I .
S Y
las
@ 262“3 '.-'I:l.pbo'f: © Dpe-nStreetMap
LG5 | uNIvER
B 3 | DEGLI S
e
This is a minimalist dashboard to show the students the \‘\/} DIMILA
fundamentals of Tableau. It explains some components of the
beautiful v
/public.t
TwoWhiteOrchids/Twenty-TwoWhiteOrchids _Leu+



facsimile file name

when written

DocType document type
André Mazon Language (mostly) written in language
naen
corresPo dence Author letter author
collection
metadata VIAF author’s ID in VIAF
Recipient letter recipient
Loc GPS where written
lon , lat place’s exact longitude and latitude

Mazon_gps.CSV  place_author_  temporary rank in places from where the author wrote
visited_rank

authors_uniqu how many places the author wrote from
e places

jittered lon, lat place’s longitude and latitude with added random noise to
prevent overplotting
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Předvádějící
Poznámky prezentace
Notice the generated Measure mazon_gps.csv(Count). This is the number of rows in the table. You can slice the number of rows by other variables. 
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Předvádějící
Poznámky prezentace
Notice the generated Measure mazon_gps.csv(Count). This is the number of rows in the table. You can slice the number of rows by other variables. 
To make this a barplot, map CNT(mazon_gps.csv) on “Bar” in the Marks menu instead of Text. 
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Předvádějící
Poznámky prezentace
Time as a discrete variable – you can only do it for years! Otherwise you get Januaries 1904-1967 etc
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Předvádějící
Poznámky prezentace
Time as a continuous variable – if you sort discrete years in the table like in the previous slide, you may overlook correspondence peaks that reach across year borders. When projecting continuous time as exact dates on gantt bars and color, you can easily spot the dark correspondence peaks as well as time periods with no incoming correspondence at all. 
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Předvádějící
Poznámky prezentace
Time as a continuous variable – if you sort discrete years in the table like in the previous slide, you may overlook correspondence peaks that reach across year borders. When projecting continuous time as exact dates on gantt bars and color, you can easily spot the dark correspondence peaks as well as time periods with no incoming correspondence at all. 
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Předvádějící
Poznámky prezentace
Use jittered GPS coordinates to alleviate overlap if you want each author to be represented by their individual point. You can as well decrease the opacity of the points (make them more transparent) by manipulating the Color option in the Marks pane. 
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Předvádějící
Poznámky prezentace
You can add a continuous date filter to be able to zoom in at time periods.  
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Předvádějící
Poznámky prezentace
Here you can find and download the Mazon visualizations from this presentation. 
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