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Notice

! Author 

" João Moura Pires (jmp@fct.unl.pt)  

" Fernando Birra (fpb@fct.unl.pt) 

! This material can be freely used for personal or academic purposes without 

any previous authorization from the authors, provided that this notice is 

maintained/kept. 

! For commercial purposes the use of any part of this material requires the 

previous authorization from the authors.
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Some practical Information

! You are 76 students  

" 24 teams with 3 students and 1 team with 4 students 

" Or  

" 24 teams with 3 students and 2 teams with  2 students  

! All the students of a team should be placed in the same lab shift 
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ID Time Actual

P1 Fri - 18 29

P2 Fri - 14 26

P3 Thu - 11 21
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Table of Contents

! Cars Dataset (Examples)
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Interactive Data Visualization

Hands On: Cars Dataset
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Hands On: Cars Dataset

! Steps: 

" Get familiar with the cars dataset 

" Download the 2004 Cars and Trucks Data Set  dataset 

" Use tableau to connect live to the excel file
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http://www.idvbook.com/teaching-aid/teaching-aid/data-sets/2004-cars-and-trucks-data/
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Metadata

! Associated Metadata 
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+ Extended variable names and their meaning 

+ Used units  

+ Special values  

+ How to denote missing values
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Hands On: Cars Dataset

! Steps: 

" Data organization: 

−  if the data type is appropriate - Fix data types! 

− Dimension or Measure? For each variable decide wether it should be considered a 

dimension or a measure. 

− Some variables that could facilitate our analysis are missing and are dispersed or 

included in other variables - Create additional variables! 

− Some Dimensions are appropriate to create hierarchies. For instance 

(Brand,Model), just like Year/Quarter/Month for Date dimensions.
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Interactive Data Visualization

Data Organisation
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Fix Data Types
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Fix Data Types
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Fix Data Types
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Dimension or Measure?
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Dimension or Measure?
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Create Additional Variables
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Name of the computed field

Code that computes the field’s value
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Create Additional Variables

16

Class has been automatically placed into 
Dimensions as tableau guessed that it was a 
categorical/discrete variable.
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Create Additional Variables

17

Our Class field is 
calculated using a formula

Tableau shows the existing 
values for the variable in 
the dataset
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Create Additional Variables
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Brand is also a computed field that results from splitting 
the “Vehicle Name” using the space character as a 
separator and keeping the first part. For “Model” use the 
same formula but keeping the second part instead.
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Create Additional Variables
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Brand has also been 
automatically placed into 
Dimensions as tableau 
guessed that it was a 
categorical/discrete variable.



Lab 02 - Introduction to Tableau - 

Create Additional Variables

20

For “Model” use the same formula as for the “Brand” but 
keeping the second part instead.
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Create Additional Variables

21

A rotary engine is a type of combustion engine that does not use pistons 
inside cylinder chambers. It has been used by Mazda in some of their 
cars until 2012 (see https://en.wikipedia.org/wiki/Mazda_Wankel_engine)

https://youtu.be/josJhz8VS8A

https://en.wikipedia.org/wiki/Mazda_Wankel_engine
https://youtu.be/josJhz8VS8A
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Create Additional Variables
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FWD - Front wheel drive 
AWD - All wheel drive 
RWD - Rear wheel drive

 

https://youtu.be/josJhz8VS8A
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Create Hierarchies
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Create Hierarchies
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Create Hierarchies
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Create Hierarchies
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Hands On: Cars Dataset

! Steps: 

" Explore the Data: 

− How are the variables distributed? Show the distribution of each variable! 

− Show the joint distribution of variables 

− Show your distribution broken down by another dimension
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Interactive Data Visualization

Explore the Data
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Interactive Data Visualization

Explore the Data: Single Variable
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! Make a bar chart of each discrete variable counting the occurrences
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Absolute values Relative values
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! A bar chart can be an alternative for a relative distribution
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! A bar chart can be an alternative for a relative distribution
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These charts weren’t 
meant to be shown 
together because…
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! A bar chart can be an alternative for a relative distribution
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Same 
blue?!

Different colors = 
Different things?
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! Make a bar chart of each discrete variable counting the occurrences
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Additional examples
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! Make a bar chart of each discrete variable counting the occurrences
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Additional examples

Broken by…
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! Make a bar chart of each discrete variable counting the occurrences
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Additional examples

Broken by… Missing headers…
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! Sorting them will help with direct comparisons…
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! Sort Ascending or Sort Descending? 

! Focus in Bottom N or Top N?
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Distribution of a (categorical) variable

! Compute the distribution of each variable 

! Vertical or Horizontal layouts?
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Distribution of a (continuous) variable

! Compute the distribution of each variable 

! Make an histogram of each continuous variable by creating bins (intervals)
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Engine Size
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Distribution of a (continuous) variable

! Compute the distribution of each variable 

! Make an histogram of each continuous variable by creating bins (intervals)
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Engine Size

In Histograms, bins are a 
new dimension variable
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Distribution of a (continuous) variable

! Compute the distribution of each variable 

! Make an histogram of each continuous variable by creating bins (intervals)
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Engine Size The size of the bins sometimes needs 
to be adjusted to be meaningful.
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Distribution of a (continuous) variable
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Distribution of a (continuous) variable

! Compute the distribution of each variable 

! Make an histogram of each continuous variable by creating bins (intervals)
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Dealer Cost
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Distribution of a (continuous) variable

! Compute the distribution of each variable 

! Make an histogram of each continuous variable by creating bins (intervals)
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Dealer Cost

Some samples may be classified as outliers 
and we can exclude them one by one
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Distribution of a (continuous) variable

! Compute the distribution of each variable 

! Make an histogram of each continuous variable by creating bins (intervals)
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Dealer CostDealer Cost (clipped)
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Distribution of a (continuous) variable
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Distribution of a (continuous) variable
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Distribution of a (continuous) variable
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Interactive Data Visualization

Explore the Data: Two Variables

54



Lab 02 - Introduction to Tableau - 

Joint Distribution of (2 categorical) variables
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Joint Distribution of (2 categorical) variables

! Create a double entry table and map the number of occurrences to color 

! The heat map created has rectangular cells
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Joint Distribution of (2 categorical) variables
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Here the Percent of Total is relative to 
the whole table using 
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Joint Distribution of (2 categorical) variables
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Relative to a column (which is exactly 
the Brand dimension in this example)
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Joint Distribution of (2 categorical) variables
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Relative to a row (which is exactly the 
Class dimension in this example)
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Joint Distribution of (2 categorical) variables

! Exercise…
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Create a sheet with a parameter that 
lets you select what is the other 
dimension, chosen from: 
1. Class 
2. Drive Train 
3. Cyl
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Joint Distribution of (2 categorical) variables

! Create a Parameter that will take a string value from a list of variable names to 

be used to break your distribution 

" ex: Class, Engine Type and Cyl 

! Create a Calculated Field that will take the value of one of your initial variables 

(Class, Engine Type and Cyl) depending on the value of the parameter 

! Use your new Calculated Field in the remaining empty shelf (the other is 

already occupied by the other dimension - Brand)
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Transparency reveals superposition
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables

71

Joint distribution with Class shown as 
color. A global trend line is also displayed
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Joint Distribution of (2 continuous) variables
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Joint Distribution of (2 continuous) variables
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Joint distribution with Engine Size shown 
as color.
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Scatter Plot Matrix

74







Lab 03 - Introduction to Tableau - 

Interactive Data Visualization

Explore the Data: One Variable Split by a 
Categorical
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Hands On: Cars Dataset

! Sometimes we want to see our distribution broken down by additional 

categorical variables: 

" Sales by product type 

" Sales by quarter 

" Models by Engine Type 

" …
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Interactive Data Visualization

Filters and Parameters
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Hands On: Cars Dataset

! Steps: 

" Add interactivity to some of your visualizations using: 

− Filters 

− Parameters 

" Change between Retail Price vs MPG per class visualization to let the user choose 

between City MPG or Highway MPG.
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Hands On: Cars Dataset

! Steps: 

" One can ask many questions based on this data set. For example: 

− what are the relationships between the weight and the length? or the price?  

− Is there a correlation between the vehicle model and the MPG (or Lp100K), i.e. 

specific models have specific range of MPG (or Lp100K)?  

− Does the dealer price mean that we have a better performing vehicle (higher price 

implies better MPG)?  

" Try to answer these questions and propose new ones.
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Interactive Data Visualization

Table Calculations
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1. For each (bottom to top)

2. Compute …
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Table Calculations

! See more here

106

https://onlinehelp.tableau.com/current/pro/desktop/en-us/
calculations_tablecalculations_definebasic_runningtotal.htm

https://onlinehelp.tableau.com/current/pro/desktop/en-us/calculations_tablecalculations.htm
https://onlinehelp.tableau.com/current/pro/desktop/en-us/calculations_tablecalculations_definebasic_runningtotal.htm
https://onlinehelp.tableau.com/current/pro/desktop/en-us/calculations_tablecalculations_definebasic_runningtotal.htm
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Hands On: Cars Dataset

! Steps: 

" Free browsing:  

− Select a subset of data (for instance grouping some brands by nationality or 

geography or by class) that contains an obvious correlation (exploratory 

visualization).  

− State a hypotheses and confirm it using the full data set (confirmatory visualization) 

− Present your result using some slides (presentation visualization)
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Departamento de Informática, FCT/UNL
Quinta da Torre P-2829-516
CAPARICA, Portugal

di.secretariado(AT)fct.unl.pt

(+351) 212948536 (direct)
(+351) 212948300 (central)
(+351) 212948500 (central)

THANK YOU!
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