Data Analysis & Visualisation

Week 2

Raoul Grouls, 26-2-2024



Recap leerdoelen les 1

e de gestalt principes & five guidelines toepassen op e Regular expressions toepassen:
visualisaties
o start
e een virtual environment activeren met pdm
o end$
e nieuwe features extraheren met behulp van regular
expressions O or: [Bb]
e Een script vanaf de terminal opstarten O  ranges [a-zA-Z]
e click gebruiken voor command line arguments bij O any char.

een script .
O  Zero or more a

e begrijpt de opzet van een project (src folder, data/
raw en data/processed, pyproject.toml, notebooks) O oneormore a+

en kan dit zelf opzetten .
P O notin range [*a-Z]

e Kkan een eigen git-repo maken o shortcuts (\w, \s, \d)
O lookbehind (?<=...)

O lookahead (7=...)



leerdoelen les 2

e | eren toepassen van visualisatie principes
e Omgaan met venv, pdm, path, scripts
e (Oefenen met nieuwe features extraheren met behulp van regular expressions
e \Vergelijken van categorieen met behulp van data visualisaties:
o Barplots
o Barbell plot
O heatmaps
e \Werken met palettes (en list comprehensions)
e Pandas
o0 Pandas groupby & aggregate

O Pandas cut



What Makes a Good Visualization?

story goal

(concept) (function)

iInformation visual form
(data) (metaphor)

successful
visualization

David McCandless taken from new DOok find out more
InformationisBeautiful.net Knowledge is Beautiful bit.ly/KIB_Books
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What is

Consciousness?

Make up your own m nd

A tield that exists in its own A sensation that “grows” A physical property of all matter,  All matter has a psychic cart.
paral'el “recalm” of existence incvitably cut of complicated like clectromagncetism, just not one Consciousness is just the psychic
outside reality so cant be seen. bra n states. the scientists know abcut. part of our brain.,

(Substance Dualism) (Emergent Dualism) (Property Dualism) (Pan Psychism)

Simply, mental states are physical Consciousness and its states Lizerally just behaviour. When we  An accdental side-effect of
events that we can see in brain (celiet, desire, pain) are simply behave in a certain way, complex physical processes in
scans. functions the brain performs. We agpear conscious. the brain.

(Icdentity Theory) (Functionalism) (Behaviourism) (Epichenomenalism)




HOW LONG (AN YOU WORK ON MAKING A ROUTINE TASK MORE

EFFCIENT BEFORE YOURE SPENDING MORE TIME THAN YOUL SAVE?
(ACROSS FIVE YEARS)

HOW OFTEN YOL DO THE TASK
m/oav S/mv DAILY \.EEKLY MONTHLY YD’RI.Y

30 1
| MINUTES | MaNLl MINUTE

+
2 HOURS MlNzulTES MnN§TE5

2 HOURS

B |
& HOURS

MINUTES




you laid out all of the rolls of tollet paper used in each
country in one year, what would thot look like? For China it

would be an incredible 4 bilcn miles leng, which is further
than the distance from Earth to Neptune, For the USA it

T H E n 0 ST To I L ET PA P E R 2.65 bilhon m while both Japan and Germany use enough
tollet paper to stretch out beyond Jupiter.
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DEATH TOLL

200M
Black Death (Bubonic Plague)
13471351

Small Pox 30-50M

Spanish Flu Plague of Justinian

h,;&:"

Smalipox killed an estimated 950% of The deoath t0ll of this plague
Native Americans. In Europe during the IS sl under debate as
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the Roman Empire

sories of Cholera outbroaks
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""‘l* ;’l Tf.v"l‘l'.

& & »

£O-3OW 1M M
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Smalipox Epidemic Great Plagues E 1

Novel Coronavirus (COVID-19)




Number of COVID-19 deaths reported to WHO (cumulative 7,031,216

total) Reported COVID-19 deaths
World 11 February 2024

Number of COVID-19 deaths reported to
WHO (cumulative total)

World

Country Deaths

ned states o ]
America '

Brazil

India

Russian Federation
Mexico

United Kingdom of
Great Britain And 232.1k

Show less
WHO Regions [} Africa Americas [ Eastern Mediterranean [ Europe South-East Asia

Western Pacific

https://data.who.int/dashboards/covid19/deaths?n=c



Causes of death in children under 5
(2013)

Source: IHME gai&ﬁndtes



The Rise of Partisanship and Super-Cooperators in the

U.S. House of Representatives



Which Animals Could
You Beat in a Fight?

"Which of the following animals, if any, do you think
you could beat in a fight if you were unarmed?”

@ Brits @ Americans
Rat}

House cat |
|

|
Medium sized dog |

Goose

Eagle |

Large dog |
Chimpanzee |

King cobra |

Kangaroo| @ @

Wolf| @ @
Crorodile’ ® o
Gorilla;. &
Lion |@ @
Elephant:O L3

Grizzly bear !0 &
O(‘d)




Trend — publicatie jaar vy Date Read

Jaar van uitgave versus leesdatum

My Rating
o 1

Date Read

2014 2016
Year Published




Color palettes

https://seaborn.pydata.org/tutorial/color palettes.html

. Qualitative: representing [TT T T T I

categorical data

 Sequential: perceptually uniform Z Z
* Diverging: both large low and
high values are interesting and _ D

span a midpoint value



https://seaborn.pydata.org/tutorial/color_palettes.html

Introduction regular expressions

* Regular expressions (regex) are a powerful tool for matching patterns in text.
* Used for searching, editing, or manipulating text and data.

* Use https://regex101.com/ to develop and test your regexes

 chatGPT is pretty good at creating and explaining regexes.


https://regex101.com/

Basic symbols

e A (Start): Matches the start of a line.
e $ (End): Matches the end of a line.

e . (Any Char): Matches any character except a newline.

e Example: To match any line that starts with "A", we use "A



The OR operator and Ranges

e [Bb] (Or): Matches either "B" or "b".

e [a-zA-Z] (Ranges): Matches any letter, regardless of case.
e [0-9]: matches any number from 0 to 9

Example:

e To find any line that starts with a lowercase letter or number, use [a-z0-9]



Quantifiers

 a* (Zero or More): Matches zero or more occurrences of "a"
 a+ (One or More): Matches one or more occurrences of “a"
» a{3} (Exactly Three): Matches exactly three occurrences of "a’

 af{2,5} (Two to Five): Matches between two and five occurrences of “a"

 Example: Combined with ranges: [a-z]+

* To match a string that contains four to six a’s in a row, use a{4,6}



Negation and Shortcuts

e [Ma-z] (Not in Range): Matches any character not in the range "a" to "z".
e Shortcuts:
 \w (Word Char): Matches any word character (letter, number, underscore).
* \s (Whitespace): Matches any whitespace character (space, tab, newline).

* \d (Digit): Matches any digit.

* Question: How to find lines not starting with any lowercase letter?



Lookaround

 Lookahead (?=...): Matches a group after the main expression without
including it in the result.

 Lookbehind (?<=...): Matches a group before the main expression without
including it in the result.

 Example: To find words directly after a colon without including the colon, use
(?<=)\s" \w+

e Question: what does the \s* do?



Combining everything

Message fOrmat iosRegexes = BaseRegexes(

timestamp=r"(7<=\ [)\d{2}-\d{2}-\d{4} \d{2}:\d{2}:\d{2}(?=\1)",
author=r"(7<=\1\s)(.x?)(?=:)",

° [1 1 _01 _2022 080525] ~RaOUI Ah :;:::;;;2:\{{2;};{1?;;?{4} \d{2}:\d{2}:\d{2}\]\s [~a-zA-Z\s] +:",

* Can you explain what the other

androidRegexes = BaseRegexes (

formats should be, as defined by timestamp=r"~\d{2}-\d{2}-\d{4} \d{2}:\d{2}",
author=r"(7<=\s-\s)(.x?)(?=:)",
the regexes? cutearz"""\;{2;-\;{2}—\d{4} \d{2}:\d{2} [~a-zA-Z\s]+:",

fmt=""%d-%m-%Y %H:%M",
)

oldRegexes = BaseRegexes |
timestamp=r""\d{1,2}/\d{1,2}/\d{2}, \d{2}:\d{2}",
author=r"(?7<=\s-\s)(.x?)(?=:)",
clear=r""\d{1,2}/\d{1,2}/\d{2}, \d{2}:\d{2}[-—~a-zA-Z0-9\s]+:",
fmt="%m/%d/%y, %H:%M",



Improving with chatGPT

[...] this is the dataformat, [...] this the regex, can you improve it?

\[([0-2]?\d|3[01])-(0?\d[1[012])-(\d{4}) ([01]?\d|2[0-3]):([0-5]?\d):([O-5]?\d)\]
This regex breaks down as follows:
® ([0-212\d|3[01]): Matches days from 1-31, allowing for a leading zero.
e (02\d|1[012]): Matches months from 1-12, also allowing for a leading zero.
e (\d{4}): Matches any four digits for the year.
 ([01]12\d|2[0-3]): Matches hours from 0-23, with optional leading zero.

® ([0-5]2\d): Matches minutes and seconds from 0-59, with optional leading
Zero.



