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Leerdoelen les 1

De student begrijpt: e een virtual environment * Regular expressions toepassen:
activeren met rye
» Gestalt principles: proximity, o start A
similarity, enclosure, closure, e nieuwe features extraheren met
continuity, connection behulp van regular expressions * end $
preattentive processing (first Een script op de VM vanaf de * or: [BD]

200ms)

 five guidelines: show the data /
reduce clutter / integrate text /
avoid spaghetti / start with grey

e \Wat de motivatie is achter een

virtual environment

De student kan:

e de gestalt principes & five
guidelines toepassen op
visualisaties

terminal opstarten

click gebruiken voor command
line arguments bij een script

begrijpt de opzet van een
project (src folder, data/raw en
data/processed, pyproject.tomli,
notebooks) en kan dit zelf
opzetten

kan een eigen git-repo maken

ranges [a-zA-Z]

any char .

Zero or more a*

one or more a+

not in range [*a-Z]
shortcuts (\w, \s, \d)
lookbehind (?<=...)

lookahead (?=...)






/ Business probleem

Data science project Wiskundig probleem

X Implementatie

probleem







e .

The first technglogy
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Stateful communication

The mathematical theory of communication, Shannon [3]

The transducer (encoder/decoder)
can be described by two functions:

INFORMATION
SOURCE  TRANSMITTER RECEIVER  DESTINATION

y, =f(x,,a,) _
SIGNAL RECEIVED
SIGNAL

MESSAGE MESSAGE

Xyl = g(xm an)

NOISE

Where X, Is the nth input, a,, Is the sOURCE

state of the transducer, and y,, Is the
output signal.
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A single bit of information lands differently, depending on state i







Homomorphism

A homomorphism is a mapping that preserves algebraic structure between
domain and range

s p(x xy) = p(x) x Pp(y),Vx,y



Homomorphism

 For example, lets take
e Z=1{....,—2.—1,0,12,...}
» /5 =10,1,2}, the set of integers modulo 3

e O Z = 74, ¢p(x) =xmod3
c 95+ () =5 +T) =0

e ¢ is a homomorphism between Z and Z, for addition because the structure
that matters is preserved.
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Reading is a homomorphism between ideas



Laws of physics are homomorphic to the structure of the real worl




| To/tonle level

Some maps are less useful...
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Model of the Earth, Leonardo Da Vinci
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FIG. 2-7. Geometric model of the Earth.
Codex Leicester, folio 35v (detail).

Models don’t need to be “correct” to be useful or insightful.
Just homomorphic enough




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




Gestalt principles

Proximity Similarity Enclosure Connection
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Five guidelines

0. Avoid spurious correlations
1. Show the data

Reduce the clutter
Integrate graphics and text

. Avoid the spaghetti chart

SIS

. Start with grey



The distance between Saturn and the Sun

correlates with

Google searches for 'how to make baby'
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Trend - publicatie jaar v Date

Jaar van uitgave versus leesdatum

My Rating
o 1

Date Read

2014 2016
Year Published




Test scores of Al systems on various capabilities relative to human
[)Cl‘f()l‘lllzlllCC
Within each domain, the initial performance of the Al is set to -100. Human performance is used as a baseline, set to zero.
When the Al's performance crosses the zero line, it scored more points than humans.

20 Reading comprehension
ﬁ Image recognition
/ Language understanding
_ Handwriting recognition
O Speech recognition
Predictive reasoning
-20
-40
-60
-80
1998 2005 2010 2015 2020 2023
Data source: Kiela et al. (2023) OurWorldInData.arg/artificial-intelligence | CC BY

Note: For each capability, the first year always shows a baseline of -100, even if better performance was recorded later that year.




! The world

The world is |
. Is awful

much better |

All three statements are true at the same time

'~ Theworld can
\I |
. be much better |




Roser

problems.

in Data
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The long-run history ot child mortality Our World

Shown is the share of children whao died before reaching the end of puberty.
The exact age cut-off differs slightly between studies, but is around the age of 15.

in Data

. 1 eotihuacan (Mexico) 550-700

b2%
60% Roman Egypt
around the year O ~
o 57% Poland 1875
Wari (Peru) J22%
600-1100
Teotihuacan (Mexico) ey e Japan1776-1875 Venice 1800-1200
. "E_90( 200-55 , ) 549 6407
Rome 200 BCE :u‘_:lj._'] 300 /?:?GD Sweden 14600-1700 vl,_oo\)lm
20% 2U% o e Japan 1300-1400 50%e °50% Bavaria (Germany) 1750-99
. . T p——— 7% \Weas : 070N _29
17 hunter-gatherer 48% is the average mortality rate  France 1600-1700 L_:4' % West Indies 1820 -
v iattacs . . . e O\ 9L ari i 1 -1
societies: 49% ® 45% across these 21 historical societies 40-50%e ¢45% Imperial China 1650-1800
M 'ILIJ Spain) ° 44% France 1816-50
allorca (Spain y —n on
400-200 BCE China1700-1800 419 Belgium 18001900
nigher than 40% ¢ -
407 e e . .
Italy 1/00-1800 40% Sweden 1/750-80
higher than 40%
30% Global mortality rate in 1950
27%
20%
Somalia has the highest
?14% mortality rate in the world.
10%
&Global mortality rate in 2020
4.3%
o Iceland, Finland, Norway,
20.3% Japan, and Slovenia have
300 BCE 0 500 1000 1500 2020 the lowest mortality rates.
Data sources: Volk and Atkinson (2013), Human Mortality Database, and UN IGME Licensed under CC-BY by the author Max Roser.

This is a visualization from OurWorldinData.org, the online publication for research and data tc make progress against the world's largest problems



Our World

The world is much better o rE

In the past around 50%
of all children died

Today 4.4% of all
children die

Data: 2020 data from UN IGML and historical data from Volk and Atkinson (2013)

OurWorldinData.org - Research and data to make progress against the world's largest problems

Licensed under CC-BY by the author Max Roser



Child mortality rate, 1991 to 2021

The change in the estimated share of newborns® who die before the age of five.

W Africa
M Asia
30% M Euraope
North America
B Oceania
M South America
25%
20%
15%
Somalia
10% Mali
Benin
Angola
59 i Afghanistan
~ Ghana
s Botlswana
Algeria
: & Bahamas
0% . ' United Kingdom
1991 2021
Data source: United Nations Inter-agency Group for Child Mortality Estimation (2023) OurWorldInData.org/child-mortality | CC BY

1. Newborn: A newborn is defined as a baby born alive, and usually refers to neonates - under 28 days old. Read more in our article: How do
statistical organizations define age periods for children?




Our World
The world can be much better

4.4% of all children
worldwide die

In the European Union
0.47% of all children die.

— We know that it is possible to
make the world a better place.

Data: 2020 data fromm UN IGME. Licensed under CC-BY by the author Max Roser
OurWorldinData.org - Research and data to make progress against the world’s largest problems.




Regular Expressions



OH NO! THE KILLER || BUT TD FIND THEM WED HAVE TO SEARCH
WHENEVER T LEARN A | | MUST HAVE ROLLOWED| | THROUGH 200 MB OF EMAILS LOOKING FOR
NEW SKILL I concocT | | HER ON VACATION! || SOMETHING FORMATTED LIKE AN ADDRESS!
ELABORATE FANTASY
SCENARI0S WHERE (T
LETS ME SAVE THE DAY.




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

| LMs are pretty good at creating and explaining regexes.

o https://www.alf.nu/RegexGolf if you like some puzzles


https://regex101.com/
https://www.alf.nu/RegexGolf

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.



