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Shift happens

• https://www.youtube.com/watch?v=fbcMPGyPr8k

https://www.youtube.com/watch?v=fbcMPGyPr8k
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Theory of Information



Semantics



Communication



Entropy



Informational entropy
• Let the system S have n possible states Ai with 

corresponding probabilities Pi :

• A1 A2 … Ai … An

• p1 p2 … pi … pn

• The degree of uncertainty of the system is estimated by the 
value ENTROPY
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Properties of entropy

• 0) Entropy is determined ONLY by :
• n (the number of possible system states / number of possible 

outputs)

• Pn (corresponding probabilities)

• 1) H≥0, 0≤pi ≤1 => log2pi>0

• 2) H=max, p1=p2=p3=…=pn

• 3) H=0, pk=1 pj≠k=0

• 4) 0≤H≤log2n



A measure of entropy

• Unit of measure for entropy: the uncertainty of an event with two 
equally probable outcomes.

• H=log2n

• N=2  =>  H=1 

• “BIT”



Problem
• System with 5 possible states with probabilities:

•
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Amount of information

• A measure to reduce 
uncertainty, ie. Measure 
the novelty received as a 
result of the message
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Problems

I=? H0 H1

p1 1/4 0

p2 1/8 1/4

p3 1/2 1/2

p4 0 0

p5 1/8 1/4

How many bits of information is contained in the 
statement: "My wife gave birth to a girl"?

How many bits of information are contained in 
the statement: "Of the 5 possible answers to 
question 20 of the test, I know for sure that the 
answer is either A or B"?
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Data as information
by Angel Marchev, Jr.



















Data types 
1) Solve the quiz:
https://www.med.soton.ac.uk/stats_eLearning/typesofdataqui
z/index.html

2) Make a print screen with your final score

3) Submit it here:
https://forms.gle/7YRmC4CehbdGBBby7

https://forms.gle/7YRmC4CehbdGBBby7
https://forms.gle/7YRmC4CehbdGBBby7


Data types by storage (programming)



Binary Systems

https://www.youtube.com/watch?v=LpuPe81bc2w

https://www.youtube.com/watch?v=b7pOcU1xMks

https://www.youtube.com/watch?v=LpuPe81bc2w
https://www.youtube.com/watch?v=b7pOcU1xMks


Binary representation of integers



Binary representation of floating-point numbers



Binary Game

1) Play as long as possible
https://basaga.org/basaga_files/binary_game/binary_game.html

2) Make a print screen with your final score

3) Submit it here (incl. your final score) :
https://forms.gle/7YRmC4CehbdGBBby7

https://basaga.org/basaga_files/binary_game/binary_game.html
https://forms.gle/7YRmC4CehbdGBBby7




Statistics Programming / Storage Complexity 

interval scale
Floating-point

Basic

ratio scale

count data

IntegerRanking

Rating data

binary data Boolean

categorical data

String

Integer (enumerated)

Boolean (dummied)

Character (abbrivieted)

Text String

vector
List or Array

Arrays

Sequence data

matrix two-dimensional array

Tensor n-dimensional array

Image 
2-dimensional array (compressed)

3-dimensional array (raw)

Audio
1-dimensional array (compressed)

2-dimensional array (raw)

Video
n-dimensional array  (visual stream)

2-dimensional array (audio stream)

tree tree (data structure) Hierarchical 



Data processing
by Angel Marchev, Jr.





























































Sampling size





Data cleaning task

1) Do the task

2) Save the file

3) Submit it here (incl. your answers) :
https://forms.gle/7YRmC4CehbdGBBby7

https://forms.gle/7YRmC4CehbdGBBby7

