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Rules, grading, etc. Data analysis and visualization

During the course, laboratories it is assumed that you use
Linux (Ubuntu/Debian)

(no help for Windows, Mac users will be provided)



Rules, grading, etc. Data analysis and visualization

The final score (grade) for the course depends on:

1) Homeworks - 50%,
2) Project (aka exam) — 50%,

The project: given the subject the student(s) will need to prepare the poster (static +
animated) in which they:

- gather the data

- interpret the data

- present it using appropriate plots (static, interactive and animated)

To pass, you need at least 60% in both the syllabus and the project.
During last two-three laboratories students will present their topic in front of the class.
The homework: after (almost) each laboratory there will be home work which need to be

sent before next unit. Total scores from home works will be scaled to 50% of the final
grade



Rules, grading, etc. Data analysis and visualization

The final score (grade) for the course depends on:

1) Homeworks - 50%,
2) Project (aka exam) — 50%,

The project: given the subject the student(s) will need to prepare the poster (static +
animated) in which they:

- gather the data

- interpret the data

- present it using appropriate plots (static, interactive and animated)

To pass, you need at least 60% in both the syllabus and the project.
During last two-three laboratories students will present their topic in front of the class.
The homework: after (almost) each laboratory there will be home work which need to be

sent before next unit. Total scores from home works will be scaled to 50% of the final
grade

During each laboratory there will be a list of presence

max 2 absences are allowed
(but this does not exempt you from submitting homework on time)



Rules, grading, etc. Data analysis and visualization

Lectures
1) Every Monday 14:15-16:00

2) The slides from the lectures will be provided at:

and Moodle:

Key: kOOQ6WbW


https://www.mimuw.edu.pl/~lukaskoz/teaching/dav/
https://moodle.mimuw.edu.pl/course/view.php?id=2388

Rules, grading, etc. Data analysis and visualization

Homeworks

1) Frequently, there will homework after laboratory (it will be either the solutions
from the laboratory itself or some extra exercise(s) similar to the one done during
laboratories).

2) In order to pass given laboratory you need to send email with the solutions to

(thus we will not use moodle for sending homoworks)


mailto:lukaskoz@mimuw.edu.pl

Rules, grading, etc. Data analysis and visualization

Homeworks

3) The email with homework need to have specific structure:

a) The subject: DAV25_labN_hw_Surname_Name

For instance:

DAV25 labl _hw_Smith_John for homowork from labl by Smith John

DAV25 lab2_hw_Kozlowski_Lukasz for homowork from lab2 by Koztowski tukasz
DAV25_lab10_hw_Rodrigez_Jose for homowork from lab10 by José Rodriguez

Note underscores, lack of special letters and the order of the parts
b) no text body in the email

c) single standard attachment with the same name compressed with 7z
For instance:

DAV25 labl _hw_Smith_John.7z

DAV25 lab2_hw_Kozlowski_Lukasz.7z
DAV25_lab10_hw_Rodrigez_Jose.7z

The content and the structure of the attachment is laboratory specific and
it will be explained separately



Rules, grading, etc. Data analysis and visualization

Homeworks

Deadline

For the homework the deadline (for all groups) is
Saturday 23:59 CET (GMT+1 Winter and GMT+2 Summer) — one week*

*You can send delayed homework a week later, but it will be awarded by
handicap/offset by -50% of the score (homework send later will not be
graded)

Remember that you need on average 60% to pass

For reference, last year, students could earn up to 1,200 points, with each week's workload
worth approximately 100 points.



- optimize the size of files
- do not use special letters in file names e.g. Polish
- do not use Polish (everything should be in English)

- always add legends and descriptions for the plots



follow the golden rule:

one plot, one (python) script

Thus:
- do not overuse jupyter

- do not overuse any web browser solutions



follow the golden rule:

one plot, one (python) script

Thus:

- do not overuse jupyter

- do not overuse any web browser solutions
- make proper project structure

Be prepared to present everything as static file
(preferably pdf)



(base) lukaskoz@x230:/tmp/projectls tree

— data

— datasetl. json
— dataset2

— test.csv
— train.csv
— validate.csv
— 1images

— figl.png

— fig2.gif

— scripts

— fTigl.py

— fig2.py

- make proper project structure

Be prepared to present everything as static file
(preferably pdf)
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DATA



Data Data analysis and visualization

Data analysis is a process of inspecting, cleansing, transforming and
modeling data with the goal of discovering useful information, informing
conclusion and supporting decision-making.

Wikipedia



Data analysis and visualization

Data

Data analysis is a process of inspecting, cleansing, transforming and
modeling data with the goal of discovering useful information, informing

conclusion and supporting decision-making.
Wikipedia
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Data Data analysis and visualization

We will be working with Big Data in Bioinformatics

This means that you will need to have solid background in basic biology
or refresh it (there will no time to do it during the course)



Data Data analysis and visualization

We will be working with Big Data in Bioinformatics

This means that you will need to have solid background in basic biology
or refresh it (there will no time to do it during the course)

DIY (biology)

you need to know what is DNA, RNA, protein, what are their letters
(ATGCN, AUTCN, VXCDBFMOLNYIQTGHWESKPAUR) and know basic
facts from genetics (such as genetic code, gene, genome, proteome, cell
structure, organism kingdoms, tree of life, etc.).



Sequence Read Archive (SRA)

terabases
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SEA database growth
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biobank’

Enabling scientific discoveries that improve human health

Data on UK Biobank participants

Cognitive function and
hearing tests

Lifestyle, medical
history,

sociodemographic Health outcome data

Physical measures Genotyping & imputation

(n = 500,000)
Environmental
measures Web-based
questionnaire data
(~200,000)

Urinary biomarkers

Physical activity

Genetic data via the monitor (100,000)

EGA (500,000)
Imaging (15,000+)

https://www.ukbiobank.ac.uk/
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GTGCATCTGACTCCTGAGGAGAAG
CACGTAGACTGAGGACTCCTCTTC
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GUGCAUCUGACUCCUGAGGAGAAG
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(transcription)

RNA

(translation)

protein
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Amino acids

Primary Protein structure
sequence of a chain of
animo acids

"o

Alpha helix =—— Secondary Protein structure

\ hydrogen bonding of the peptide

backbone causes the amino
acids to fold into a repeating
pattern

Pleated sheet Tertiary protein structure

three-dimensional folding

pattern of a protein due to side
chain interactions

g

Pleated sheet

gy

Alpha helix

Quaternary protein structure
protein consisting of more
than one amino acid chain
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COMMENT

Gene name errors are widespread in the

scientific literature

Mark Ziemann', Yotam Eren'? and Assam El-Osta’~"

Abstract

The spreadsheet software Microsoft Excel, when used
with default settings, is known to convert gene names
to dates and floating-point numbers. A programmatic
scan of leading genomics journals reveals that
approximately one-fifth of papers with supplementary
Excel gene lists contain erronecus gene name
Conversions.

Keywords: Microsoft Excel, Gene symboal,
Supplementary data

Abbreviations: GEO, Gene Expression Omnibus;
JIF, journal impact factor

The problem of Excel software (Microsoft Corp., Redmond,

@ CrosshMark

frequently reused. Our aim here is to raise awareness of
the problem.

We downloaded and screened supplementary files
from 18 journals published between 2005 and 2015
using a suite of shell scripts. Excel files (.xls and.xlsx suf-
fixes) were converted to tabular separated files (tsv) with
ssconvert (v1.12.9). Each sheet within the Excel file was
converted to a separate tsv file. Each column of data in
the tsv file was screened for the presence of gene sym-
bols. If the first 20 rows of a column contained five or
more gene symbols, then it was suspected to be a list of
gene symbols, and then a regular expression (regex)
search of the entire column was applied to identify gene
symbol errors. Official gene symbols from Ensembl ver-
sion 82, accessed November 2015, were obtained for
Arabidopsis thaliana, Caenorhabditis elegans, Dmsaph—

Ha sicaloiccwasdan MNMasie weede Naaliawlalia ol ol
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4 N

Gene symbols:
SEPT2 (Septin 2) --> ‘2-Sep’
MARCH1 [Membrane-Associated Ring Finger (C3HC4) 1] --> ‘1-Mar’

RIKEN identifiers:
‘2310009E13’ --> ‘2.31E+13’

. /
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4 N

Gene symbols:
SEPT2 (Septin 2) --> ‘2-Sep’
MARCH1 [Membrane-Associated Ring Finger (C3HC4) 1] --> ‘1-Mar’

RIKEN identifiers:
‘2310009E13’ --> ‘2.31E+13’
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Programming language Data analysis and visualization

) python

This is not python programming course and it means that you should
know how to program or you must learn the basics within short time



Programming language Data analysis and visualization

) python

This is not python programming course and it means that you should
know how to program or you must learn the basics within short time

1. Dive Into Python 3 (also in Polish, check on wikibooks)
2. Python Data Analysis, Ivan Idris, 2014

3. Python for Data Analysis, Wes MacKinney, 2013



Programming language Data analysis and visualization

@ python’

Python was conceived in the late 1980s
Guido van Rossum

- scripting language (no compilation)  Ferten 58,18

,ﬁ_l_GI}i_- 1032
- uses whitespace indentation, rather

Afsarnbler 5.38
than curly brackets or keywords, EMI =
to delimit blocks usof] 148

e 1965 Q1

- we use python3 instead python2

https://www.youtube.com/watch?v=0g847HVwWRSI



Programming language Data analysis and visualization

) python

This is not python programming course and it means that you should
know how to program or you must learn the basics within short time

We will use a number of python libraries useful for data analysis and
visualization such as:

jupyter, spyder, numpy, scipy, numba, pandas, dask,
bokeh, holoviews, datashrader, matplotlib, sckit-
learn, seaborn, plotly and many others

We will use also external tools such as image-magick
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) python

This is not python programming course and it means that you should
know how to program or you must learn the basics within short time

We will use a number of python libraries useful for data analysis and
visualization such as:

jupyter, spyder, numpy, scipy, numba, pandas, dask,
bokeh, holoviews, datashrader, matplotlib, sckit-
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Programming language

Data analysis and visualization

PYTHON 2.X ¢ PYTHON 3.X

&— LEGACY

FUTURE —>

It Is stlll entrenched in the

software at certain companles

)

2 | LIBRARY

It will take over Python 2

by the end of 2019
!—H

LIBRARY [3

Many older libraries built for
Python 2 are not forwards

Many of today's developers are
creating libraries strictly for use
with Python 3

o

compatible jthon -
o001 ASClI UNICODE 3283
0001 0001
Strings are stored as ASCI| Text Strings are Unicode
by default by default

® 1/2-3

1/2=35 (&

It rounds your calculation down
to the nearest whole number

<~ print “WELCOME T0
—  GEEKSFORGEEKS”

This expression will result in the
expected result

print(“WELCOME T0
BEEKSFORGEEKS™) ==

It rounds your calculation down
to the nearest whole number

This expression will result in the
expected result


https://www.geeksforgeeks.org/python2-vs-python3-syntax-and-performance-comparison/

Programming language Data analysis and visualization

Python 3.14 (in development)

Python 3.13 (stable) P 3_6. 3 9
Python 3.12 (stable) o o

Fj"th'l:'.lr'l 3.7 (EQL) Python 3.12

Python 3.11 (security-fixes)

Python 3.10 (security-fixes)
Python 3.9 (security-fixes)

Python 3.8 (EOL)

A

Python 3.6 (EOL) 3.10
Python 3.5 (ECL)

Python 3.4 (ECL)
Python 3.3 (ECL)
Python 3.2 (ECL)
Python 3.1 (ECL)
Python 3.0 (ECL)

F!"'th'] n E-? {EGL.:l https://docs.python.org/3.12/whatsnew/3.12.html
Python 2.6 (EOL)



https://docs.python.org/3.13/
https://docs.python.org/3.11/whatsnew/3.10.html#removed

Programming language Data analysis and visualization

3

NLTK
Numpy
S or‘l‘(?
e theano
. Pytorch
Keras
TensorFlow
@dxnet

Scikit-learn Pandas
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CPUs vs GPUs
speed

dcrulk d[crulp

nNNN nNNN
dlr D qlr -]
d|CPU(E d|CPU|E
q P g =]
'A'AY) Uuvu

100 CPUs =
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<ANVIDIA.

CUDA.

ROCm vs CUDA

https://thescimus.com/blog/rocm-vs-cuda-a-practical-comparison-for-ai-developers/



Programming language

Data analysis and visualization

ot » Czedci PC » Karty grafiane > Serwer GPU > NVIDIA Hopper > NVIDIA HGX H100 640GB - 935-24287-0001-000

NVIDIA HGX H100 640GB - 935-24287-0001-000

Graphics Engine: Hopper Memory size: 640 GB Number of tensor cores: 535 Theoretical
performance: 268 TFLOP

MCNR (Mon-Cancellable, Non-Returnable) wynoszgcemu 52 tygodnie

Mozemy dostarczyd te karty GPU bezposrednio i z indywidualng ceng B2E. Skontaktuj
sie z nami i zapytajo cene.

214.166385
935-24287-0001-000
GPU-NVHGX-H100-LC-88-EX2

Kod towaru
Part number
Supermicra Part No.

Producent NVIDIA
Dostepnosd Na zamodwienie
Gwarancja 36 miesiecy
Waga 2kg

Cena zawiera wszystkie obowigzujgce oplaty

1171773 PLN Al Sl 7 Dodaj do koszyka

1441 281 PLN zvaT -

a

ytanie o

= |
]
2
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@ OpenAl

. .
Gemini
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Grok

A massive computing investment

To construct this supercomputer, xAl will rely on tens of thousands offNVIDIA H100 GPUs.

The project is expected to cost billions of dollars, making it a significant investment in

the future of artificial intelligence. Musk has previously mentioned that the third version

of Grok will need at least| 100,000 of these high-powered chips| This is a substantial

increase from the 20,000 GPUs currently used for training Grok 2.0.

The Information also reported that Musk told investors the planned GPU cluster would
be at least four times larger than anything used by xAl's competitors today. This

ambitious scale is intended to provide a substantial edge in the Al industry.

https://www.techedt.com/elon-musk-plans-a-new-xai-supercomputer-to-enhance-grok
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Jupyter




Data processing Data analysis and visualization

We will use (and compare) different formats such as general ones (csv,
xml, json, etc.) and domain specific

This means that you will need to write custom parsers* as well.



Data processing Data analysis and visualization

We will use (and compare) different formats such as general ones (csv,
xml, json, etc.) and domain specific

This means that you will need to write custom parsers* as well.

* during labs frequently you will be asked to implement simple functionalities even if some
libraries are available
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BAD PLOTS
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Wykres 2. Zroznicowanie dochodow najnizszych i najwyzszych wsrod ankieterow

4500
4000
3500
3000
2500
2000
1500
1000

500

najnizsze zarobki najwyzsze zarobki

Zrodto:badania wtasne

https://www.pielegniarkicyfrowe.pl/2018/07/08/zarobki-pielegniarek-i-poloznych-raport-stowarzyszenia/
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Wykres 2. Absencja ogdlna (w tym urlopy) w przedsiebiorstwach produkcyjnych i ustugowych (w dniach)

2017

2016

Zrédto: Raport WskaznikiHR 2017 i 2018

https://rynekpracy.pl/artykuly/podsumowanie-raportu-wskaznikihr-2018
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Liczba lekarzy na 1000 mieszkancow
wg gtéwnego miejsca zatrudnienia

- aew ——
<1 101-2 201-3 301-4 =40

»
.'d (-_\ Zrodio: Bank Danych Lokalnych nfografika: Szymon Pifczyk

http://bigdata.wyborcza.pl/dlaczego-medycy-protestuja-bo-system-jest-na-skraju-wyczerpania
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KTORE Z WYDARZEN MIJAJACEGO ROKU MOZNA,
PANA(I) ZDANIEM UZNAC ZA NAJWAZNIEJSZE DLA
POLSKI

Dane w proc. Pytanie miato charakter otwarty

60 |
40 |
20 | I

B Sviatowe Dni Mtodziezy I Realizacja programu Rodzina 500+ B Wizyta papieza w Polsce
B \Wybory 2015 - parlamentarne/prezydenckie Rzady PiS, nowa sytuacja polityczna
B sczyt NATO I Konflikt wokot TK M Euro 2016, sukcesy polskich pitkarzy
Inne rzadowe przedsiewziecia, reformy M 1050 rocznica Chrztu Polski Protesty spoteczne
B Reforma edukacji M Brexit I \Wydarzenia z dziedziny gospodarki
BN Obnizenie wieku emerytalnego I \Xydarzenia o charakterze kulturalnym/naukowym
Intronizacja Chrystusa na krola Polski Il \Yybory prezydenckie w USA
B Smier¢ gornikow w kopalni miedzi I Reformy podatkowe

Ekshumacje ofiar katastrofy smolenskiej [l \Wydarzenia sportowe Inne wydarzenia w Polsce

B e wydarzenia na $wiecie [ Nie ma takiego wydarzenia, nie zdarzyto sie nic waznego

B Nie wiem, nie zastanawiate(a)m sie, nie interesuje sie

Na siodmym miejscu znalazt sie konflikt wokot Trybunatu Konstytucyjnego (2,1

proc.), najedenastym protesty KOD i czarne marsze (1 proc.).

https://oko.press/bylo-najwazniejsze-2016-wedlug-polakow-sdm-500/
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Srodki na wymiane piecéw w Gminie Wadowice (z1)

10000000

M Pone/Kawka [MRPO
9000000
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1000000

Al
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http://www.burmistrzklinowski.pl/2017/01/0-przyczynach-smogu/
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GBIC

CO ROBISZ, ABY PAMIETAC
O ZAPLACENIU RACHUNKU? POWODY NIE PLACENIA RACHUNKU

w

4%

e

22%
. Ny 234 29 ®
- B4 %1n 3 ” 21 13 10%8 brak {rodiéw - pracodawca obnizyd mi wynagrodzenie
pelecenia zaplaty 14 brak modliwedo Zaplaty - wylazd\brak dostepu do intermety
notatka\grzypomniente na komputerrelw intemecie 1 bk Srodidw - utrata pracy
poleganie na proypomnieniach od dostawcy zgubél rachunek’faktiurg
notatka\prrypomnienie w telefonie dwiadomie presholyh zaplatg na pddniej
preyklejanie notatki w widoczmm miejsou choroba
poproszenie o przypomnkenie kogod nnego brak srodkiw - opdEnienia wihreu wynagrodzenia
miad to zrobid ktod inny
z

reotatha w kalendarzu
stale zlecenia it otrzymabem rachunku'faktury

brak trodioiw - popawily sie dodatioows nieplandowane woydatki

apommial o tym rachunku'fakiuze

rapomnial o erminée platnodcl

oplacande od razu po otrrymaniu rachunku'dakiuny
sostawianie rachunkaw'faktur do zaplacenia w jednym, wyinaczommm miejscu
rostawdanie rachunkdw!fakiur do zaplacenda w widocomych mbejscach
[T 5]

Fronte Raadoe Milmardliroes apeoners el e BG Ricbiosho §4

http://www.przeciwprzemocy.pl/big-infomonitor-800-tys-osob-nie-zaplacilo-rachunkow-na-3-mid-zl/
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Cena jednej tabletki metamfetaminy w Azji

(USD)

295

204

10

10

5_

oL20212 sl 4 f1)

Mya;Imar Wnelnam Tajlandla Malez;a
(najtaniej)
Laos Kambodza Tajlandia Chlny

(najdrozej)

Dane: UN, Global Post

Cena w dolarach za jedna tabletke metamfetaminy w wybranych krajach ZAMKNLJ x
Azji (wykres graficzny); wg danych: UN, Global Post. / Fot. Pawel

Jankowski/Global Post

Zdjecie 2z 2

http://www.wiadomosci24.pl/artykul/ceny _metamfetaminy_w_krajach_azji_sa nizsze_od_hamburgerow_331503.html
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Wittke-Thompson JK, Pluzhnikov A, Cox NJ (2005) Rational inferences about departures from Hardy-Weinberg
equilibrium. American Journal of Human Genetics 76:967-986, Figure 1
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Figure 1 Empirical coverage of Cls for the relative-risk parameter @ of haplotype 01100, Results are based on 10,000 simulated data
sefs with the same haplotype frequencies as the FUSION dara, Haplogype 00100 kas 3 multiplicanve effect on disease nsk, with g = (L35,

Epstein MP, Satten GA (2003) Inference on haplotype effects in case-control studies using unphased
genotype data. American Journal of Human Genetics 73:1316-1329, Figure 1
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THE NUMBERS

The National Gollegiate Health Assessment was taken by 1,000 UCSB students in

Spring 2009. Participants were asked'how frequently they used substances over

the past 30 days. Numbers in white reflect actual student use, while red numbers

indicate perceived substance use. The average age of participants was 20 years
and approximately 99 percent were full-time students.

0.7% 0%

1-9 TIMES 10-29 TIMES

19 TIMES 10-29 TIMES DAILY

0.3% 0.2%

1-8 TIMES 10=29 TIMES DAILY

Data analysis and visualization

https://twitter.com/EagerEyes/status/13821850078
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COMMUTING TO WORK  saeaancisco nousron  wasticron / searie

B 26 who drive themselves

B 36 who carpool to work

B 6 who take public transport

I 36 who walk to work _
B % who bike, work al home, elc.

Mot Kaog MoGE, Duts sourcd: Oty Borddys Amdvicin Commorly Sury 2008

http://eagereyes.org/criticism/march-chart-madness



Really bad plots Data analysis and visualization

' Rozwéj Zasobéw Ludzkich — ogét wydatkéw w

latach 2003-2010 w min zt

«Poziom wydatkéw w tej kategorii byt w tych latach determinowany gléwnie przez wydatki w trzech
obszarach tematycznych: Poprawa dostepu do zatrudnienia i jego trwalosci (5,16%), Poprawa
integracji spolecznej osob w niekorzystnej sytuacji zyciowej (6,02%), a takze Poprawa jakoSci

kapitatu ludzkiego (3,24%).
7 000,00
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6 000.00 - przedsiebiorcéw
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4 000,00
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= Stymulowanie reform w zakresie
zatrudnienia oraz integracji spolecznej
2000,00 -

—\Vzmacnianie zdolnosdi instytucionalnych

1000.00 -
_d_"___.__.---—- e Rekompensata za podniesione koszty
0.00 - - rozwoju regionow peryferyjnych

2003 2004 2005 2006 2007 2008 2008 2010

marzec 2012
PwC 13

http://www.mir.gov.pl/rozwoj_regionalny/Ewaluacja_i_analizy/Raporty o_rozwoju/Documents/Prezentacja 13032012.pdf
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Wykres 8. Osoby wykonujgce okreslone czynnosci zwigzane z obstugg komputera w 2012 r. - Polska a Srednia unijna [w %)

b O —8— UE27

Kopiowanie, przenoszenie pliku lub folderu
62

Instalowanie lub zmiana

Uzywanie polecenr kopiowania
systemu operacyjnego . '

/ lub wklejania
A 60

Tworzenie prezentacji w dedykowanym —__

43 -~ Instalowanie nowych urzgdzef
oprogramowaniu -

— Korzystanie z funkcji matematycznych
w arkuszu kalkulacyjnym

Zmiana lub sprawdzanie —
ustawief programow

Przenoszenie plikéw miedzy * Kompresowanie plikow za pomocg
komputerem a innymi urzadzeniami specjalnego programu

Pisanie programu komputerowego

Opracowanie wiasne na podstawie danych Eurostatu.

»Spoteczenstwo informacyjne w liczbach” z MAC
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HOW ABOUT NICE PLOTS ?
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COMMUTE THRESHOLDS OF AMERICA
AT LEAST @ MINUTES ROUNDTRIP

san Diego #

= Jacksonville

ywoblew Orlefins
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|
18% 15% 28w 25% 3é%

Source: American Community Surwvey

https://flowingdata.com/2019/10/16/how-much-commuting-is-too-much/
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A DAY IN THE LIFE OF WOMEN AND MEN

This is a simulation, based on data from the American Time Use Survey.

4:09am

PAUSE

FAST

PERSOMAL CARE LEISURE EAT & DRINK
65% 35% 22% 7 T8% 67% 33%
Women  Hen Women  Men Women  Hen

WORK TRAYELING EDUCATION
50%. 50% 20% "BP% 6% 0%

Women o © Men

Women  Men

Women  Men

HOUSEHOLD CARE SLEEPING OTHER
Sa% 50% Sax 50% 67 33%
Women  Men Women  Men Women  Men


https://flowingdata.com/2019/03/06/women-men-timeuse/
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Weather data for Austin, TX City

] Austin

T Record

| I Average  Distribution

Discrete

i |:| Actual

f f f f f 1
/2015 205 2015 7203 w2015 11/2013 1720


https://demo.bokeh.org/weather
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300M points
1 point = 1 person
https://datashader.org/




TV dramas shown in America

Game of
Averzge IMDb user mtings, by show and season® Breaking Thmnes
" @ 5
1990 1995 2005 .:ms e
an &. _ag
Soprancs @ -

Twin Peaks . . F'FamS ° r. . T:H"-drama tre r.l:l, Twin Peaks
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@ > ¢
® TV-drama trend »
80 L O B IR I Sl e 80
emmmmmm = e mmmmmm———= o o The average show's rating )
has barely improved, but The k=
Sex and the City @ better-rated shows now -
i e get more reviews =
Film-drama trend,
KeEG%H\ weighted by ratings
20 Ny 70
Size=gharne of IMDb
ratings for shows
in that year
_63
Distribution of ratings Far more TV is made now than
Number of films/TV seasons, by decade in the 1990s. There are more
1990s 2010s highly ratad.shnws:. but julst as "
) ) many that disappoint reviewers -
Film median
- ' The Night
TV median N3hif
BTV [ Film . ——
T 1 I T T
1] 50 687 719 10 1] 50 63
Average |M Db ating M0 ms K18

*Segzons with at least 100 ratings on awerage

Sources: IMOb; OMDb; The Ecomomist
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Gapminder Demo Year: 1980
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https://www.ted.com/talks/hans_rosling_the best_stats you ve_ever_seen#t-72754
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Hans Rosling
1948-2017

https://www.ted.com/talks/hans_rosling_the best stats you ve ever seen#t-72754



Thank you for your time
and
See you at the next lecture

Any other
guestions & comments

lukaskoz@mimuw.edu.pl
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