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Co sa to data

Wikipedia
Data st charakteristiky alebo informacie, zvycajne Ciselné, ziskané

pozorovanim. Viac technicky povedané ide o sibor hodnét kvalitativnych

alebo kvantitativnych premennych, tykajacich sa jedného alebo viacerych
subjektov.

(volny preklad)

Ako to chapat

Data su vysledky merani
@ Merania nemusia byt presné
@ Meradlom méze byt okolvek

o Format vystupu meradla nie je definovany
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https://en.wikipedia.org/wiki/Data

Co sa to data

ACCORDING TO THIS POLLING
DATA, AFTER KIRK AND PICARD,
THE MOST POPULAR STAR TREX
CHARACTER ARE. DATA.

J

AUGH !

PNNOY GRAMMAR PEDANTS ON ALL SIDES
BY MAKING "DATA” SINGULAR £XCEFT
WHEN REFERRING To THE ANDROID:

10. tyzden 2/25
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https://xkcd.com/1429/

Ako s datami nakladat

Viac dat — viac muziky
Neexistuja zbytocné data

@ Musime vediet vyhodnocovat ich kvalitu
Pouzivame statistiku

Priklad: Meranie teploty dvoma teplomermi

prva hodnota druha hodnota
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Ako s datami nakladat

Viac dat — viac muziky
Neexistuja zbytocné data

@ Musime vediet vyhodnocovat ich kvalitu
Pouzivame statistiku

Priklad: Meranie teploty dvoma teplomermi

|

prva hodnota

druha hodnota

4
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Dnesna prednaska

Co sa dnes nenaucime

@ Ako data rigorézne analyzovat
Predmet Analyza experimentélnich dat

o Statistiku

Co sa dnes naucime

o Zaklady manipulacie s datami

Nacitat data
Exportovat data
Slusne data preskupovat

@ Analyzovat data pohladom

Vytvorenie prvej predstavy o datovom sibore
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https://www.fel.cvut.cz/cz/education/bk/predmety/55/98/p5598606.html

Pandas
Python data analysis library

1| pandas
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Pandas
Python data analysis library

Balicek na pracu s datami
Implementacia objektu DataFrame

Systematizécia dat

Nastroje na okamziti jednoduchd analyzu
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https://pandas.pydata.org/
https://github.com/pandas-dev/pandas
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html

Pandas

Instalacia, zahrnutie do programu

Instalacia
e pip install pandas J

Konvencia pre import
@ import pandas as pd J
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https://pypi.org/project/pandas/

pandas.DataFrame
Datova tabulka

1. veliéina 2. velicina 3. velicina  --- m. veli¢ina
1. realizacia o . . .
2. realizacia o . . .
3. realizacia . . . .
n. realizacia [ ° . .
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pandas.DataFrame
Datova tabulka

Stlpce (df.columns)

[1. veli¢éina 2. velicina 3. velicina -+ m. veli¢ina ]
1. realizacia o . . .
2. realizacia o . . .
3. realizacia . . . .
n. realizacia [ ° . .
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pandas.DataFrame
Datova tabulka

1. veliéina 2. velicina 3. velicina  --- m. veli¢ina
1. realizacia o . . .
2. realizacia o . . .
3. realizacia . . . .
n. realizacia [ ° . .

Indexy (df.index)
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pandas.DataFrame
Datova tabulka

1. veliéina 2. velicina 3. velicina  --- m. veli¢ina
1. realizacia o . . .
2. realizacia o . . .
3. realizacia . . . .
n. realizacia [ ° . .

Data (pd.to_numpy (df))
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pandas.DataFrame
Datova tabulka

1. veliéina 2. velicina 3. velicina  --- m. veli¢ina
1. realizacia o . . .
2. realizacia o . . .
3. realizacia . . . .
n. realizacia [ ° . .

pd.DataFrame
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pandas.DataFrame
Vyhody oproti numpy.ndarray

@ Prehladnost

» Ku kazdej z dimenzii je priradeny objekt pandas.Index
» Zakladné statistiky datasetu dostupné okamzite

* DataFrame.describe()
» Moznost casového indexu
* Velka vyhoda pri praci s €asovymi postupnostami
e Integracia s matplotlib

@ Rozsirené moznosti indexacie
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Index.html

pandas.DataFrame

Vytvorenie

Pomocou listu

1 df = pd.DataFrame([['Adis’, 'A’, True], [’'Beba’, 'F’, Falsell,
columns=['name’, ’'grade’, ’'passed’], index=range(2))

Pomocou dictionary

1 df = pd.DataFrame({'name’: ['Adis’, 'Beba’l, ’'grade’: ['A’, 'F'I],

"passed’:

[True, Falsel}, index=range(2))

Nacitanie zo stboru

o Funkcia pd.read_csv()

Matej Oravec
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.read_csv.html

Objekty typu index

Znackovanie riadkov a stlpcov

pandas.Index
e Zakladny typ indexu
@ Objekt typu numpy.ndarray

Specifikacia indexu

1 row_index = pd.Index('a b c d e’.split(’ "))
2 column_index = pd.Index(('first’, ’'second’, ’'third’))

3 df = pd.DataFrame(np.random.random((5, 3)), index=row_index, columns
=column_index)
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Index.html

Objekty typu index

Znackovanie riadkov a stlpcov

pandas.Index
e Zakladny typ indexu
@ Objekt typu numpy.ndarray

Specifikacia indexu

1 df = pd.DataFrame(np.random.random((5, 3)), index="a b c d e’'.split(
" "), columns=('first’, ’'second’, ’'third’))
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Index.html

Objekty typu index

Znackovanie riadkov a stlpcov

pandas.MultiIndex

Zisk Hodnotenie klientov

2017 2018 2019 2017 2018 2019

Moznosti vytvorenia
e pandas.MultiIndex.from_tuples()
@ pandas.MultiIndex.from_product()

@ pandas.MultiIndex.from_arrays()

y
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.MultiIndex.html#pandas-multiindex
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.MultiIndex.from_tuples.html#pandas.MultiIndex.from_tuples
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.MultiIndex.from_product.html#pandas.MultiIndex.from_product
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.MultiIndex.from_arrays.html#pandas.MultiIndex.from_arrays

Indexovanie v pandas.DataFrame
Metédy loc a iloc

Indexovanie ako v numpy

@ Mozné, ale pocita sa s pouzitim lokaénych metéd z pandas

df[3, 10] # Row, column

df[’'bank’] # One column. Returns a pd.Series object
df[’parent_col’, ’'child_col’'][3] # Hierarchical indexing
df[df['client_ranking’] > 5.1 # Logical indexing

o n T w
Il

AW N =

pandas.DataFrame. loc

@ Vyber na zaklade labelu, nie poradia

1 a = df.loc[3, ’bank’:’client_ranking’] # Row, range of columns

2 b =df.loc[:, 'bank’] # One column. Returns a pd.Series object

3 ¢ = df.loc[3, (’'parent_col’, ’'child_col’)] # Hierarchical indexing
4 d = df.loc[df.loc[:, 'client_ranking’'] > 5.] # Logical indexing

4
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.loc.html

Indexovanie v pandas.DataFrame
Metédy loc a iloc

Indexovanie ako v numpy

@ Mozné, ale pocita sa s pouzitim lokaénych metéd z pandas

df[3, 10] # Row, column

df[’'bank’] # One column. Returns a pd.Series object
df[’parent_col’, ’'child_col’'][3] # Hierarchical indexing
df[df['client_ranking’] > 5.1 # Logical indexing

A W N R
o 0 T O
i nn

pandas.DataFrame. loc
@ Pri pouziti hierarchického indexovania: najvhodnejsie pouzit objekt
pandas.IndexSlice

1 idx = pd.IndexSlice
2 a = df.loc[:, idx[’client_ranking’, '2017':'2018’']]

4
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.loc.html

Indexovanie v pandas.DataFrame
Metédy loc a iloc

Indexovanie ako v numpy

@ Mozné, ale pocita sa s pouzitim lokaénych metéd z pandas

df[3, 10] # Row, column

df[’'bank’] # One column. Returns a pd.Series object
df[’parent_col’, ’'child_col’'][3] # Hierarchical indexing
df[df['client_ranking’] > 5.1 # Logical indexing

o n T w
Il

A W N R

pandas.DataFrame.iloc
@ Indexovanie poradim
@ Pri hierarchickom indexovani rovnaky postup ako pre
pandas.DataFrame.loc

1 a =df.iloc[:, :2]
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.loc.html

Indexovanie v pandas.DataFrame
Metédy loc a iloc

Pozor na Ciselné indexy

1 >>> df = pd.DataFrame(np.random.random((2, 4)))
2 >>> print(df.loc[:, :2]) # Stop index INCLUDED
3 0 1 2

4 0 0.799448 0.356222 0.078508

5 1 0.778320 0.769942 0.317316

6

7 >>> print(df.iloc[:, :2]) # Stop index NOT INCLUDED
8 [¢] 1

9 0 0.799448 0.356222

101 0.778320 0.769942
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Manipulacia so struktarou dat

pandas.concat()

dfl df2
a b [¢ d
0 0.799448 0.356222 0 0.799448 0.356222
1 0.778320 0.769942 1 0.778320 0.769942

pd.concat([dfl, df2], axis=1)

a b C d
0 0.799448 0.356222 0.799448 0.356222
1 0.778320 0.769942 0.778320 0.769942
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.concat.html

Manipulacia so struktarou dat
pandas.pivot()

dfl
misc new val
0 Tless 3 small
1 Tless 4 big
2 more 5 small
3 more 6 big

df.pivot (index="misc’, columns='val’, values='new’)

val big small

misc
less 4 3
more 6 5
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.pivot.html

Nahlad na data

Prvych alebo poslednych n =5 riadkov
@ pandas.DataFrame.head()
@ pandas.DataFrame.tail()

n riadkov s najvicsou alebo najmensou hodnotou v zadanom stlpci
e pandas.DataFrame.nlargest()
@ pandas.DataFrame.nsmallest()

Zakladné statistiky
@ pandas. (DataFrame/Series).value_counts()
e pandas.DataFrame.describe()
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.head.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.tail.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.nlargest.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.nsmallest.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.value_counts.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.describe.html

Nahlad na data

Metéda pandas.DataFrame.describe()

Aplikacia na dataset iris

sepal_length

sepal_width

petal_length petal_width

count 150.000000  150.000000 150.000000  150.000000
mean 5.843333 3.057333 3.758000 1.199333
std 0.828066 0.435866 1.765298 0.762238
min 4.300000 2.000000 1.000000 0.100000
25% 5.100000 2.800000 1.600000 0.300000
50% 5.800000 3.000000 4.350000 1.300000
75% 6.400000 3.300000 5.100000 1.800000
max 7.900000 4.400000 6.900000 2.500000
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Co s chybajacimi datami

o Data mozu chybat z réznych dévodov

» Absencia merania, meranie mimo konfidenéného intervalu
» Matematicky nedefinované vyrazy (napr. 0/0)
» Nekompletna pivot tabulka atd.

Objekty pre pracu s nestandardnymi Cislami

e numpy.Inf Pozitivne nekone¢no (float)
@ numpy.NINF Negativne nekonecno (float)
@ numpy .NAN Necislo (float)

v

Praca s tymito konstantami v Pandas
e pandas.DataFrame.dropna()
e pandas.DataFrame. (isna/notna) ()
e pandas.DataFrame.fillna()

v
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https://numpy.org/devdocs/reference/constants.html
https://pandas.pydata.org/pandas-docs/stable/user_guide/missing_data.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.dropna.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.isna.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.fillna.html

Co s chybajacimi datami
Metéda pandas.DataFrame.dropna()

Pouzitie

>>> df

a
NaN
9.0
NaN
NaN
7.0
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Co s chybajacimi datami
Metéda pandas.DataFrame.dropna()

Pouzitie

>>> df.dropna()
a b c d
0

e f
1 9.0 1 1 2. 5 1.0
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Co s chybajacimi datami
Metéda pandas.DataFrame.dropna()

Pouzitie

>>> df.dropna(axis=1)

b c e
0 1 3 6
1 1 1 5
2 8 0 3
3 3 1 7
4 9 0 5
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Co s chybajacimi datami
Metéda pandas.DataFrame.dropna()

Pouzitie

>>> df.dropna(axis=1, thresh=3)

b c d e f
6 1 3 2.0 6 3.0
111 2.0 5 1.0
2 8 06 NaN 3 6.0
3 3 1 7.0 7 8.0
4 9 0 2.0 5 NaN

v
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Co s chybajacimi datami
Metéda pandas.DataFrame.fillna()

Pouzitie

>>> df

a
NaN
9.0
NaN
NaN
7.0
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Co s chybajacimi datami
Metéda pandas.DataFrame.fillna()

Pouzitie

>>> df.fillna(789)

a b c d e f
O 789.0 1 3 2.0 6 3.0
1 9.0 1 1 2.0 5 1.0
2 789.0 8 0 789.0 3 6.0
3 789.0 3 1 7.0 7 8.0
4 7.0 9 0 2.0 5 789.0

W
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Co s chybajacimi datami
Metéda pandas.DataFrame.fillna()

Pouzitie

>>> df.fillna(method="ffill’")
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Spajanie dvoch datasetov

e pandas.concat() ,zliepa“ objekty dokopy

@ Spéjanie objektov v zmysle zlu¢ovania datasetov —
pandas.DataFrame.merge()

Priklad pouzitia metédy pandas.DataFrame.merge()

>>> df_bek

bekele
weight 56
height 165
nationality Ethiopia
marathon_time 2:01:41
where Berlin
year 2019
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.concat.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.merge.html

Spajanie dvoch datasetov

e pandas.concat() ,zliepa“ objekty dokopy

@ Spéjanie objektov v zmysle zlu¢ovania datasetov —
pandas.DataFrame.merge()

Priklad pouzitia metédy pandas.DataFrame.merge()

>>> df_kip

kipchoge
weight 52
height 167
nationality Kenya
marathon_time 2:01:39
where Berlin
year 2018
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.concat.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.merge.html

Spajanie dvoch datasetov

e pandas.concat() ,zliepa“ objekty dokopy

@ Spéjanie objektov v zmysle zlu¢ovania datasetov —
pandas.DataFrame.merge()

Priklad pouzitia metédy pandas.DataFrame.merge()

>>> df_bek.merge(df_kip, on=df_bek.index).set_index(’'key_0")

bekele kipchoge

key_0
weight 56 52
height 165 167

nationality Ethiopia Kenya
marathon_time 2:01:41 2:01:39
where Berlin Berlin
year 2019 2018
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.concat.html
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.merge.html

Zoskupovanie dat
Metéda pandas.DataFrame.groupby ()

Priklad: Maratén — najvyssi na jednotlivych miestach

>>> df

weight height nationality marathon_pb where year
bekele 56 165 Ethiopia 2:01:41 Berlin 2019
kipchoge 52 167 Kenya 2:01:39 Berlin 2018
zatopek 72 182 (Czechoslovakia 2:23:04 Helsinki 1952
pavlista 62 179 Czech Republic 2:16:30 Prague 2019
kosgei NaN NaN Kenya 2:14:04 Chicago 2019
radcliffe 54 173 Great Britain 2:15:25 London 2003
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Zoskupovanie dat
Metéda pandas.DataFrame.groupby ()

Priklad: Maratén — najvyssi na jednotlivych miestach

>>> df.loc[:, "height’].groupby(df.loc[:, 'where’]).max()

where

Berlin 167.0
Chicago NaN
Helsinki 182.0
London 173.0
Prague 179.0

Name: height, dtype: float64
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Aplikacia funkcii na data

pandas. (Series/DataFrame) .apply()

>>> df

U WNRFEO

[cNcNoNoNoNo

A
.897537
.081324
.848448
.741872
.768731
.094650

[cNocNoNoNoNo

B

.278127
.845928
.609961
.735974
.647151
.905735
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.apply.html

Aplikacia funkcii na d

ata

pandas. (Series/DataFrame) .apply()
>>> df['C'] = df.loc[:, 'B’'].apply(lambda x: int(100 * x))
>>> df
A B C
0 0.897537 0.278127 27
1 0.081324 0.845928 84
2 0.848448 0.609961 60
3 0.741872 0.735974 73
4 0.768731 0.647151 64
5 0.094650 0.905735 90
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.apply.html

Agregacia funkcii

pandas.DataFrame.agg()

>>> df2

A
.897537
.081324
.848448
.741872
.768731
.094650
.499432
.346645
.953975
.690989

OCoOoONOOUD WNREO
[cNocNoNoNoNoNoNoNoNo]

[cNocNoNoNoNoNoNoNoNo]

B

.278127
.845928
.609961
.735974
.647151
.905735
.319021
.952854
.874165
.807034

Matej Oravec
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.agg.html

Agregacia funkcii

pandas.DataFrame.agg() > Docs J
>>> df2.agg(['max’, 'std’, 'mean’l])
A B

max 0.953975 0.952854
std 0.321550 0.236785
mean 0.592360 0.697595
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.agg.html

Dakujem za pozornost.
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