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Navazujeme na minule...

Mame data
Mame datovou matici
Kombinace proménnych a pfipadu

Co s tim?

Chci data sumarizovat, vizualizovat, podivat se na strukturu dat




Deskriptivni analyza

Explorace dat v ramci jedné proménné

Jednorozmérna analyza

Nehledame rozdily ani souvislosti mezi promé&nnymi (vicerozmérna analyza)

Dobry prvni krok vzdy

Vizualizace




Deskriptivni analyza

Zalezi na urovni proménnych podle mereni
Ruzné typy proménnych = rizné moznosti

Vzdy ale zaCiname popisem

Prostor pro odhalovani chyb (méreni)




Kategoricka data

Nominalni a ordinalni proméenna
Cim se vyznadu;ji?

Co s nimi tedy muzeme délat?

MuaZeme se podivat, kolik mame pfipadu pro jednotlivé kategorie

Jak je distribuovana proménna napric kategoriemi

Neprovadime zadné vypocty
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None of these (NEVER married or in legally registered civil unio

n)No

Town or small city

Vocational ISCED 3C >= 2 years, no access ISCED 5

ES-ISCED IIIb, lower tier upper

Legally married Yes A big city Vocational ISCED 3C >= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper
None of these (NEVER married or in legally registered civil union)No Town or small city Vocational ISCED 3C >= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper
None of these (NEVER married or in legally registered civil union)No A big city ISCED 5A long, master/equivalent from upper/single tier tertiary | ES-ISCED V2, higher tertiary ed
None of these (NEVER married or in legally registered civil union)No Town or small city Vocational ISCED 3C >= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper
Legally married Country village Vocational ISCED 3C >= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper
Legally married A big city ISCED 5A long, master/equivalent from upper/single tier tertiary | ES-ISCED V2, higher tertiary ed
None of these (NEVER married or in legally registered civil union)No Town or small city ISCED 5A long, master/equivalent from upper/single tier tertiary | ES-ISCED V2, higher tertiary ed
Legally married Yes Town or small city General ISCED 2A, access ISCED 3A general/all 3 ES-ISCED II, lower secondary

Legally married Country village Vocational ISCED 3C »>= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper
Legally married Town or small city ISCED 5A long, master/equivalent from upper/single tier tertiary | ES-ISCED V2, higher tertiary ed
Legally separated No Town or small city Vocational ISCED 3C >= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper
Legally married Town or small city ISCED 5A long, master/equivalent from upper/single tier tertiary | ES-ISCED V2, higher tertiary ed
Legally married Town or small city Vocational ISCED 3A, access upper tier ISCED 5A/all 5 ES-ISCED IIla, upper tier upper
None of these (NEVER married or in legally registered civil union)No A big city Vocational ISCED 4A, access upper tier ISCED 5A/all 5 ES-ISCED 1V, advanced vocatio
Legally married A big city Vocational ISCED 3C >= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper
None of these (NEVER married or in legally registered civil union)No Country village General ISCED 3A, access upper tier ISCED 5A/all 5 ES-ISCED IIla, upper tier upper
None of these (NEVER married or in legally registered civil union) Suburbs or outskirts of big city | Vocational ISCED 3C >= 2 years, no access ISCED 5 ES-ISCED IIIb, lower tier upper




Tabulka Cetnosti (frequency table)

Frequency Tables

Frequencies for domicil

domicil Frequency Percent Valid Percent Cumulative Percent
A big city 873 36.405 36.405 36.405
Suburbs or outskirts of big city 60 3670 3670 40.075
Town or small city 134 30.609 30.609 70.664
Country village 697 29.066 29.066 99.750
Farm or home In countryside 6 0.250 0.250 100.000
Missing 0 0.000

Total 2398 100.000




Absnlutnj cetnost

Frequency Tables

Frequencies for domicil v

Relativni
cetnost
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domicil Frequency Percent Valid Percent Cumulative Percent

A big city 873 36.405 36.405 36.405
Suburbs or outskirts of big city 88 3.670 3.670 40.075
Town or small city 734 30.609 30.609 70.684
Country village 697 29.066 29.066 99 750
Farm or home in countryside B 0.250 0.250 100.000
Missing 0 0.000

Total 2398 100.000




Vizualizace

Sloupcovy graf (bar chart)

Kolacovy graf (pie chart) — nedoporucuje se




Frequency Tables

Frequencies for domicil

domicil Frequency Percent Valid Percent Cumulative Percent

A big city 873 36.405 36.405 36.405
Suburbs or outskirts of big city 88 3.670 3.670 40.075
Town or small city 734 30.609 30.609 70.684
Country village 697 29.066 29.066 99.750
Farm or home in countryside 6 0.250 0.250 100.000
Missing 0 0.000

Total 2398 100.000

Domicile, respondent's description
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A big city Suburbsor ~ Townor small city ~ Country village Farm or home in
outskirts of big city countryside




Domicile, respondent's description

B A big city

M Suburbs or outskirts of big city
M Town or small city

[ Country village

CFarm or home in countryside

Frequency Tables

Frequencies for domicil

domicil Frequency Percent Valid Percent Cumulative Percent
A big city 873 36.405 36.405 36.405
Suburbs or outskirts of big city 88 3.670 3.670 40.075
Town or small city 734 30.609 30.609 70.664
Country village 697 29.066 29.066 99 750
Farm or hame in countryside 6 0250 0250 100.000
Missing 0 0.000

Total 2398 100.000




Industry, NACE rev.2
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Co kvantitativni (kardinalni promenné?)
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Descriptives T-Tests ANOVA Mixed Models Regression Frequencies Factor Reliability SEM
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'3 100 to 499 No 6 1 . 40 Yes 44 Construction of buildings
4 100 to 499 Yes 2 8 4 46 Yes 50 Scientific research and development
5 500 or more Yes 20 7 2 40 Yes 45 Public administration and defence; compulsory social security
6 100 to 499 Yes 6 9 7 43 Yes 45 Retail trade, except of motor vehicles and motorcycles
7 100 to 499 No 1 have/had no influence 1 have/had no influence 42 Yes 45 Manufacture of electrical equipment
'8 | 25t0 99 Yes 5 4 1 40 Yes 45 Retail trade, except of motor vehicles and motorcycles
9 10 to 24 Yes 7 9 1 40 Yes 44 Manufacture of machinery and equipment n.e.c.
0 Under 10 No I have/had no influence I have/had no influence 36 Yes 36 Food and beverage service activities
i 25to0 99 No 1 have/had no influence 1 have/had no influence 42 Yes 42 Manufacture of machinery and equipment n.e.c.
2 | 25t0 99 No 5 1 have/had no influence 40 Yes 50 Retail trade, except of motor vehicles and motorcycles
i3 | 500 or more No 8 6 40 Yes 45 Residential care activities
4 100 to 499 No 8 3 45 Yes 50 Services to buildings and landscape activities
i5 500 or more No 2 I have/had no influence 40 Yes 40 Wholesale trade, except of motor vehides and motorcydes
6 100 to 499 Yes 4 9 8 40 Yes 40 Repair and installation of machinery and equipment
i7 | Under 10 No 4 1 have/had no influence 40 Yes 40 Public administration and defence; compulsory social security
i8
9 500 or more No I have/had complete control I have/had complete contrcl No 45 Specialised construction activities
10 | Under 10 Yes 4 1 No Motion picture, video and television programme production, sound recording and music py
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Histogram
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bell shaped

skewed Fo the left

.

skewed to the cight

two peaks




Skewness (S,,) Kurtosis (S,,)
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Distribuce wo b

:
Kolik ma vrchol(1?
Je symetricka (zvonovy tvar, symetrie kolem | :
stfedni hodnoty) :
Symetrické rozlozeni = Sikmost (skewness) blizk - ’
nu | e Height Height

Pozitivni zeSikméni (zeSikmeni zprava)
Negativni zeSikmeni (zleva)

Spicatost (kurtosis) = rozdé&leni blizko stfedu
Pozitivni SpiCatost = SpiCaté rozlozeni

Negativni Spicatost = ploché/placaté




Centralni tendence distribuce

UziteCné k sumarizaci

Modus

Median

Primér




Centralni tendence distribuce

UziteCné k sumarizaci

Nominalni data — modus

Ordinalni data — modus, median

Kategoricka data — modus, median, prameér




MODUS

NejCastéjsSi hodnota

Ktery sloupec sloupcového grafu nebo histogramu je nejvyssi???
Ktery kus kolaCového grafu je nejvétsi?
Muze jich byt vice — pak mame multimodalni distribuci

Vice modu (tfeba bimodalni)

Muazu pouzit pro kardinalni i kategoricka data




MEDIAN

Stfedova hodnota, rozdéluje data set na dvé poloviny hodnot

Sefadime hodnoty vzestupné
Najdeme tu, ktera lezi uprostred data setu (jednodussi pro matice s lichym poctem hodnot)
Hodnota, pod kterou lezi 50 % hodnot a nad kterou lezi 50 % hodnot

V kategorickych datech = medianova kategorie (kumulativni ¢etnost zahrnuje 50% pfipadu pod
medianem)

50. percentil

Vyhoda: je stabilni, neni citlivy na extrémni hodnoty




Median: priklad

PocCet odpracovanych hodin tydné pro 11 lidi: 45, 20, 56, 33, 18, 70, 40, 8, 40, 48, 59
Seradime vzestupné: 8, 18, 20, 33, 40, 40, 45, 48, 56, 59, 70
Najdu hodnotu, co lezi uprostrfed (na 6. misté): 8, 18, 20, 33, 35, 40, 45, 48, 56, 59, 70

SUDY POCET CISEL: 8, 18, 20, 33, 35, 40, 45, 48, 56, 59

- Je to hodnota uprostred dvou prostfednich naméfenych hodnot = (35+40)/2 = 37,5




PRUMER

Jednoduchy aritmeticky prdmér

_ XX
X = —
n

Pozor na extrémni hodnoty

Pridmeérny pocet nohou ¢lovéka?




Prumer: priklad

25000 K¢

I ¥

Méesic¢ni plat tfi random lidi v baru:
. 32000 K&

25 000, 32 0000, 40 000 K¢

X = (25 000 + 32 000 + 40 000)/3 = 97 000/3
=32 333,3 KC




Prumer: priklad

25 000 K¢

] = 250 000

Jaky je pramér? ] B
32 000 K¢

X =86 750 KC




Miry centralni
tendence

Jsou jednou z cennych informaci o
distribuci dat

ALE!N

Nestaci. Potfebujeme znat i miru
rozptylenosti téch dat (dispersion)

Priklad: potetovana plocha z
celkové plochy tél fotbalovych
hracu??

K—A’—\

0 S 10 15 20 25 30

mode = 14%.1 median = 1S5 mean = 1S
TEAM 2

/____/\’—\

> 10 15 20 25




ROZPETI
(range) ( 29 0‘9

250 000 — 25 000 = 225 000 32 000

VariaCni rozpéti je taky citlivé na

extremni hodnoty 40 'DDG|

250 000




Tetovani: dva tymy

10.g TEAM1I 193

¥ 4 35

S 10 15 20 25 30

27,7




MEZIKVARTILOVE
ROZPETI

Interquartile range (IQR)
Nebere v uvahu odlehlé hodnoty (vyhoda)

Kvartil — hodnoty, které déla soubor na Ctyfi stejné velké Casti

Je to prvni, druhy a tfeti kvartil




MEZIKVARTILOV
E ROZPETI

Interquartile range (IQR)

Nebere v uvahu odlehlé hodnoty
(vyhoda)

Kvartil — hodnoty, které déla soubor na
Ctyfi stejné velkeé Casti 257

Je to prvni, druhy a tfeti kvartil

IQR je rozdil mezi Q3 a Q1

IQR=Q3-Q1




Najit Q2

0 5,6 8,7 14,1 14,1 15 17,2 19,2 19,3 241 27,7

Median




Najdu Q1 a Q3

0 5,6 8,7 14,1 141 15 17,2 19,2 18,3 24,1 27,7
Q1 Median Q3

IQR = 19,3 - 8,7 = 10,6




Je to vhodne proto, Ze IQR nebere v ivahu velmi nizké a velmi vysoké hodnoty

>Q }5\ 87 14,1 14,1 15 17,2 19,2 & 19,3 2);( 2}>7\

1 1 1

Q1 Median Q3




Co kdyz meé zajimaji odlehlé hodnoty???

<Q1 -1,5(IQR)
>Q3 + 1,5(IQR)

Za témito hodnotami lezi tzv. outliers




BOXPLOT: krabicovy graf

Example with Outliers
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Outlier
Example with pﬁtliers
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Za Jakymi hodnotami lezi odlehlé
pripady??7??

Outlier
Example with pﬁtliers

<Q1-15(QR) a >Q3+1,5(IQR) |« gol




Za Jakymi hodnotami lezi odlehlé

oFipady????

<Q1-1,5(IQR) a >Q3 +1,5(QR)

IQR = 75,5 — 67 = 8,5
67 — 1,5(8,5) = 54,2
75,5 + 1,5(8,5) = 88,25

Outlier
Example with p‘ﬁtliers

%5
£

T @

s




ROZPTYL (variance)

DCEE%

n—1




ROZPTYL

2 Hraci X X - X (x - %)?
PRI IC It M prerey 0 15 (-15) 2= 225 x =15
n—1 Hrag 2 241 |94 82,81
Hrac 3 56 |-94 |8836 3 (x - X)* suma ¢tvercd
Hrac 4 141 |09 |0,81
Hraé 5 172 |22 |484 n-1 =10
Hrac 6 87 |-63 |3969
Hraé 7 192 |42 17,64 _
Hrac 8 141 |-09 |o081 639,74/10 = 63,97
Hrac 9 27,7 | 12,7 | 161,29
Hraé10 |15 |0 0
Hrag11 193 [43  [18,49
0 639,74




ROZPTYL

Cim vétsi rozptyl, tim vétsi variabilita dat. I
L . TeAML 9
Tim vice jsou rozptylena. 872 (3%

Indikuje to rozptyl a vizualné i krabicovy graf 5 20 25
(pFiklad s fotbalisty)
Co je nevyhoda?

Je udan ve stupnici mérené proménné ale na druhou.




SMERODATNA ODCHYLKA (standard

deviation)
Odmocnime hodnotu rozptylu!
Cim v&tsi SD, tim v&tsi variabilita v datech. { ]E.
Ylx—-X%
c =
\j n—1

V nasem fotbalovém tymu byl rozptyl 63,97, tim padem
smérodatna odchylka je 8.

Jako mira disperze dat se pouziva nejCastéji.




