Deskriptivni statistika

POLb1139 Statistické mysleni v socialnich vedach



Dnes se posouvame o krok dale

e Zname typy proménnych
* Mame data (vlastni sbér / jinym zplsobem)

e Jak zacit analyzu?

* Idealni prvni kroky:
* Poznejte sva data — struktura, distribuce
* Vizualizace dat






Deskriptivni analyza

Explorace dat v ramci jedné proménné

* Jednorozmérna analyza

Cilem je popsat a porozumét datum

Nehledame rozdily ani souvislosti mezi proménnymi

Ma smysl pred vicerozmérnou analyzou (nebo i samostatné)

Vizualizace



Deskriptivni analyza

e Zalezi na urovni proménnych podle méreni
e RUzné typy proménnych poskytuji rizné moznosti
e Kardinalni > ordinalni > nominalni
e SPSS vas zpravidla nezachrani (a neupozorni na oCividny nesmysl)

* Prostor pro odhalovani chyb (méreni)
* |dentifikace odlehlych pripadu (outliers)
* |dentifikace chyb pfri vkladani dat (pokud se daji jednoduse rozpoznat)



Kategoricka data

* Nominalni a ordinalni proménné
* Spolecné znaky a rozdily
e Coje (a neni) s nimi mozné délat?

* Primarné mizeme sledovat, kolik prfipadl spada do jednotlivych
kategorii

* Jaka je distribuce hodnot napric kategoriemi

* Numerické kady pro jejich hodnoty maji pouze symbolicky vyznam -
dusledky?



Najdete alespon 5 nom. / ord.
promennych

@ ESS9C7Z.sav [DataSet1] - IBM SPSS Statistics Data Editor
File Edit View Data Transform  Analyze Graphs  Utilities  Extensions  Window  Help
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l Name | Type | Width Decimals Label | Values Missing
1 o Numeric 9 0 Respondent’s identification number None None
2 nwspol Numeric 4 0 News about politics and current affairs, watchi... {7777, Refus... 7777, 8888, __.
3 T Numeric 1 0 Internet use, how often {1, Never}. .. 7.8.9
4 netustm Numeric 4 0 Internet use, how much time on typical day, i... {6666, Not a... 6666 - 9999
5 e Numeric 1 0 How interested in politics {1, Very inter._. 7,8, 9
6 trstprl Numeric 2 0 Trust in country’s parliament {0, No trust a... 77, 88, 99
7 vote Numeric 1 0 Voted last national election {1, Yes} .. 7,8.9
8 privtecz Numeric 2 0 Party voted for in last national election, Czechia {1, KSCM}... 66-99
9 sgnptit Numeric 1 0 Signed petition last 12 months {1, Yes}... 7.8,9
10 pbldmn Numeric 1 0 Taken part in lawful public demonstration last ... {1, Yes}._. 7.8,9
1" Irscale Numeric 2 0 Placement on left right scale {0, Left}... 77, 88, 99
12 EEE Numeric 1 0 Gender {1. Male}... 9
13 agea Numeric 4 0 Age of respondent, calculated {999, Not ava... 999
14 yrbrm Numeric 4 0 Year of birth {7777, Refus... 7777, 8888, .
15 marsts Numeric 2 0 Legal marital status {1, Legally m... 66 - 99
16 | eisced Numeric 2 0 Highest level of education, ES - ISCED {0, Not possi... 77, 88, 99
17 ' eduyrs Numeric 2 0 Years of full-time education completed {77, Refusal}... 77, 88, 99
18 | ____ Numeric 1 0 Ever had a paid job {1, Yes}... 6-9
19 hinctnta Numeric 2 0 Household's total net income, all sources {1,J-1stde... 77,88, 99
20 EEEE String 5 0 Region {99999, Mot ... 99999
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Tabulka cetnosti

* Analyze - Descriptive Statistics =2 Frequencies

@ Freguencies

‘@5 Respondents identification number [idno)

‘ -

{l How interested in politics [polintr]
d Trust in country's parliament [trstpri]
&> Voted last national election [vote]

&;. Signed petition last 12 months [sgnptit]

f MNews about politics and current affairs, watching, readin...
& Internet use, how much time on typical day, in minutes [...

&> Party voted for in last national election, Czechia [privtecz]

L. Taken nart in lawful nublic demanstratinon 1ast 12 manth

(2]

¥/ Display frequency tables

Variable(s):

4l Internet use, how often [netusofi]
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Tabulka cetnosti

Relativni Cetnost

Absolutni cetnost

<

\

Kumulativni procenta

L

Cumulative

Frequency  Percent  Valid Percent Percent

Valid Never 281 11,7 118 11,8
Only occasionally 186 7.8 7,8 19,6
Afewtimes a week 269 11,2 11,3 30,8
Most days 393 16,4 16,5 47,3
Every day 1259 52,5 527 100,0
Total 2388 99,6 100,0

Missing Don'tknow 10 4

Total 2398 100,0




Vizualizace

e Zakladni pravidlo — nekomplikovat si grafy (zivot)
* Cil —vizualizovat distribuci hodnot
* PIné postaci jednoduché sloupcové grafy (bar charts)

* Je zbytecné pridavat ruzné prvky typu 3D, kombinovat barvy, pouzivat
pro efekt kolacové grafy (pie charts) atd.



Vizualizace

* Analyze = Descriptive Statistics 2 Frequencies = Charts
» Graphs = Chart Builder - Bar... Bomne

Variables: Chart preview uses example data

% Respondentsid... |~ Simple Bar Count of Internet use, how _..
& News about politi...
ol Internet use, how... [l ..._._..
& Internet use, how... §
il How interested in...
ol Trustin countrys ... 3
&b Voted last nation...
& Partyvoted forin | :
&b Signed petition la... '

Filter?

Count

| & Taken partin lawl.. | | é ------
- @ Frequencies #32 Frequencies: Charts % X | H Category 1 i
| H Category 2 =
Chart Type ' .y

- -
]
;d Internet use, how often
:

& Respondents identification number [idno]
f News about politics and current affairs, watching,

rt
|
Internet use, how much time on typical day, in min -_mﬂ -
4 ) ' © Pie charts Eor | JGE""”“_W"W Groups/Point | D] Tiles/Footnotes

{l How interested in politics [polintr]

n [netusofi]

© None

o Trustin country's parliament ftrstpri] © Histograms: Sl | Choose from:
@5 Voted last national election [vote] 0 ) ) Bootstrap | Favorites

& Partyvoted for in |ast national election, Czechia [pr | far & ‘ .
ine
&5 Signed petition last 12 months [sgnptif] ChartValues . e | |

L. Taken nart in lawfiil nuhlic demanstratinn last 12 1

® Frequencies © Percentages | Pie/Polar

| ScatterDot| | | @ & % ¢ ¢
- | Histogram d b ¢
( (ot cmay ) ) ) | High Low,
| Boxplot
Dual Axes

. [+ Display frequency tables
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Internet use, how often

Mever

Only occasionally Afewtimes a
week

Internet use, how often

Most days

Every day

Cumulative

Frequency  Percent  Valid Percent Percent

Valid Never 2831 1.7 1.8 11,8
Only occasionally 186 7.8 _ 7.8 196
Afewtimes a week 268 11,2 1.3 308
Most days 3893 164 165 473
Every day 1259 525 52,7 100,0
Total 2388 996 100,0

Missing Don't know 10 4

Total 23498 100,0




Internet use, how often

Cumulative

Frequency  Percent  Valid Percent Percent

Valid Never 2831 1.7 1.8 11,8
Only occasionally 186 7,8 7.8 19,6
Afewtimes a week 269 11,2 1.3 3oe
Most days 393 16,4 16,5 473
Every day 1259 525 52,7 100,0
Total 2388 996 1000

Missing Don't know 10 A

Total 23498 100,0
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Party voted for in last national election, Czechia
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Trust in country's parliament
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Kardinalni promenne

* Intervalové a poméroveé (SPSS nerozliSuje — obé jsou scale)

 Numerické kody (zpravidla) odpovidaji realnym pozorovanym
hodnotam

* VVice moznosti jednorozmeérné analyzy oproti nominalnim a
ordinalnim proménnym

* Vizualizace — stejna pravidla
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Histogram
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bell shaped skewed to the cight

skewed to the lebt
two peaks

* Vice — prednaska 15.3. o normalni distribuci




Miry centralni tendence

e UziteCné nastroje k lepSimu poznani nasich dat
 Modus, median, primér

* Pouziti zavisi od typu promeénné:
* Nominalni — modus
e Ordinalni — modus, median
e Kardindlni — modus, median, primér



Modus

* Nejcastéjsi hodnota
* Frekvencni tabulka - nejvyssi hodnota
* Sloupcovy graf / histogram - nejvyssi sloupec

* \/lyuziti pri vsech typech proménnych
* Modus nemusi byt nutné pouze jeden (bimodalni, multimodalni
distribuce)



Median

» Stredova hodnota, rozdéluje dataset na dvé poloviny hodnot
* Hodnota, pod kterou lezi 50 % hodnot a nad kterou lezi 50 % hodnot

 \ kategorickych datech = medianova kategorie (kumulativni ¢etnost zahrnuje 50 %
pfipadu pod medidanem)
* 50. percentil

* Postup:
e Seradime hodnoty vzestupné

* Najdeme tu, ktera lezi uprostred data setu (jednodussi pro matice s lichym poctem
hodnot)

* Vyhoda: je stabilni, neni citlivy na extrémni hodnoty



Median - priklad

* PocCet hodin denné na socialnich sitich (9 lidi): 7, 0, 15, 8§, 4, 6, 3, 10, 1
* Serazeni=>0,1,3,4,6, 7, 8,10, 15
* VVybér hodnoty uprostred (5. v poradi) 2 6

* Co kdyz mame sudy pocet pozorovani?
8 lidi, stejny priklad: 7, 0, 15, 8§, 4, 6, 3, 10
* Sefazeni—> 0, 3,4,6, 7, 8, 10, 15
* Median je uprostfed dvou prostfednich namérenych hodnot: (6+7)/2 = 6,5

* Sudy a lichy pocet — pri velkém poctu dat je rozdil vécné zanedbatelny



Prumer
* Aritmeticky priimér = soucet hodnot / pocet pripad
* Pouze u kardinalnich proménnych

* Citlivy na extrémni hodnoty

* Primérna mzda vs. medidanova mzda



Mesicné prijmy hostu restaurace v tis. KC

* Priklad 1:
* 11 hostu: 20, 30, 35, 40, 45, 50, 55, 60, 70, 75, 80
 Median = 50k
 Primér = 50,9k

* Priklad 2:
* 13 hostu: 20, 30, 35, 40, 45, 50, 55, 60, 70, 75, 80, 400, 450
 Median = 55k
* Prumeér = 108,5k

 Priklad 3:
* Do restaurace vstoupi Elon Musk a Bill Gates
* Median="?
* Primér="



Miry centralni tendence

» UziteCné ukazatele, nékdy

vSak nemusi stacit e
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e Napr. dva soubory dat maji

stejné prameéry, ale ve e LT e
skutecnosti se dost odlisuji = ' an
TEAM 2

e Dllezité je znat i miru St &

rozptyleni dat (dispersion)
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Mezikvartilove rozpeti

* Interquartile range (IQR)
* Umoznuje snizit citlivost na odlehlé pripady

e Kvartily — hodnoty, které rozdéluji soubor dat na 4 stejné velké
skupiny

* Prvni kvartil (Q1), druhy kvartil (Q2), treti kvartil (Q3)



Mezikvartilové rozpéti

25 % 25 % 25 % 25 %

Ql Q2 Q3

*IQR=Q3-Q1

* CojeQ2?



Mezikvartilove rozpeti - postup

1 2,7 43 89 11,4 O 19,0 25,1 31,2 32,8 65,4

Najdeme Q2



Mezikvartilove rozpeti - postup

1 2,7 8,9 11,4 O 19,0 25,1 32,8 65,4

Najdeme Q1 a Q3

IQR=Q3-Q1=31,2-4,3=26,9



Odlehlé pripady (outliers)

e<Q1-1,5*IQR
e >Q3+1,5%IQR

e Qutliers lezi za témito hodnotami
* Vhodné poznat pro urcité druhy analyzy (vliv na vysledky)

* Spocitani nebo vizualizace pomoci krabicového grafu (boxplot)



Age of respondent, calculated
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Internet use, how much time on typical day, in minutes
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Simple Boxplot of Internet use, how much time on typical day, in minutes
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Rozptyl (variance) ﬁ
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* \/ySSi hodnota indikuje vice rozptylena data
* Nevyhoda — uvadi se v jednotkach proménné ale na druhou
* Redeni — smérodatnda odchylka (standard deviation - SD)



Hraci X X - X (x - X)?
Hrac 1 0 15 (-15) %= 225
Hrac 2 241 | 9.1 82 81
Hrac 3 56 |-94 | 8836
Hrac 4 14,1 |09 |o0,81
Hrag 5 172 |22 | 484
Hraé 6 87 |63 | 3969
Hrac 7 192 |42 17,64
Hrac 8 141 [-09 |os81
Hrac 9 277 | 12,7 | 161,29
Hrac 10 15 0 0
Hraé11 | 193 [43 18,49
0 639,74

X =15

¥(x - X)* suma ctvercd

n-1=10

639,74/10 = 63,97



Smerodatna odchylka (standard
deviation)

. \/Z(I—EJE
n—1

* Odmocnina rozptylu
 VVetsi hodnota sm. odchylky = vétsi variabilita v datech

* Priklad fotbalového tymu:
* Rozptyl = 63,97
 Smérodatna odchylka = 8



