Co je statistika,
promenne, urovne mereni

POLb1139 Statistické mysleni v socialnich védach



“Without data you're just
another person with an
opinion”

- W. Edwards Deming




Statistika

e It is a key component in the scientific toolbox and one of the main
ways we have of describing the natural world and of finding out how
it works.” (Hector 2021)

e ,Statistics is a bit like sticking your finger into a revolving fan blade:
sometimes it’s very painful, but it does give you the power to answer
interesting questions.” (Field 2009)



Statistika

e Souhrn technik, pomoci kterych se realizuje komplexni prace s daty:
e Sbér
* Analyza
* Interpretace
 (a vizualizace)

* Presahuje jednotlivé tematické oblasti vedy
* Hleda odpovedi na mnozstvi otazek

* Diva se na svét kvantitativnhim pohledem



FiveThirtyEight

Neni to pouze teorie

Biden is favoredto win the election

We simulate the election 40,000 times to see who wins most often. The sample
of 100 outcomes below gives you a good idea of the range of scenarios our
model thinks is possible.
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No Electoral College majority, House decides election



Survived Pclass Mame Sex Age siblings/Spouses Aboard Parents/Children Aboard

] 3 Mr. Owen Harris Braund male 22 1 a

1 1 Mrs. John Bradley (Florence Briggs Thayer) Cumings female 38 1 0

1 3 Miss, Laina Heikkinen female 26 0 a

1 1 Mrs. Jacques Heath (Lily May Peel) Futrelle female 35 1 0

] 3 Mr, William Henry Allen male 35 ] 0

] 3 Mr. James Maran male 27 0 i

] 1 Mr, Timothy J McCarthy male 54 ] 0

] 3 Master. Gosta Leonard Palsson male 2 3 1

1 3 Mrs, Oscar W (Elisabeth Vilhelmina Berg) Johnson female 27 ] 2

1 2 Mrs. Micholas (Adele Achem) Masser female 14 1 0

1 3 Miss, Marguerite Rut Sandstrom female 4 1 1

1 1 Miss. Elizabeth Bonnell female 58 0 i

] 3 Mr, William Henry Saundercock male 20 ] 0

] 3 Mr. Anders Johan Andersson male 39 1 5

] 3 Miss, Hulda Amanda Adolfing Vestrom female 14 0 0

1 2 Mrs. (Mary D Kingcome) Hewlett female 55 0 0

0 3 Master, Eugene Rice male 2 4 1

1 2 Mr. Charles Eugene Williams male 23 ] 0

o 3 Mrs, Julius (Emelia Maria Vandemoortele) Vander Planke female 31 1 0 : e ———— —
1 3 Mrs. Fatima Masselmani female 22 0 0 J J A S T OR L 0 S T 0 N TI
0 2 Mr. Joseph JFynney male 35 0 0

1 2 Mr, Lawrence Beesley male 34 ] 0

1 3 Miss. Anna McGowan female 15 0 i

X ’ Hir. Villam Thompean Sioper el = ’ ; rephedmfog i ';:;:*:::f.'.;:':‘am* R T ey v
0 3 Miss. Torborg Danira Palsson female 8 3 ! ;:?V:”;:E:-C:;::::::r at :pa Race, Newfound]):n:. Flashes: “Eighteen Hundred Lives Have Been
1 3 Mrs. Carl Oscar (Selma Augusta Emilia Johansson) Asplund female 38 1 5 Lt aiihs Wreok of (he Thanic”

] 3 Mr. Farred Chehab Emir male 26 0 i

] 1 Mr. Charles Alexander Fortune male 19 3 2

1 3 Miss, Ellen O'Dwyer female 24 0 0

] 3 Mr. Lalic Todoroff male 23 0 a0

] 1 Don. Manuel E Uruchurtu male 40 0 i

1 1 Mrs, William Augustus (Marie Eugenie) Spencer female 43 1 0

1 3 Miss, Mary Agatha Glynn female 18 ] 0

] 2 Mr. Edward H Wheadon male 66 0 a0

] 1 Mr. Edgar Joseph Meyer male 28 1 0

] 1 Mr. Alexander Cskar Holverson male 42 1 a0

1 3 Mr. Hanna Mamee male 13 0 i

] 3 Mr. Ernest Charles Cann male 21 0 0

] 3 Miss, Augusta Maria Vander Planke female 13 2 0

1 3 Miss, Jamila Micola-Yarred female 14 1 0
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Jak to funguje (Spiegelhalter 2019)

* Problem — Plan — Data — Analysis - Conclusion

Na zaklade pozorovani si stanovime problem
Naplanujeme si postup

Stanovime si teorii vysvetlujici nas problem (hypotezy)
Ziskame vhodna data a otestujeme platnost hypotezy
Vytvorime duvéryhodny zavér z naSich analyz

ok~ wbdh-~



Jak to funguje (Spiegelhalter 2019)

* Understanding
and defining
the problem
+ How do we go
about answering
this question? \
PROBLEM

+ What to

measure
+ Interpretation and how?
+ Conclusions + Study design?
+ New ideas + Recording?
+ Communication + Collecting?
CONCLUSION PLAN
THE
PPDAC
CYCLE

ANALYSIS \_/ DATA

* Sort data + Collection
« Construct + Management
table, graphs + Cleaning

+ Look for patterns
« Hypothesis
generation

Figure 0.3
The PPDAC problem-solving cycle,
going from Problem, Plan, Data,
Analysis to Conclusion and
communication, and starting again on
another cycle.



Data: promenne a pripady
e Statisticka analyza bez (velkého poctu) dat neni mozna

* Potrebujeme vedeét:
* Co mérime (koncept)
 Jak to mérime (operacionalizace)
* Na jaké urovni mérime (jednotlivci, regiony, staty)
e Co je jednotka analyzy (volic, politicka strana, obec)



Rychlost auta

 Jak méfit: maximalni rychlost auta v km/hod (operacionalizace)
* Uroven méfeni: individudIni
 Jednotka analyzy: auto

* Jednoduché a vcelku nesporné




Spokojenost s demokracii

e Jak meérit?
* Uroven méfeni? (ob&ané vs. staty)

* ObcCané:
 Jak spokojeni jste se stavem demokracie ve vasi zemi? (Skala 1-10)

* Souhlasite s nasledujicim tvrzenim? Liberalni demokracie s pravidelnymi
volbami je vhodnéjsi nez vlada silného lidra. (ano/ne)

* OdliSné zplisoby méreni 2 odlisSné proménné



ProcC to nemichat

* Uroven méfeni vs. interpretace dosaZzenych zjisténi

* Ekologicka chyba — aplikace vysledkt na urcitou Uroven bez toho, aby
k tomu opravnovala podoba dat a analyzy

* Priklad:
* Zjisténi: konzervativni strany maji vyssi podporu v obcich s vyssi mirou
nezameéstnanosti
* Interpretace: nezamestnani lidé voli konzervativni strany

* Kde je chyba?



Proménna

e ZpUsob uchopeni jevu, které zkoumame a mérime

* Jeji hodnota variuje (jinak jde o konstantu)
* Klicovy prvek nejen pro kvantitativni vyzkum

* Denni teplota, pocet hlasu strany ve volbach, cena ovoce, e-mailové
adresy zameéstnancu univerzity



Deleni promennych

* Dle postaveni ve vyzkumu:
* Nezavisla (nezavisle) proménna — predpokladana pricina
e Zavisla (zavisle) proménna — predpokladany nasledek

* Pfedpoklad kauzdlniho vztahu NP - ZP
e Zaklad pro formulaci hypotéz

* Pfitomnost tretich promeénnych a jejich kontrola



Deleni promennych dle urovne mereni

Moznost sefazeni

Stejné rozdily

Vécné vyznamna

hodnot hodnot nula
o Nominalni
Kategoricke —
Ordinalni +
o Intervalové + +
Kardinalni —
Pomerove + + +

e Kardinalni:

* Diskrétni — pouze cela cCisla
* Spojita — teoreticky nekonecné mnozstvi hodnot




Priklady promennych

Nominalni:
* jména osob, nazvy obci
* pouze dvé hodnoty — binarni (dummy) — student (ano/ne), icast ve volbach (ano/ne)

Ordinalni — stupné vzdélani, vojenské hodnosti
Intervalova — teplota v st. Celsia, poschodi vdomé

Pomeérové — pocet ¢lent domacnosti, mira nezaméstnanosti

Dulezity je obsah, ne formalni zapis — jména osob se daji seradit abecedné, ale
nejde o vécné smysluplne poradi (stejné tak telefonni Cisla, adresy...)



Klicove pojmy na zaver

* Reliabilita:
* Schopnost dosazeni stejnych vysledkl pri opakovaném méreni
 Jak spolehliva je nase operacionalizace a nase méreni?
* Bude stejna hodnota namérena zitra?
e KdyzZ kategorizaci a mérenim povérim dva ruzné lidi, naméri stejnou hodnotu?

e Validita:
* Schopnost méreni toho, co skutecné chceme meérit
* Schopnost generalizace nasich zjisténi (externi validita) — jina prednaska



Validita a reliabilita (Lundberg 20006)

Validity

Reliability




