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,Definicia Statistiky: Je to veda, ktora
vyraba nespolahlivé fakty zo spolahlivych
udajov.”

Evan Esar

,Ak vas experiment potrebuje
Statistiku, znamena to, Ze ste mali
urobit lepsi experiment.”

Ernest Rutherford




18.1.2013

Je dokazané, ze oslavovanie narodenin
je zdravé.

Statistiky ukazuju, Ze ludia, ktori
oslavili najviac narodenin zili
najdlhsie.

S. den Hartog

Ph D. Thesis Universtity of Groningen

VANOVA, T: TEST
BIINFEBIIIINI
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Rychly uvod do statistiky

Urovne merania

* nomindlna, ordindlna, kardindlna (intervalovd a pomerova)
* Nomindalne premenné:
¢ Nedajti sa zoradit podla velkosti, plati pravidlo patri/nepatri
» (pohlavie, typ diagnézy, miesto bydliska, ...)
¢ Ordinalne (poradové) premenné:

¢ Maju nepresné/nerovnaké vzdialenosti medzi po sebe nasledujticimi hodnotami, ale ich
poradie odraza postupny ndrast/pokles parametra

o (Lickertova $kala: miera suhlasu, frekvencia: nikdy, niekedy, ob¢as, ¢asto, vzdy)
* Intervalové premenné:

¢ maju rovnaké vzdialenosti medzi jednotlivymi hodnotami, ale nulové hodnoty st len
dohodnuté (arbitrarne stanovené;

» (napr. teplota v stupfioch Ceslia/Farenheita, 1Q,...).
* Pomerové premenné:

e maju redlnu nulovii hodnotu a definované rovnaké vzdialenosti medzi jednotlivymi
hodnotami

* umoziuju najvacsiu flexibilitu Statistickych metdd a mézu byt pouzité pre analyzy
e (reak¢ny ¢as, hmotnost, dlZka, ...)

¢ Kategorické premenné: nomindlne a ordindlne
* Kontinudlne premenné: pomerové a intervalové premenné

18.1.2013
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Matematicka Prijatelné

Typ skaly Pripustné statistické operacie

Struktura transformacie

Nominaln ) . n n
o aina Nezoradena mnozina  modus, Chi-kvadrat One to One

Kategoricka (equality (=)
Ordinalna median and modus, percentily, Monotonic
T— Zoradena mnozine  poradova koreldcia (Spearman‘s rho), increasing
P neparametricka analyza variancie, (order (<))
priemer, standardna odchylka, korelacia L
I o Nekoneéné P p . tricks Positive linear
ntervalova ——— (Pearson’s r), regresia, parametricka (affine)
analyza variancie, factorova analyza
All statistics permitted for interval scales Positive
., Jed v lus the following: geometric mean S
Pomerové Loy . & 8eom e similarities
VP harmonic mean, coefficient of variation,

e TS (multiplication)

Stanley Smith Stevens

Age-adjusted Cancer Death Rates,* Males by Site, US, 1930-2005

100
Lung & bronchus

“ N

60

Stomach Prostate
Colon & rectum

40

Rate per 100,000 male population

Pancreas

20
Leukemia

Liver
0T I T T T I T I T T T I T T T T
1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

*Per 100,000, age adjusted to the 2000 US standard population

Note: Due to changes in ICD coding, numerator information has changed over time. Rates for cancer of the liver, lung and bronchus, and colon and
rectum are affected by these coding changes.

Source: US Mortality Data, 1960 to 2005, US Mortality Volumes, 1930 to 1959, National Center for Health Statistics, Centers for Disease Control
and Prevention, 2008.

American Cancer Society, Surveillance and Health Policy Research, 2009




Deskripcia/Inferencia?

* Deskriptivna Statistika:
« Ciselny a graficky opis stiboru
« prevalencie, proporcie, priemery, kategorie,... (grafy,
tabulky)

¢ Inferenc¢na Statistika:

e vyvodzovanie vztahov a savislosti, hladanie rozdielov
(testy, koreldcie, ...)

« Testovanie hypotéz (dno/nie)
e Popis vztahov (koreldcia)
* Modelovanie vztahov (regresnd analyza)

Signifikancia
» Statisticka vyznamnost

¢ udava s akym rizikom (pravdepodobnostou) zamietame
nulovt hypotézu v pripade, keby bola pravdiva.

* Nehovori o zavaznosti zisteného rozdielu/vztahu
* Vyjadruje sa ako p-hodnota (nehovori i miere efektu)

» vysoko signifikantny vysledok nemusi mat ziaden
prakticky vyznam

e Suvisi s velkostou vzorky (sample size)

18.1.2013



* Ak vysledok testu zodpoveda realite, potom je
rozhodnutie spravne, ak nie potom doslo k chybe.

» Kvoli statistickej povahe testu, vysledok, az na par
zriedkavych vynimiek, nie je nikdy bez chyby
* RozliSujeme 2 druhy chyb:
e Chyba I. typu (type I error)
¢ Chyba II. typu (type II error)

* chybné zamietnutie nulovej hypotézy

* nastane, ked nulova hypotéza (Ho) je pravdiva, ale je
zamietnuta

* Chyba falos$nej pozitivity (plany poplach/false
alarm) je vysledok, ktory naznacuje, Ze dana
podmienka bola splnenad, aj ked v skutoc¢nosti splnena
nebola.

» Uvddza sa ako signifikancia testu (o) =
pravdepodobnost vyskytu chyby I. typu

18.1.2013
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Chyba Il. typu

* nespravne prijatie nulovej hypotézy

* Nulova hypotéza je nespravna, ale na zaklade testu je
nemozno zamietnut

* Chyba falosnej negativity

* Oznacuje sa ako Beta (B), savisi so ,silou” testu = (1 -

B)

» Statisti¢ky test umozni prijat/zamietnut Ho, ale nikdy
nedokazejej pravdivost/nepravdivost

- H, je pravdiva H, je nepravdiva

Spravny zdver
. . Chyba I. typu .
Zamietnutie H, (e maties) (skutoéna pozitivita)
. . Spravny zaver Chyba II. Typu
NEPEIER iy (skuto¢na negativita) (Falo$na negativita)

18.1.2013
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“Statistika nikdy nemdze nahradit

zdravy usudok”

Henry Clay

7 —/’/ -
Signifikancia
* Vecnad signifikancia - effekt size (miera efektu)
e Cohenovo d, odds ratio (OR)

d=0.5 d=1

d=0,2 - 0,3 maly efekt
d=okolo o,5 stredne velky efekt
d > 0,8 velky efekt

11



Signifikancia

* Power analyses (G*Power - nie je SPSS)

* Resp. udava aku velka mieru efektu vieme odhalit na
danej vzorke

* Vypocet minimalnej velkosti vzorky potrebnej pre
spolahlivé odhalenie/detekciu stanovenej miery efektu

e Umoznuje spravne zamietnutie/prijatie nulovej
hypotézy
« Standardne by nemala byt niZsia ako 0,80

Velkost vzorky v zavislosti na pomere S/N (5% sig., 2-sided)

SlgnaI/.Nmse 90% power 80% power
ratio
0.2 526 393
0.4 132 99
0.6 59 45
0.8 34 26
1.0 22 17
1.2 16 12
1.4 12 9
1.6 9 7
1.8 8 6
2.0 6 5
2.2 6 4
2.4 5 4
2.6 4 4
2.8 4 3
3.0 4 3

18.1.2013
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Interpretacia vysledkov

* Nie len prijatie/zamietnutie nulovej hypotézy
» Urove signifikancie
* Zhodnotenie redlnych rozdielov/vztahov

* Zohladnit charakteristiky testovaného suboru
(kontext) — sucast diskusie

Priprava databazy

13



* Vytvorenie premennych
e Pohlavie, vek, ... Polozky skal alebo skalové skore,...
e Missing values
e import z Excelu?
* Definovanie vlastnosti a hodn6t premennej:
e (iselnd, datum, retazec textu,...
e Nomindlna, ordindlna, kardindlna (8kalova)
» Nazov a popis premennej
¢ Definovanie hodnot (¢o ktoré ¢islo znamena)
¢ Uprava premennych
e Vypocet skore $kal, transformdacia hodnot, rekddovanie,
dichotomizacia
¢ Definovanie siborov premennych pre analyzy

Uprava premennych

* Vypocet skore skal
Ako na to v SPSS:
Transform -> Compute variable -> poloZkal + polozka 2 +....+ polozka n - OK

® Transformacia hodnot - z-skore
Ako na to v SPSS:

Analyze -> Descriptive statistics-> Descriptives: v Save standardized value as variables -OK

* Rekodovanie hodnét, dichotomizacia

Ako na to v SPSS:

Transform -> Recode into Different variable: polozkal -> Old and new values ...
* Definovanie stuborov premennych

Ako na to v SPSS:
Utilities -> Define Variable sets -> Nazov nového setu -> polozkal + polozka 2 +....+
polozka n — OK .....Use variable sets

18.1.2013
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|| TargetVariable: Mumeric Expression:

| %y = q40_1_fc35+q40_2 fc36+

& Je matka zamest.. [=
&5 Watka nepracuje .| |
69 Sociekonom. sta..

Function group:
& Cas s rodinou - Al :
& Cas s rodinou - Arithmetic
& Cas s rodinou - spolu CDF & Noncentral COF
& Cas srodinou-... Conversion
& Cas s rodinou-.. @ Current Date/Time
& Cas s rodinou - .. - Date Arithmetic
& Cas s rodinou - .. ] m @ Date Creation =
Cas s rodinou - e =

% Blizci pFatelé me Q =) Functions and Special Variables:
&), Blizci pratelé me SCasenum
&5 Potetdnil s pfat. SDate
&b Potetveceriizat. $Date11
& Pocity -spokojent.. SJDate
& Pocity - v Zivotd jd... BSyemis
& Pocity -zménit m $Time
& Pocity - ipin = Abs
W a id -

Applymodel
@(opﬂona\ case selection condition) Arsin

Artan =

Mumeric Variable -> Qutput Variable.

~OutputVariable
&5 Pupil No. ID4]

& Pohlavi [g1_m1] Name:
& Roénik 3koly [q2.. AGEXY
&> Wésicnarozeni.. Label:

&5 VEkové kategorie..
& strukiura rodiny [
& vana[Weight]

& viska [Hight]

& Body Mass Index...
& Kategorizované
&5 Snidané ve véed...
& Snidané o vikend.
& Dréeni diet[q14_...

| @(upﬁona\ case selection condition)
I@ fetie

“ rold valu Mew Valu

© value: @value: [1 |

(8]

to

@ system-missing

© System-missing © Copy oldvalue(s)

© System- or user-missing

© Range: Olg—> New:
through

© Range, LOWEST through value:

© Range, value through HIGHEST:

[] Outputvariables are strings Wi &

© All gther values

15
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Set Name: '

[ #3) Use Variable Sets J
[meka skt | [ et

Selectvariable sets to apply '
[7] ALLVARIABLES I
[ NEWVARIABLES
fyzicka aktivita

Chenge sel |(fzickdamts |

&5 Pupil Mo [ID4]
& Pohlavi[g1_m1]
& Roénik koly[a2..
& Mésic narozeni |
&> Rok narozeni [bir...
& struktura rodiny [
& Véha [Weight]

& Vidka [Hight

&> Kategorizované

Only variables in the selected
sets will appear in the Data
Editor and in the dialogs.

Vedeli ste, ze vel'ka vac¢sina [udi ma

viac ako priemerny pocet n6h?

16
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,Priemerny Australcan ma jeden
semennik a jeden prsnik a menej ako
dve nohy!“

Deskriptivna analyza

17



Popis suboru
* Frekvenc¢né tabulky

Ako na to v SPSS:

Analyze -> Descriptive statistics ->
Frequencies: V Display frequency
tables

Statistics: priemer, median,

modus, std. odchylka, rozptyl,

rozsah, Sikmost/strmost
distrbucie

Charts: stlpcovy graf, kolacovy

graf, histogram

Statistics

VEkové kategarie

N Valid 2182
Missing 14
Mean 202
Median 2,00
Mode 3
Std. Deviation 818
Vékové kategorie
Cumulative
Frequency | Percent | Valid Percent Percent
Walid 1" 708 323 325 325
13 720 328 330 65,5
15 753 343 345 100,0
Total 2182 99,4 100,0
Missing  System 14 B
Total 2196 100,0

Variable(s).

& Mésicnarozeni [

| vekové kategorie A

& Rok narozeni [bir
& VBKIAGE]

&b strukdura rodiny |
& vaha Weight]

& Viska [High]

f Body Mass Index...
& Kategorizované ...
£ anidand ve uied

|+ Display frequency tables

rPercentile Value:
( ¥/l Quartiles

[¥/! Cut points fo

equal groups

~Central Tendency
¥ Mean
[/ Median
[ Mode
] sum

[} Values are group midpoints

i Dispersion i Distribution
[ Std. deviation [ Minimum | Skewness
[T] variance [ Maximum [T Kurtasis
"] Range [] S.E. mean

18.1.2013
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Popis suboru

* Miery centralnej tendencie:
¢ Modus - najcastejsie sa vyskytujaca hodnota
e Median - polohovy stred, 50-ty percentil
e Priemer - aritmeticky priemer

* Nominalne premenné: modus
* Ordinalne premenné: modus, median
¢ Kardinalne premenné: modus, medidn, priemer

Popis suboru
¢ Distribucia
o Standardna odchylka

(sigma, o; SD) - rozptyl
hodn6t okolo priemeru

0.0 01 02 03 04

e Strmost (kurtosis)
e Sikmost (skewness) distribucie (vydutie)
distribucie : ]

Negative Skew Positive Skew

18.1.2013
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Popis suboru

Chart preview uses example data

° Grafy :. Variables:

o Pupil No. 1041 [=

| | & Pohlavi [a1_m1]

Ako na to v SPSS: I %Ruém‘kiku\quz
3 MEsit i
Graphs -> Chart Builder: &Rii‘ﬁ;i';i??;fr

& VEKIAGE]

Stip COV),’ gI‘af & Vékové kategorie.

& struktura rodiny [

& vana Ieight

Drag a Gallery chart here to use it as your
starting point

OR

Click on the Basic Elements tab to build a
chart element by element

» Ciarovy graf i ol

 Kolacovy graf B Caoe 2

» Bodovy graf (scatter plot) || [esen e sapsranio] mesrammes
e Histogram i::,ﬁ

Pie/Polar

Boxplot s ]

Ll 1

ScatierDot
Histogram
High-Low

~1 ERIRK
. o] ¢o

Buxplot
Dual Axes

Stipcovy graf

200

1507
]
3
o
= 1004

, n\”” H‘ ‘|‘H H ‘ |‘HI|H|1I|‘1“. il ol

20 Ll B 80 100
Vaha

18.1.2013
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Histogram

—normal
Mean = 51,58

St Dev. = 12,434
250,04 M=2137

200,04

150,04 m -

Frequency
]

100,04 ’Z I : \

50,0

100 144405
766011[14
8254 o
723 851
4670493
113
50 81
(]
& 60
=
40
20

21



Boxplot - vysvetlenie

Vybocujuce hodnoty 7
(outliers) —— |
(+/- 1,5 -3 nasobok IQR) o

Fazy (whiskers)
do +/- 1,5 nasobok IQR

Medzikvartilové
rozpatie (IQR)

Vaha
3
i

404

Median
(polohovy stred)

204

1000

Boxplot - vysvetlenie

Extrémne
hodnoty
nad +/- 3 ndsobok
IQR 600

500

400

300

200

100

|
|

Zeit

[025%-75%
= (345, 484)
T Bereich ohne
=(154,621)
@ milde Ausreify
# extreme Ausrg

18.1.2013
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Zdruzeny boxplot

&

1007 766 1828 10
o5 & E 782
907 72
% 1o e 45
o B 493] T0o6
e
807 563 &s
2045, ey
359 1800
e}
15828-178
202571849

Yaha

»Eye-ball test”

) T T
1 13

Vékové kategorie

Q1 -1.5xIQR Q3 +1.5xIQR

Median

—50 -30 -20 -1lo 0o lo 20 30 40

40

40

-40

18.1.2013
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vi Instrument #2

Stratifikacia suboru

* Clenenie na podskupiny

* Umozniyje simultdnnu analyzu podskupin (muzi, Zeny,
a pod) - split file

* MoZeme tiez analyzovat len jednu podskupinu (len
muzi, len n1-ro¢ni) - select cases

Ako na to v SPSS:
Data -> Split File alebo Select Cases

18.1.2013
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& Pupil No. [D4]
& Rognik 2koly [q2..
&% WBsic narozeni |
& Rok narozeni [bir
& VBKIAGE]
& VEkové kategorie

& struktura rodiny [... @
& vaha [Weight]
& Viska [High]

69 Body Mass Index..
B roao oo

@& Compare groups

& Analyze all cases, do not create groups

(@] Organize output by groups

Groups Based on:

@ Ponlaviigt mt

Current Status: Analysis by groups is off.

@ SBortthe file by grouping variables
~| @ Fileis already sorted

18.1.2013

Vékové kategorie

Cumulative
Pohlavi Frequency | Percent | Valid Percent Percent
chlapec  Valid 11 355 342 345 345
13 3N 319 321 66,6
15 344 332 334 100,0
Total 1030 99,3 100,0
Missing  System 7 T
Total 1037 1000
divka ‘alid 11 354 30,5 307 07
13 389 336 338 645
15 409 353 355 100,0
Total 1152 994 100,0
Missing  System 7 G
Total 1159 100,0

25



Pohlavi
Cumulative

Vékové kategarie Frequency | Percent | Valid Percent Percent

0 Valid  chlapec 7 50,0 50,0 50,0
divka 7 50,0 50,0 100,0
Total 14 1000 1000

1" Valid  chlapec 355 50,1 501 501
divka 354 499 439 100,0
Total 709 100,0 100,0

13 Valid  chlapec i 46,0 48,0 48,0
divka 389 54,0 54,0 100,0
Total 720 100,0 100,0

15 Valid  chlapec 344 457 457 457
divka 409 543 543 100,0
Total 753 1000 1000

& Pohlavi[g1_m1]
& Roénik koly [a2..
& Mésic narozeni |
&> Rok narozeni [bir.
& VEKIAGE]

& Viéha [Weight]
& Vigka [Hight
f Body Mass Index
& Kategorizované

&5 Drieni diet[g14_.

& Fyzic. aktivita/t h..
& Jak Easto fizic a
&5 Kolik hodin fizic

&£ 7kuiennst s kon

‘@5 Pupil No. iID4] @ All cases

@) If condition is satisfied

& VEkové kategorie...
& struktura rodiny [...

&> Snidané ve vied...
&b Snidané o vikend..

& Viastni mingni o ..

rSelect

Samiple.

@ Use filter variable:

@ Random sample of cases

©) Based on time or case range

2 |

rOutput

=

@ Filter outunselected cases
© Copy selected cases to a new datasst

@ Delste unselected cases

Current Status: Do notfilter cases

Pasle

o |

18.1.2013
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& Pupil No_[ID4]
&> Pohlavi[g1_m1]
&b Roénik Skoly [q2
&b Mésic narozeni]...
&b Rok narozeni [bir...
& VEK[AGE]

& struktura rodiny [
& Viha [Weight]

& Vigka [Hight]

f Body Mass Index.
&b Kategorizované .
&b Snidané ve vied.
&> Snidané o vikend..
&5 DrZeni diet[q14_..
&5 Viastnl mingni o ..
&b Fyzic. aktivitai h_
&b JakEastofizic. a
&b Kolik hodin fyzic
&b ZkuSenost s kou...
&b Koufenivsouia...
& Kusa cigaret td... ||

D inb Zackn min

q

Function group:

All e
Arithmetic

CDF & Noncentral CDF
Conversion

Current Date/Time
Date Arithmetic

Date Creation —

Functions and Special Variables.

Pohlawvi
Cumulative
Frequency | Percent | Walid Percent Percent
Walid  chlapec 344 457 457 457
divka 409 54,3 54,3 1000
Total 753 100,0 100,0

* Proporcia chlapcov a dievcat len v skupine 15-ro¢nych

18.1.2013
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Priklad umenia deskripcie
* Hans Rosling (TED talks)

Color

- - » o Geographic regi... ~
80 -
= . 7 | SR
: .o | =
k% 75 o - o O e A
@ e 2
. b 7

Chart || Map

So statistikou je to ako s pribehom o
obchodnikovi, ktorého sa pytali, ako méze
predavat kralicie sendvice tak lacno. "No,"
vysvetloval, "musim do nich tiez dat aj
nejaky ten kusok konského masa.

Ale mieSam to 50:50. Jeden kon, jeden
kralik."

Darrel Huff

18.1.2013
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Inferencna statisticka
analyza

Porovnavanie 2 a viacerych
suborov

18.1.2013

29



Rozdiely (nominalna

® Pearsonov Chi kvadrat

Ako na to v SPSS:

uroven)

Analyze -> Descriptive statistics-> Crosstabs: Statistics v Chi square - OK

Vyskumna otazka:

Maju viac sexualnych skusenosti

dievcata alebo chlapci?

& Jak Easto - michané n... [
& Jak Easto - jiné ndpoje..
& Opilost[q31_m3s]

& Vék 1. piti alkoholu [g3
&5 VEK 1. opilosti [432_2..
& Piti alkoholu v posl. 30
& Opilostv posl. 30 dne
& Marihuana nékdy v 3iv..
&> Warihuana v posl. roce. |
& Marihuanav posl. 30 d..
& VBk prvniho sex. styku
& Hiawni domov - viast.

& Hiavni domov - viast. o..
& Hiavni domov - neviast

Layer 1 of 1

Fravious Nex

£ Hiavni domoy - neviast [

[ Display clustered bar charts
[7] Suppress tables

(o J((paste | (meset [conce [ riee |

[7] Correlations

~Nominal Ordinal
[] contingency cosficient [7] Gamma
["] Phi and Cramer's ¥ [] Somers'd

[] Lambda
[] Uncertainty coefficient

[7] Kendall's tau-b
[7] Kendall's tau-c

rMNominal by Interval [] Kappa
[ Eta [ Risk
[] McNemar

[C] Cochran’s and Mantel-Haenszel statistics

non odds ratio equals” | 4

[~ Hide small counts

i_ rCounts rZlest
| ¥ Observed [7] Compare column proportions
[] Expected B 4l I

-Percentages

& Row
[+ Column

[ Total

rResidual
[T] Unstandardized
[T] Standardized
[] Adjusted standardized

~Noninteger Weight:

@ Round cell counts

@ No adjustments

@ Round case weights

@ Truncate cell counts € Truncate case weights

s s
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Pohlavi * Mélia nékdy sex. styk Crosstabulation

Rozdiely (hominalna uroven)

Pearsonov Chi kvadrat

M2l/a nékdy sex. styk Chi-Square Tests
ano ‘ ne Total
Pohlavi  chlapec  Count 54 ‘ 181 235 Asymp. Sig ‘ E
% within Pohlavi 23,0% ‘ 77,0% | 100,0% Value df (2:sided)
" = 5 . a 3
z\mthm MElfa nekdy sex. T00% 125% 422% Pearson Cm-SquareD L350 554 \
i : 62
o 0r% 325% 422% Continuity Correction 242 623
P A o =5 Likelihaod Ratio 352 553
% within Pohlavi 25,2% ‘ 74,8% | 100,0% Fisher's Exact Test
zéw\:\thm M&lia nikdy sex 50.0% 571% 57.8% Linear—bg—Linear L350 554
Association
% of Total 14,5% 43,3% §7,8% .
— N of Valid Cases 557
Total Count 135 422 557
% within Pohlavi 24,2% 75.8% | 100,0% a. 0 cells {0,0%) have expected count less than 5. The minimum expet
% within M&l/a nékd ;
Sw‘l':‘ in Melia nekdy sex 100,0% | 100,0% | 100,0% b. Computed only far a 2x2 table
% of Total 24,2% 75,8% | 100,0%

Zaver: Chlapci a dievcatad sa nelisia v sexudlnych skisenostiach

WHN.GUINNESS.DE

18.1.2013
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1908 — Guiness brewery (William
Sealy Gosset)

Lacny sp6sob monitorovania kvality
piva

t-test pre 2 nezavislé vybery, zavislé
vybery, ...

Porovnava vzdy len 2 subory

® Parametricky test
Parametre:

e Normalita distribucie (Gaussova
krivka)

* Homoscedasticita - homogenita,
rovnost rozptylov

Ako na to v SPSS:

Analyze -> Compare Means -> Independent sample t-test: Variables, Define groups - OK
WHW.GUINNESS.DE

Studentov t-test

Normalita distribucie
Overujeme ju:

¢ Kolmogorov-Smirnov test -
neparametricky test

e Shapiro-Wilk test
e H, - populdciaje normdlne e
rozlozena Hheal

Distribution
Ak zamietneme H,,
nemali by sme pokracovat
v t-teste

Ako na to v SPSS:

Analyze -> Desriptive stat. ->
Explore — Plots: Vv Normality plots
with tests - OK

18.1.2013
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Dependent List:

f NaboZensky funda...
&~ poradie skuman...

& konfesnd prislug.
f intenzita nab. pre... Factor List:

illntrinswdeﬂrinswc @ & pohlavie [pohl}

d Intrinsiclextrinsic
{l Intrinsiclextrinsic

il Intrinsic/extrinsic .. Label Cases by
{!Intrmswcfextrmswc.. =

rDisplay ‘

@ Both © Statistics © Plots

[/ Stem-and-leat
© Dependents together [ Histogram
© Mone

[¥/ Narmality plots with tests
rSpreadvs Level with Levene Test
@ Nong
@ Power estimation
@ Transformed Fo
@ Untransformed

| Naturallog

(icominue) (_canca) J(_ tep J

Ako na to v SPSS:

Analyze -> Desriptive stat. -> Explore — Plots: V Normality plots with tests - OK

Overenie normality distribucie

Tests of Normality
Kolmaogorov-Smirnov® Shapiro-Wilk
pohlavie | Statistic df Sig. Statistic df Sig.
Nabozenskj muz 102 29 2007 542 29 111
UL IEE %ena 054 173 200" 988 173 AT

* This is a lower hound of the true significance.
a. Lilliefors Significance Correction

Histogram —Homal
for pohl= zena
Bl i | Mean = 49 97
Sbay Saser
L i
15
g
g
H
2 1o
g
&
=
: ¢ v v v T
P 20 4000 5000 w000 10000

Nabozensky fundamentalizmus

Zaver: Prijimame H, o normalnej
distribucii hodnét v populécii (aj u
muZzov aj u Zien)

18.1.2013
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Overenie normality distribucie

100,00

80,00 |

60,00

40,00

20,00 ‘

NaboZensky fundamentalizmus

pohlavie

Studentov t-test

* Homoskedasticita

° Overujeme ju; n Homoscedasticity »
* Levenov test rovnosti _ = ;
rozptylov (stcast t- ,.“ -
testu v SPSS) “ .,
e H, - rozptyly w0 i -
e t-test produkuje m] e
vysledky pre pripad e

prijatia aj zamietnutia - . - =
H

o
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f intenzita nab. pre

dlntrins\dextrinsm

dlnmﬂsm‘emnsm..
dlmrmsmfenrmswc..
ol Intrinsiclextrinsic .. &
dlntrmswdeﬂrmswc..
dlnhinswcfemnswc.. -

Test Variable(s).
& veklver] E & Nabofenskifunda.. | -
& poradie skuman
konfesna prisiud
& p &

Grouping Variable:
pohl{1 2)

Ako na to v SPSS:

— — =
(o pemecows i
@ Use specified values

@ Cut paint:

s s i

Analyze -> Compare Means -> Independent sample t-test: Variables, Define groups - OK

Studentov t-test

Group Statistics
Std. Error
pohlavie M Mean Std. Deviation Mean
MNaboZensky muz 29 ||50,2758 21,8056 406593
TdEmEntaiamus 3ena 173 | |40,0653 18,50073 141343

Independent Samples Test

Levene's Testfor
Equality of Variances ttestfor Equality of Means
95% Confidence
Interval of the
Mean Difference
Sig. (2- Differen Std. Error
F Sig df tailed) ce Differel Lower Upper
Nabozensky Equal variances
fundamentalizmus assumed 1,746 I 188 ,081 200 935 31054 3,83011 | -7,2420 786313
Equal variances not
mHSREY 072 35,09 943 31054 430460 [ -8,4274 9,04851

Zaver: Muzi a Zeny sa neliSia v Urovni nabozenského fundamentalizmu

18.1.2013
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Studentov t-test

* V pripade nenormalne distribuovanych dat mozeme

rozdiely medzi skupinami testovat neparametrickou
alternativou - U-test

Rozdiely (ordinalna uroven)
* Mann-Whitneyho U-test

Ako na to v SPSS:
Analyze -> Nonparametsic tests -> Legacy dialogs -> 2 independent samples v Mann-
Whitne U - OK
Test Variable List
Iﬁﬁfgpgj\li{pjl = & Kust cigaret tiden ...
&5 Roénik Skoly [g2..
&5 Mésic narozeni | E
% 5 5 &> Rok narozeni [bir
Vyskumna otazka: & VekAGE]
Liia sa dievcéata a chIapci Vv poéte &5 VEkové kategorie... Grouping Variable:
Sasmae s & struktura roing | | [
vyfajéenych cigariet za tyzden? # Viha Weight =
A2 \iEka IHinht B2 Define Groups
Test Type
[ Mann-Whitney U [T Kolmogerov-Smimov 2
|| Moses extreme reactions | Wald-Wolfowitz runs

18.1.2013
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Dependent List:

&~ Rocnik Skoly [q2...
& Mésic narozeni|[..

@5 PupilNo D4 < & Kusil cigare tiden ..
R

&% Rok narozeni [bir. Factor List:

& VEKIAGE]

& struktura rodiny [

&5 Pohlavi [g1_m1]
& VEKové kategorie @

& Vaha [Weight]

Label Cases by
& viska [Hight &

rDispla:

@ Both © Statistics © Plots

~Boxplot:

© Dependents together
© Mone

[/ Stem-and-leat
[ Histogram

@ Nong

[¥/ Narmality plots with tests

rSpreadvs Level with Levene Test

@ Power estimation

@ Transformed Power |Naturallog

@ Untransformed

(icominue) (_canca) J(_ tep J

Ako na to v SPSS:

Analyze -> Desriptive stat. -> Explore — Plots: V Normality plots with tests - OK

Overenie normality distribucie

Tests of Normality
Kolmogarov-Smirnoy? Shapiro-Wilk
Pohlayj | Statistic df Sig. Statistic df Sig.
Kustl cigaretityden  chlapec 454 9582 ,ooa 274 982 oo
divka 434 1081 000 302 1081 000

a. Lilliefors Significance Correction

Zaver: Zamietame HO o normalnej distribucii hodnot v populdcii

18.1.2013

37



18.1.2013

O I I .t d I t I b | -
1978
929 *
10121 496 1791
1401 * 1580 *
1598
*
1649 2119
- *
L 2002
1622
1487%1 573 inm
§ o 14771771 1 392
-
e ¥ 1518 Uik
o 1001 1637 *
o 80 1745% *2 1672 165
= 1543 20681 858
k-] 1616 * 1656 * 1861
9 1489 16041 ggq
@ e 1626 % g3 2034 2023
3 14811 768 2007 ¥o71
= 16821 1955 ¥ 2112
1 499%('42 2185
40 X
1668 * 597 219435 nag
1 509
1 s7a!
1780, 587 1979 ;2”0
. 501 20§42 020
= 73
1751 1402 § 2183
957§ 444 1 896§ 1 956
1 732§ 689 21624103
o 1762 2154
T =l
chiapec divka
Pohlavi

Rozdiely (ordinalna uroven)
Ranks
Pahlayi Kl Mean Rank | Sum of Ranks
Kusd cigareti tyden  chlapec 4982 1020, 66 100228500
divka 1081 1042,30 1126727,00
Tatal 2063
Test Statistics®
Kush cigaret/
tyden
Mann-Whitney L | 519636,000
Wilcoxan W 1002285 000
z -1,280
Asymp. Sig. (2-tailed) | ,200
a. Grouping Variable: Pohlavi
Zaver: Nie je rozdiel v pocte vyfajéenych cigariet medzi chlapcami a dievéatami
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 ANOVA

* Jednoduchd analyza rozptylu (analysis of variance)

* Umoziiuje testovat rozdiely u 3 a viac populdcii naraz

Ako na to v SPSS:
Analyze -> Compare Means -> One-Way ANOVA: Dependent List, Factor- OK

R One-way ANOVA, I e e . ML) Vyskumnd otazka:

—
Dependent List
|¢” Wéha [Weight] |

Je rozdiel v telesnej hmotnosti
medzi Ziakmi v jednotlivych
vekovych kategorjdch?

@5 Rok narozen/ [birt
& VEk[AGE]

& struktura rodiny [.

& VSka [Hight] @
f Body Mass Index ...
& Kategorizované B
& Snidané ve vied. Sum of
& Snidané o vikend Squares df Mean Square F S\g_
&b Drieni diet[g14_... [ Between Groups 123701 466 61850733 | 639,003 ,000 ]
Within Graups 205780976 2126 96,793
Total 329482442 2128

i3

Véha

o

 ANOVA

* Post-Hoc testy — parové porovnania

[ #3 One-Way ANOVA:

-Equal Variances Assumed
DLSD 7] 81K [7] waller-Duncan

) é.t;l.'iferroni [T Tukey Type WTvpe || Error Ratie: 100
[7] Sidak [7] Tukeys-b [] Dunnett

["] Scheffe ["] Duncan Control C
[ R-E-G-WF [7] Hochberg's GT2 [ Test
[ REGWQ [7] Gabriel

@ 2-sided @ = Contro

Equal Variances Mot Assumed
’VD Tamhane's T2 [] Dunnelts T3 [ Games-Howell  [| Dunnelts C ‘

Significance level:

18.1.2013
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Dependent Variable: Vaha

Multiple Comparisons

* Post-Hoc testy — parové porovnania

~ Mean 95% Confidence Interval
Difference (-

1) VEkové kategorie () VEkové kategare J . Std. Error Sig. Lower Bound | Upper Bound

TukeyHSD 11 13 10,008 505 000 11,24 878
15 -15,55?, 522 000 -19,88 -17,43

13 1 10,008 525 000 4,78 11,24

15 8,649 520 000 887 743

15 1 18,657 522 000 17,43 19,88

13 8,549- 520 000 743 9,87

LsD 11 13 -10,008 525 000 -11,04 -8,98
15 18,657 522 000 19,68 1763

13 1 10,008 525 000 8,98 11,04

15 8,649 520 000 5,67 7,63

15 1 18,657 522 000 17,63 19,68

13 8,649 520 000 763 967

* The mean difference is significant atthe 0.05 level.

Wallis H - OK

dvojicu

Ako na to v SPSS:
Analyze -> Nonparametsic tests -> Legacy dialogs -> K independent samples vV Kruskal-

* Neparametricka alternativa:
¢ Kruskal-Wallis test

» Neobsahuje Post-Hoc testy
» Parové porovnanie je potrebné urobit U-testom pre kazdu

¢ Friedman test (nie je v SPSS)

18.1.2013
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Kruskal-Wallis test

Vyskumna otazka:

Je rozdiel medzi ziakmi v jednotlivych vekovych kategdriach v pocte vyfajcenych cigariet za
tyzden? -

| i Tests for Several Independent Samples |

Test Variable List:
& Kus( cigaret tiden ..

”:{a Several Independent Sampl... M‘

& Pupil No. ID4]

& Pohlavi[q1_m1]
& Roénik 3koly [q2..
& Mésic narozeni |

Range for Grouping Variable

%Rnk narozeni [bir. Maximum:
WEk [AGE] 4
& Variable. e :
& strukdura rodiny [.. ‘E’Eﬁ;ﬁfgf = [continue] [ Gancet |[ Hetp |
& Vana [Weight] - .

& viska [Hight

rTestType
[+ Kruskal-Wallis H [] Median
] Jonckheere-Terpsira

Kruskal-Wallis test

Ranks
Wakové kategorie M lean Rank
kush cigaret/ tjden 11 §73 883,75
13 674 991,48
15 703 1193,82
Total 2050 :
Test Statistics™
Kust cigaret/
tyden
Chi-Sguare 235638
df 2
Asymp. Sig. ,ooo

a. Kruskal Wallis Test

b. Grouping Wariahle:
VEkové kategorie

18.1.2013
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Analyza vztahov medzi
premennymi

Korelacie

* Pearsonova koreldcia (koeficient r)
e r nadobuda hodnoty od -1 po +1
e -1 negativna asocidcia (nepriama umera)
e +1 pozitivna asocidcia (priama Umera)
e kardindlna vs. kardinalna premenna (napr. hrubé skére)
* Interpretacia koeficentu
o Urovne st stanovené arbitrarne, nemali by byt chapané velmi striktne
e Interpretdcia zavisi od kontextu a zdmeru (vo fyzike je mala aj r=0.9)
e Nemozno hovorit o kauzalite

Sila vztahu/korelacie Negativne Pozitivne
hodnoty hodnoty

Ziaden vztah -0.09 do 0.0 0.0 do 0.09
Mala -0.3do -0.1 0.1do 0.3
Strednd -0.5do -0.3 0.3do 0.5
silna -1.0 do -0.5 0.5do 1.0

18.1.2013
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-1

2 -'f/
Korelacie
* Vztah premennych v grafickej a ¢iselnej podobe (r koeficient)
1 0.8 -0.8
1 1 1 1 1
T e e ey g

Korelacie

0.7 ! ‘ ! !

© o o o
w v O

Pearson correlation
o
N

0 50 100 150 200 250
Sample size

o
=

18.1.2013
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Korelacie

» Spearmanove Rho (p)
e poradova korelacia

Rho nadobuda hodnoty od -1 po +1
ordindlna vs. ordinalna premenna

ordindlna vs. kardinalna premenna
Ako na to v SPSS:

Analyze -> Correlate -> Bivariate: Variables, v Pearson/Spearman- OK

* Parcidlne koreldcie
e Umoznuju ,ocistit“ koreldciu 2 premennych o podiel

interferujlicej premennej

Korelacie

Vyskumna otazka:

Existuje suvislost medzi vekom a vyskou respondenta?

. VEk | wigka |
Variables: = A ™
& Roknarozent i [ & VakIACE] Wik Pearson Correlation 1 678
& VEkové kategorie .. & iska Hight Sig. (2-tailed) ,0o0
&,sl‘ruk‘rura rodiny ... M 2182 2141
& vaha [Weight] i
& Body Mass Index ... Vyska Pearson Correlation 678 1
& Kategorizované B... Sig. (2-tailed) 000
&% Snidané ve vied
&5 Snidané o vikend. M 2141 2149
& Dréeni diet[q14_.. [7] ** Correlation is significant at the 0.01 level (2-
[ Comrelation Coefficient: tailed).
[+l Pearson [ Kendall's tau-b [ Spearman Carralalions
[ Test of Significance ek | O ke
Eka
® Two-tailed © One-tailed - = —
Spearman'srho  Vek Carrelation Coefficient 1,000 682
[¥/| Flag significant correlations Sig (2-18”90) o000
Lok N 2182 2141
Vjigka Correlation Coefficient 682" 1,000
Sig. (2-tailed) 000 2
M 2141 2148

** Correlation is significant atthe 0.01 level (2-tailed).

18.1.2013
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F2 Linear = 0,458

200

1804

Vigka

160

140

120 T T T T
10,0000 12,0000 14,0000 16,0000

Vek

Regresna analyza

* Umoziuje odhadnut vztahy medzi premennymi

* Techniky modelovania

* Jedna zavisla, jedna alebo viac nezavislych
(vysvetlujucich) premennych

* Umoziuje predikciu zmien zavislej premennej v
pripade, ze dojde k zmene v nezavislych premennych

e Za specifickych podmienok mézeme usudzovat o
kauzalnom vztahu (inak len experiment)
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Regresna analyza

¢ Druhy: * Pojmy:
e Linedrna e Crude effect
o (nezavisld premenna: * Adjusted effect
kardinalna)

- * Moderdcia (interakcia)
 Logisticka

e ; e Mediacia
+ (nezdavisld premennd:

dichotomickd) o Skreslenie (confounding)
e Multinomialna o Skreslenie (bias) - zavisi
o (nezavisld premenna: od diZajnu studie a
kategorickd, 3 a viac kategorif) faktormi suivisiacimi so

ziskavanim udajov

Skreslenie
(confounding)

W Zavisla premenna
’ (crude effect) (outcome)

Vysvetlujica premenna

Mediator

18.1.2013
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Skreslenie (confounding)

¢ 1.) prediktor (A) a confounder (B) musia byt prepojeny
so zavislou premennou (C)

* 2.) prediktor a confounder musia byt prepojeny
(interkoreldcia)

¢ 3.) skreslenie nesmie byt kauzalnym nasledkom
prediktora

M.A. Babyak: Understanding confounding and mediation. Evid Based Mental Health
2009 12: 68-71

o 7/ L)
Mediacia
* Sprostredkujuci efekt
* Matematicky sa neli$i od confoundingu
1.) prediktor (A) a mediator (B) musia byt prepojeny so zavislou
premennou (C)
2.) prediktor a mediator musia byt prepojeny (interkoreldcia)

3.) skreslenie musi byt kauzalnym nasledkom prediktora (A
zapricinuje B)

18.1.2013
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* Adjustdcia na moderator/confounder

e zniZenie alebo elimindcia efektu A na C (pokles OR,
alebo aj strata signifikancie)

* Priklad mediacie:

e Stres -> fajCenie -> rakovina

¢ Obezita -> cholesterol -> vysoky krvny tlak

e Etnicita (R6m) -> niz8ie vzdelanie -> horsie zdravie
¢ Priklad skreslenia:

e Pitie kdvy -> infarkt myokardu (conf. faj¢enie)

Moderacia

* Ak vztah dvoch premennych zavisi od trovne tretej
premennej

* Uroven moderatora ovplyviiuje meni vztah 2
premennych

* Casty moderator:

e Pohlavie, etnicita, rasa,....

Napr. : Aspirin -> zniZenie rizika infarktu (ale len u
muzov)
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Moderacia

* Zistuje sa inrakciou dvoch prediktorov (napr. etnicita a
pohlavie)
* Do analyzy zadame:
e Prediktor 1
e Prediktor 2
e Prediktor 1 * Prediktor 2

* Ak je interakcia signifikantna je vhodné stratifikovat
analyzy (osobitne analyzovat muZov a osobitne Zeny)

Linearna regresia

Vyskumna otazka:
Ma vek respondenta vplyv na mnozstvo tyzdenne vyfajc¢enych cigariet?

% Linear Regre

Dependent:
Mﬁ?“ MNo. [ID4] ‘i i | & Kusti cigareti tjden [q29] ‘

[+l Model fit

&Pcr]\a‘wiuﬂ_mﬂ ~Block 1 of 4 [¥ R squared changs
& Roénik Ekoly [q2.. : =
& Mésic narozeni[.. Previous 5 | L] Desenptves
i Ibil Level(%): Part and partial correlations

&’ R'nk RAGEETR b Independent(s): (%) D i D : :
f Wk [AGE] & VK [AGE] [7] Covariance malrix [T] Collinearity diagnostics
&b VEKové kategorie EklpeE]
& struktura rodiny [... @ ~Residl
ﬁ V?l_ha Weight) [| Durbin-Watson

e h] 3
& ;!;deaMD:fs \]nctex Method: |Enter. st [] Casewise diagnostics

& Kategorizované ..

Sglection Variable;

& Snidané o vikend.

& Drzeni diet [q14_ @ lgﬂse Lahigh: l [ﬁiﬂﬁﬁiil cancel |[__rielp

& Vlastni minénio ..
& Fyzic. aktivitalt h.. WLS Weight
& Jak Gasto fyzic. a.. @ [ | Ako na to v SPSS:

i WL@@W Analyze -> Regression -> Linear...

18.1.2013
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Linearna regresia — crude effect

Model Summary

Change Statistics
Adjusted R Std. Error of R Sguare
Model R R Sguare Sguare the Estimate Change F Change dft df2 Sig. F Change
1 2237 050 ‘ 048 15,566 050 107,055 1 2048 ,000
a. Predictors: (Constant), Vék
ANOVA®
Sum of |
Model Squares df Mean Square E Sig.
1 Regrassion 269309,447 1 26030 447 | 107,085 ooo* |
Residual 496220,689 2048 242300
Total 522168,136 2049 |
a. Dependent Variable: Kus{i cigareti tyden
Coefficients®
Standardized
Unstandardized Coefficients Coefiicients 95,0% Confidence Interval for B
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) -24,505 2,788 -8,791 ,oon -28,972 -19,038
WEK 2,123 ,205 223 10,347 000 | 1,721 | 2,626

a. DependentVariable: Kus( cigaret/ tyden

Zaver: Vek respondenta vysvetluje mnozstvo tyzdenne vyfajéenych cigariet. Cim
vyssi vek, tym viac vyfajcenych cigariet Ziaci udavaju.

. 7 . .
Linearna regresia — adjusted effect
Model Summary
Change Statistics
Adjusted R Std. Error of R Square
Model R R Square Square the Estimate Change F Change dft df2 Sig F Change
1 2237 050 049 15,591 050 106,668 1 2041 ,000
2 ‘234h 065 | 054 15,564 005 10,870 1 2040 001
a. Predictors: (Const ANOVA?
b Predictors: (Const
Sum of
Model Sguares df Mean Square E Sig
1 Regression 25020,200 1 25920200 | 106668 ‘Dﬂﬂh
Residual 406133,426 204 243084
Total 622062,627 2042
Z Regression 28558,774 2 14278387 59,027 ,000°
Residual 483503,852 2040 241,914
Total 622062,627 2042
Coefficients™
Standardized
Unstandardized Coefficients Coefficients 85 0% Confidence Interval for B
Model B | Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) EYETT| 2,800 -8,775 .a00 -30,064 -19,080
Wek 2,128 | 206 1223 10,328 ,000 1,725 2,533
2 (Constant) 21554 | 2,840 -7,332 000 -27.319 -15,788
WEk 2,082 | ,208 218 10,099 ,a00 1,677 2,486
Fyzic. aktivitail hodi7 dnll -553 | 168 -071 -3,287 ,001 -882 -,224
a. Dependent Variable: Kus{i cigaret tiden
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¢ Transformacia:
« ak referenénd kategoéria Z$
« Rekddujeme premenné:

Linedrna regresia — kategorizovany prediktor

* Mdzeme zadat aj kategoriuckti premennd, ale lenv
podobe 0/1 (dichotomicka)

* Pohlavie (1 muz, 0 Zena) (0 je referen¢na kategoria)

* Pri multikategoridlnych premennych musime vytvorit
tzv. ,dummy variables®

e Napr. vzdelanie: Z5=1, $5=2, VS=3

vzdelanie Hodnota v Hodnota v
databaze databaze
(dummy S8) | (dummy VS)

z3 0 0

SsS 1 0

VS 0 1

Dependent:

Linearna regresia

& Volny as - skaut
& Volny Eas - plava
& Volny as - cyklis.
&> Volng Eas - lezeni.
& Volnj Eas - skate.
& Volni Eas - turisti.
& volni Eas -vodni
& Volni Eas - brusl
& Volny £as - zpévv.
& Volny Eas - hude. .
& VoIny éas - zpévl..
& Yolnj as - indivi...
& Volnj éas -hrav ...
& Volny as - aktivit
&5 AGECAT =3 (FIL
& Pohlavie 0M, 1=c
&5 AGEcat Dummy.13
& AGEcat Dummy. 15 =

bl & Kusd cigareti tyden [g29]

Block 2 of 2

Independent(s}:

(L ties |

&5 AGEcat Dummy. 12

|#5 ACEcat Dummy.15

Metnog: [Enter  ~ |

Selection Variable:

Case Labels:

WLS Weight:

J(icancer](_heis

Vekova skupina | Hodnota v Hodnota v
databaze databaze
(dummy S3) (dummy VS)
11-roéni 0 0
13-roéni 1 0
15-roéni 0 1

18.1.2013
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learna r

‘_-_—:E“—‘_\—“ﬁ—‘—_ﬁ_

egresia

Model Summary

a. Dependent Variable: Kus{i cigareti tiden

Change Statistics
Adjusted R Std. Error of R Square
Model R R Sguare Square the Estimate Change F Change dft df2 Sig F Change
1 ,020° ,000 000 15,964 ,000 832 1 2048 ,362
2 ,239h 057 056 16,614 067 61,353 2 2048 ,000
a. Predictors: (Con © "= 7 T . =
ANOVA
b. Predictors: (Con
Sum of
Model Squares df Mean Sguare F Sig
1 Regression 211,859 1 211,958 |3z ,362“
Residual 821957177 2048 254,862
Total 522169,136 2049
2 Regression 29744410 3 §914,803
pee ;‘ji‘:i;:;: ol IRl Ziaci v skupine 15-To¢nych s
a. Dependent Variable: Kus( cigaret/ tyden Vyééou PTanePOdObHOSfOU
Coefficients fajdia viac cigariet ako 11-
0.5 0.0
Unstandardized Coefficients S(‘:il%‘?ﬂﬁi uoxeTnl Zzerell
Model B Std. Error Beta t
1 (Constanty 3,810 487 7.821 il I 4,00
Paohlavie 01, 1=chlapec 644 706 020 812 362 - 741 2,028
Z (Constant) 053 689 076 938 -1,299 1,404
Pohlavie 01, 1=chlapec 781 688 024 1,138 ‘ 255 ‘ - 565 2,128
AGFErat Duimmy 13 2027 45, nAn 2,307 niz 369 3,686
AGEcat Dummy.15 2,822 837 ,262 10,541 ‘ 000 7,181 10,463

automaticky)

Ako na to v SPSS:

Analyze -> Regression -> Binary Logistic....

Binarna logisticka regresia

Zavislou premennou moéze byt len dichotomicka premenna
(0/1)

Diagnoza (napr. ma depresiu=1, nema depresiu=0)

Pozor na kédovanie! (riziko opa¢nych vysledkov)

Vysvetlujtiice premenné mo6zu byt kategorickej alebo
kontinudlnej povahy (potrebné zadefinovat)
Pri definovani kategorickej povahy si mézeme vybrat
referen¢na kategoriu (na rozdiel od linearnej regresie,
nemusime uz vytvarat ,dummy variables - deje sa to

18.1.2013
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Vyskumna otazka:

M3 pohlavie respondenta
suvislost so sexudlnou
skusenostou?

&5 Valnj Eas - cyklis... [<]
& voiny &as - lezeni
& Volnj Eas - skate_ .
&b volnj &as - turisti... Previous

& Volny Eas -vodni . :
& Volnj Zas - brusl... %Uvén_?lei —
& VoIny Eas - zpévv. Pohlavie0.1{Cat)

& volnj Eas - hude... @

& Volny as -zpévl..
& volny Eas - indivi
& VoInj Eas - hrav ...

& Volng £as - aktivit . :
& AGECAT =3 (FIL. Metros: Enler |
& Pohlavie 01, 1=c... Seleclion Variable:
Y || E— Kl
& AGEcat Dummy. 15|+

(Lok_J[_paste || meset )| cancel]_tq

rBlock 1 0f 1

Covariates Categorical Covariates:

Eonlaweu.w ndicator)

~Change Contrast

Contrast: Ir
Reference Category: @ Last © First

rStatistics and Plot:
[7] Classification plots "] Correlations of estimates

[7] Hosmer-Lemeshow goodness-of-it || lteration history

[T casewise listing of residuals [ Cl for exp(8,

@ Dutiiers o 2

@ Al cases

Display

@ Atgach step © AtJast step ‘

rProbability for Stepwi Classification cutoff:

et P Maximum lterations: -

["| Conserve memory for complex analyses of large datasels

[# Include constantin model

s e
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Variables in the Equation

Binarna logisticka regresia

B S.E. Wald df
Step 1% Pohlavie0.1(1) A15 202 325 1
Constant -1,210 155 60,845 1

Sig. ‘ ExpiB) Lower Upper |

568 ‘ 1122 ‘ 755 | 1,666
uou ‘ 248 ‘ |

95% C.l.for EXP(B)

a.Variable(s) entered on step 1: Pohlavied 1

Variables in the Equation

B SE Wald df
Step1®  Pohlavig0.1(1) 105 205 260 1
MEMI 019 033 a1 1
Constant -1,589 728 4,767 1

Sig
610
71
029

‘ Exp(B) Lower Upper |

95% C.Ifor EXP(B)

1,110 742 1,661
1,019 954 1,088
204 | |

prediktorom)?

prediktorom)?

a. Variahle(s) entered on step 1: Pohlavie0.1, MEMI.

Zaver 1: Pohlavie respondenta nesuvisi so sexudlnou skisenostou (nie je

Zaver 2: BMI respondenta nesuvisi so sexualnou skusenostou (nie je

Binarna logisticka

Categorical Variables Codings

regresia

Parametar coding
Frequency 1) )]
Kategorizované BMI normal 478 1,000 .0oo
nadvaha 68 0o 1,000
abezita 8 000 000
Pahlavie 0i1, 1=chlapec 00 3o 1,000
1,00 235 000
Variables in the Equation
‘ 95% C I.for EXP(B)
B SE Wald df Sig Exp(B) Lower Upper
Step1®  Pohlavig0.1(1) 086 204 219 1 640 1,100 137 1,642
BMI_kat 702 2 704
BMI_kat(1) RN E] 1,075 565 1 452 2,245 273 18,474
BMI_kat(2) 683 1,108 380 1 538 1,980 226 17,387
Constant -1,083 1,072 3,419 1 064 | 138 | | |

a. Variahle(s) entered on step 1: Pohlavie0.1, BMI_kat.

18.1.2013
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Faktorova analyza

* Na zdklade analyzy variability pozorovanych premennych
abstrahuje latentné - nepozorované premenné

* pozorované premenné odrazaju variaciu mensieho poctu
latentnych premennych
¢ Latentné premenné - faktory
* FA vychddza z analyzy hlavnych komponentov (Principal
component analysis, PCA)
* Psychologicka metoda :D
¢ Charsles Spearmen - vyskum inteligencie (g faktor)
e Raymond Cattel - osobnostny dotaznik 16PF

RO BBLE

36.82.65.83 64.78.72.13.% .60 BURIR )

I S A N S | R

ST Y R £ B
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Faktorova analyza

* Vychadza z koreldcii (korela¢na matica)

* Determinant korela¢nej matice (nad 0,00001)

¢ Keiser-Meier-Olkinova miera adekvatnosti vyberu
(nad 0,7)

* Bartlettov test sféricity: potrebujeme zamietnut Ho
(sig. < 0,05)

* Nesplnenie podmienok znaci, Ze data nie st vhodné na
faktorovu analyzu

Ako na to v SPSS:
Analyze -> Dimension reduction -> Factor ...

Variables:
& Dvojkaz chovani [ &5 Volni Eas - fotbal
&b Rvadkavposl. 12 & Vol Eas - hazen. | |

Statistics
(] ?gnivaﬂ ate des uipﬁvesg
[ Initiaf solution

& Bylia Sikanovania &) Volny Eas - baske |
& Sikanovalia ostat.. @ & Volny Eas - afletik.
&5 Dsobni automabi... & Voinj &as - gymn...
& Samostatni pokoj. & Volnj Zas - aerob... i

& Volny ¢as - joggin... [

& Prazdniny v posl. ..
[~Correlation Matrix

% Potet potitati [F Selection Variable: [ Coeficients i
Ekonomické post . SeeHEel TR SE

&5 Chodi hladovj/a [T] significance levels 7] Reproduced
&b Approximately 50... |~ Vajue Determinant [7] Anti-image

KMO and Bartlett's test of sphericity

-Analyze rDisplay
@ Correlation matrix [¥ Unrotated factor solution
© Covariance matrix [¥ Scree plot © Quartimax
: @ Eqguamax
- blimin © Promax
© Based on Eigenvalue Kappa |4

Eigenvalues greaterthan:

© Fixed number of factors [D\ play

Factors to exract: Rotated solution [_] Loading plot(s)

Maximum Iterations for Convergence:
ancel felp

Maximum lterations for Convergence:

18.1.2013
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Faktorova analyza

e Pocet faktorov zavisi:

Eigenvalue (vlastna hodnota) nad 1.0
¢ Definovanim poc¢tu faktorov
e Percentom vysvetlenej variancie
¢ Posuidenim sutinového grafu (scree plot)
* Rotdcia - zlepsuje utriedenie poloziek a tym interpretaciu
faktorov (v porovnani s nerotovanym riesenim)

* Pomenovanie vyslednych faktorov je tvoriva ¢innost
 Snaha vystihnut spolo¢né znaky premennych vo faktore

Scree Plot

Correlation Matrix®

a Determinant= 025

Eigenvalue

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy, a77
Bartlett's Test of Approx. Ghi-Square 128,029
Sphericity df 325

Sig 000

| e O T g e il v T K R (9 e 9 P
12 34 5 6 7 8 9 1011121314 15 16 17 1819 20 21 22 23 24 25 26

Component Number

18.1.2013
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Total Variance Explained
= Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Sguared Loadings

Component Total % of Variance [ Cumulative % Total % of Variance | Cumulative % Total % of Variance [ Cumulative %
1 3,605 13,864 13,864 3,605 13,864 13,864 2,363 9,080 g,090
2 2,374 9,132 22,097 2,374 9,132 22,997 2,212 510 17,509
3 1,771 6,811 20,808 1,771 6,811 29,808 1,984 7,631 25231
4 1540 5922 35729 1,540 5922 35720 1,733 6666 31,896
5 1,286 4,646 40675 1,286 4,946 40,675 1,665 6,365 38,261
8 1133 4357 45032 1,133 4,357 45,032 1,443 5549 43810
7 1,048 4,033 44,065 1,048 4,033 49,065 1,366 5255 49 065
£l 960 3,693 52,757

8 822 3,547 66,304

10 897 3,449 53,753

" 836 3218 62,969

12 801 3,081 66,050

13 793 3,050 69,100

14 765 2,841 72,041

15 724 2,786 74827

16 697 2,682 77510

17 672 2,585 80,095

18 663 2,552 82,647

19 653 2510 85,157

20 635 2,444 87,601

21 602 2,314 80,914

22 580 2,232 92,147

23 562 2162 94 308

24 12 1,869 96,278

25 508 1,853 98,232

26 A60 1,768 100,000

Extraction Method: Principal Compaonent Analysis

Method: [Pﬂncipalmmponerﬂs '_J

-Analyze———— Display
@ Correlation matrix [¥ Unrotated factor solution
& Covariance matrix [# Scree plot

rExtract

©) Based on Eigenvalue

Eigenvalues greater than:

Fixed number of factors
Factors to extract:

Maximum lterations for Convergence:
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Component Matrix®

Component

1 2 3
Volny £as - jogaing 497 -,262
Valny ¢as - plavani 486
Valnj éas - lezeni, rafting AT4
Valny £as - atletika 463
Wolny £as - skateboard, koleé. brusle 481 -3
Wolny éas - vodni aktivity 458 - 424
Valnj éas - gymnastika 446
Vaolny €as - aerabik 422
Wolny éas - hazena HE
Volnj éas - basket, jing mic. hry 413 -,292
Valny €as - brusleni, hokej 388 -272
Wolny £as - tanec 382 -352
Waolny €as - vzpiraniiposilovani 379 =312 273
Wolny ¢as - cyklistika 367
Valny £as - turistika, rybafeni 312
Wolny €as - aktivity v cirkev. spoled 267
Wolny éas - skauting
Walnj éas - zpév ve shoru 370 573
Valng £as - individ. lekee hudby 335 554
Wolny €as - hudeb. nastroj v orchestru 347 548
Valnj ¢as - zpéwhra v kapele 324 548
Valnj éas - fothal - 473 293
Valng €as - hra v divadle 276 369
Wolny £as - bowkickbox 256 668
Valnj éas - karate, judu. 522
Volny €as - zapas -372 ,490

Extraction Method: Principal Component Analysis

a. 3 components extracted.

Component Matrix® Rotated Component Matrix®
Component | Component
1 2 3 | [ > 3

Volnj £as - jogging 4497 -, 262 Volny £as - vodni aktivity 604
Volnj £as - plavani 486 Volny £as - plavani 560
Valnj éas - lezeni, rafting AT4 Volny £as - skateboard, kole€. brusle 547
Volny €as - atletika 463 Volny £as - brusleni, hokej 622
Volny €as - skateboard, koleg. brusle 461 -3 Valny £as - jogging 493 21
Wolnj £as - vodni aktivity 458 -424 Volny £as - hazend 457
Valnj éas - gymnastika 446 Volny £as - basket, jiné mic. hry 457
Valny £as - aerobik 422 Volny £as - cyklistika 435
Volny €as - hazena 416 Vaolny £as - atletika 433 267
Volnj £as - basket, jing mié. hry 413 -,202 Volny £as - tanec 421 285 -252
Valnj éas - brusleni, hokej ,368 =272 Volny £as - gymnastika 368
Valnj £as - tanec 382 - 352 Volny Eas - aerobik 363 318
Valng €as - vzpiranifposilovani 379 -312 273 Lvalny fas c turistika nbateni A
Wolny éas - cyklistika 367 Valny £as - zpév ve shoru 682
Valnj éas - turistika, rybafeni 312 Volny £as - individ. [ekee hudby (661
Valnj £as - aktivity v citkev. spoleé 267 Volny as - hudeb. nastroj v orchestru 659
Wolny €as - skauting Volny fas - zpéwihra v kapele 656
Wolnj £as - zpév ve shoru 370 573 Volny £as - hra v divadle 474
Walnj éas - individ. lekee hudby 335 554 Volny £as - aldivity v cirkev. spolet 359
Valnj £as - hudeb, nastroj v orchestru 347 548 Valny £as - skauting 278
Volny €as - zpévihra v kapele 324 548 Vaolny cas - zapas
Valnj éas - fotbal - 473 293 Volny £as - bowkickbox
Valnj éas - hra v divadle 276 360 Volny £as - karate, judu
Vaolny £as - bowkickbox 256 568 Volny Eas - fothal
Volny €as - karate, judu 522 Valny £as - vzpiranilposilovani 265
volnj Eas - zapas 372 400 [VeTny cas - lezent, raming 304

Extraction Method: Principal Component Analysis.

a. 3 components extracted

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a Rotation converged in 6 iterations
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Overovanie reliability

skal a dotaznikov

.—«/W{
Odhad reliability

* Reliabilita = spolahlivost merania

¢ Reliabilita ako interna konzistencia testu (split-half,
paralelné formy, Cronbach alfa) alebo stabilita v ¢ase
(test-retest)

* Test retest (koreldcia)

e Split-half

* Paralelné formy

* Cronbachove a (vhodné nad 0,70)
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Items:

rDescriptives for

& pohlavie
f wek [vek]

% poradie skumaneho sub...

& konfesna prisludnost, vi..
g? intenzita nab. presvedce

d Intrinsic/extrinsic relig [sr.
,{l Intrinsic/extrinsic relig [sr.
il Intrinsic/extrinsic relig [sr.

Intrinsiclavtrineic ralin fr

ol

Fundamentalism [snf1]
Fundamentalism [snf2.1]

Fundamentalism [snf3]

e ppEp R

Fundamentalism [snfd.r]
Fundamentalism [snf5]
Fundamentalism [snf6]
Fundamentalism [snf7.r]
Fundamentalism [snf8]

Eundameantaliem I=nfQ

[Citert
] Scale
[¥/] Scale ifitem deleted

~inter-item
[+ Correlations
[] Covariances

-Summaries

"] Means

7] variances
[C] Covariances

=] Correlations

~ANOVA Table
@ Mone
© Ftest
@ Frisdman chi-sguare

@ Cochran chi-square

[”] Hotelling's T-square

[T] Intraclass correlation coefficient

[] Tukey's test of additivity

Scale label: | ‘
(Lox J((easte ] _eset | canoai]_riip |
Ako na to v SPSS:

Analyze -> Scale -> Reliability analysis ...

Reliability Statistics

Cronbach’s
Alpha Based
on
Cronbach’s Standardized
Alnha Items N of tems
863 | 863 12
tem-Total Statistics
Scale Corrected Squared Cronbach's
Scale Mean if Variance if Item-Total Multiple Alpha if ltem
Itern Deleted ltemn Deleted Caorrelation Carrelation Deleted
Fundamentalism 453202 308773 872 A36 850
Fundamentalism 449015 314337 AT3 386 856
Fundamentalism 451478 280,909 646 ATT 844
Fundamentalism 46 4877 301,370 564 391 851
Fundamentalism 455714 314513 499 380 855
Fundamentalism 46,8571 313984 422 351 860
Fundamentalism 46,2266 311,002 493 409 855
Fundamentalism 46,7537 310,048 515 A7 8a4
Fundamentalism 451182 204095 634 AT8 845
Fundamentalism 452611 305550 648 625 846
Fundamentalism 457044 N7 T34 488 303 855
Fundamentalism 46,3251 3048594 560 403 851

18.1.2013
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Item-Total Statistics

Scale Corrected Squared Cronbach's
Scale Mean if Variance if Item-Total Multiple Alpha if ltem
Itemn Deleted Item Deleted Caorrelation Caorrelation Deleted
Intrinsic/extrinsic relig 60,4780 160,574 272 An [T65
Intrinsic/extrinsic relig 60,1073 160,881 212 274 768
Intrinsiciextrinsic relig 50 9659 160,808 229 A139 Th7
Intrinsic/extrinsic relig 60,8195 172933 =13 452 787
Intrinsic/extrinsic relig 61,2732 158,356 379 495 (P60
Intrinsiciextrinsic relig 60,4244 157 559 253 259 I67
o - {rrinisietingic relig 60,1951 171,864 =102 329 J‘STI
Rellahity Statistics nsic relig 50,0429 150,464 457 485 R
Cronbach's nsic relig 60,3610 161,497 225 439 67
Alpha Based nsic relig 60,8878 164,022 191 218 768
Cronbach's: | Standsdad nsic relig 60,1902 163460 176 AT7 768
ha Items N ofltems | nsic relig 60,0048 153103 A97 A51 Z53
[ 768 28 | nsic relig 60,7122 166,098 006 468 f |
Intrinsiciextrinsic relig 60,0195 148,588 618 692 [T46
Intrinsiciextrinsic relig 509268 150,088 585 872 747
Intrinsiciextrinsic relig 61,5802 168,204 =011 JAa0 778
Intrinsic/extrinsic relig 62,0000 173,765 -178 293 ‘?E3I
Intrinsic/extrinsic relig 60,5659 167129 377 Ao0g 759
Intrinsiciextrinsic relig 60,5024 164241 201 339 768
Intrinsiciextrinsic relig 60,2185 157 623 380 367 759
Intrinsic/extrinsic relig 59,7707 152913 480 A61 753
Intrinsic/extrinsic relig 59,7610 152,800 534 AB6 751
Intrinsic/exrinsic relig 61,0000 160,500 264 245 765
Intrinsiciextrinsic relig 507756 150,832 553 558 7449
Intrinsic/extrinsic relig 60,1610 153881 A58 636 755
Intrinsic/extrinsic relig 50,4780 161 663 265 A 66
Intrinsic/exrinsic relig 60,2293 154 276 463 706 785
Intrinsiciextrinsic relig 60,3951 154142 459 725 755

Zneuzivanie statistiky
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"Existuju tri druhy 1zi: 17i, sakramentské
17i a Statistiky"

Mark Twain

,2Fakty su neuprosné, ale statistiky st
prispOsobivejsie.”

Mark Twain
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Statistika je ako bikiny - to ¢o odhaluje
je sice uchvacujtice, ale to ¢o zakryva je
rozhodujtce.

Aaron Levenstein

,Ja verim len Statistikam, ktoré som si
sam sfalSoval.”

Winston S. Churchill
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e Zamerné/nezamerné, nahodné

» Hladanie sposobov ako interpretovat len tidaje, ktoré
su priaznivé pre prezentujuceho

* Falo$né statistiky — poskodzuja hladanie poznania
(naprava moéze trvat desatrocia, stat vela
penazi/zivotov)

* Preosievanie dat/fishing
 hladanie vztahov a rozdielov, bez vopred stanoveného
zameru, hypotézy
* 5% Sanca najdenia korelacie medzi 2 nahodnymi
premennymi
* Manipuldcia s datami
* selektivne reportovanie (uprednosttiovanie vysledkov ktoré
podporujua preferovant hypotézu a ignorovanie
protireciacich; napr. experimenty s ESP)
e vyrabanie falo$nych dat (exProf. Diederik Stapel - sociany

psycholog, NL, 2011, priznal sa k manipulacii dat po niekolko
rokov)

18.1.2013
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_Statistiku ¢asto pouzivame ako, ked
opity ¢lovek pouZiva stlpy kandeldbrov
— skor pre svoju oporu nez pre
osvetlenie.”

Andrew Lang

Statistikou viem dokazat ¢okolvek
okrem pravdy:*

George Canning
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Problémové ucenie

Problémové ucenie

e Uloha 1:

a) Vypocitajte vek respondentov z mesiaca a roku
narodenia, ku Siestemu mesiacu roku 2010 (prikaz
compute)

b) Kategorizujte kontinudlnu premennu veku do 3
kategorii 11-, 13- a 15-ro¢nych (prikaz recode into
different variable)
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Problémové ucenie

* Uloha 2:
* Vypoditajte hrubé skore skaly FAS (prikaz compute)
(polozky FAS.1-4)

Problémové ucenie

* Uloha 3:

* Vytvorte premennd, ktora by rozdelovala
respondentov na tych ktori piju alkohol (akykolvek)
asponi raz tyzdenne a tych, ktory ho piji menej casto
alebo vobec - dichotomizacia (compute/recode)

18.1.2013
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Problémové ucenie

¢ Uloha 4:
a) Popiste sabor studie HBSC
 Pohlavie (N, %)
 Vek (priemer, SD)
* Skore FAS (priemer, SD, medidn, modus, range)
* Pije/nepije alkohol (N, %)
b) Popiste vekové podskupiny (11, 13, 15-ro¢nych)
« Pohlavie (N, %)
e Vek (priemer, SD)
e Skore FAS (priemer, SD, median, modus, range)
* Pije/nepije alkohol (N, %)

Problémové ucenie

* Uloha 5:

* Vytvorte graf:
 Kolac¢ovy pre pohlavie
 Histogram a boxplot pre vek
e Histogram a boxplot pre skore FAS

18.1.2013
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Problémové ucenie

¢ Uloha 6:

a) Existuje rozdiel v urovni bohatstva (FAS) u tych
ktory piju akykolvek alkohol aspon raz tyzdenne
a tymi, ktory ho piji menej ¢asto/vobec?

b) Vytvorte boxplot pre skore FAS stratifikovany
podla dichotomizovanej premennej pitia
alkoholu

Problémové ucenie

* Uloha 7:

e LiSia sa respondenti v jednotlivych vekovych
kategoériach (11, 13, 15-ro¢ni) v rovni rodinného
blahobytu vyjadrenom skalou FAS? Ak ano, tak medzi
ktorymi dvojicami vekovych kategorii je rozdiel.

18.1.2013
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Problémové ucenie

* Uloha 8:
a) Overte internu konzistenciu skal:
¢ SROS, S. fundamentalizmu, S. ortodoxnosti, Levenson
LOC, R. saliencie, S. zivotnej spokojnosti, God mediated
control, Depresivita, Self-esteem
b) Vypoditajte ich hrubé skore, v pripade
viacdimenzinalnych skal - skore pre subskaly
¢) Overte faktorovu strukturu $kal SROS, Levenson
LOC, Self-esteem, S. fundamentalizmu

Problémové ucenie
* Uloha o:
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Problémové ucenie
e Uloha 10:
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