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,Definicia Statistiky: Je to veda, ktora
vyraba nespolahlive fakty zo
spolahlivych tdajov.”

Evan Esar

s A



Je dokazane, ze Castejsie oslavovanie
narodenin je zdravé.

Statistiky dokazujt, ze Tudia, ktori
oslavili najviac narodenin, zili

najdlhsie.

S. den Hartog

Ph D. Thesis Universtity of Groniﬂ[gen "

, AR




Statistika
- Je len doplnok vedeckého skiimania

- Je to nastroj a pomocka, nie zaklad vedeckého
skiimania

-V psychologii ma za ulohu dotvarat dojem
,vedeckosti” discipliny :D



Pre spolthlvy vedecky
vyskum je dolezite:

- Oblast vyskumu

- Vyskumna otdzka alebo hypotéza (nie ,,ad hoc”)
- Design vyskumu

- Metody

- Populdcia vs. vzorka (reprezentativnost)

- Statistické analyzy a ich korektnost prichddzajti na rad az
ked su splnené predchadzajiuce podmienky
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Sofistikovana statistika na ,,zlych”
datach nam nepomoze dosiahnut

,dobré” vysledky.
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Dolezite informadcie




Urovne merania

nominalna, ordindlna, kardinalna (intervalova a pomerova)

Nomindlne premenné:
+  Nedaju sa zoradit podla velkosti, plati pravidlo patri/nepatri

+  (pohlavie, typ diagndzy, miesto bydliska, ...)

Ordinalne (poradové) premenné:

+  Maju nepresné/nerovnaké vzdialenosti medzi po sebe nasledujiicimi hodnotami, ale ich poradie odrdza postupny narast/pokles
parametra

+  (Lickertova Skala: miera siihlasu, frekvencia: nikdy, niekedy, obcas, casto, vidy)

Intervalové premenné:
+  maji rovnaké vzdialenosti medzi jednotlivymi hodnotami, ale nulové hodnoty st len dohodnuté (arbitrarne stanovené)

+  (napr. teplota v stupnioch Ceslia/Farenheita, IQ,...).

Pomerové premenné:
+  maja redlnu nulova hodnotu a definované rovnaké vzdialenosti medzi jednotlivymi hodnotami
+  umoznuju najvacsiu flexibilitu Statistickych metdd a moézu byt pouzité pre analyzy -

+  (reakcny Cas, hmotnost, dizka, )

Kategorické premenné: nominalne a ordinalne

"
Kontinualne premenné: pomerové a intervalové premenné \ . ~
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Matematick , C ve e ogs 1.2 . . PrijateIné
y . Pripustné statisticke operacie (.
a struktura transformacie
Nominalna Nezoradena : : One to One |
Kategorickqg  mnozna O (T S (equality (=))
Ordinalna median and modus, percentily, poradova  Monotonic
, Zoradend mnozine  korelacia (Spearman’s I‘hO), increasing
(poradova) L , o der (<
neparametricka analyza variancie, (order (<))
) priemer, standardna odchylka, korelacia L
I 1 7 Nekonecné P , . ok Positive linear
ntervalova | ..o (Pearson’s r), regresia, parametricka (affine)
analyza variancie, factorova analyza
All statistics permitted for interval scales
Pomerova Jednorozmerny plus the following: geometric mean, Positive similarities
vektorovy priestor  harmonic mean, coefficient of variation, (multiplication)
logarithms
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Deskripcia vs. Inferencia?

- Deskriptivna statistika:
- Ciselny a graficky opis stiboru

- prevalencie, proporcie, priemery, kategorie,... (grafy, tabulky)

- Inferencna statistika:

- vyvodzovanie vztahov a suvislosti, hladanie rozdielov (testy, korelacie,

)

- Testovanie hypotéz (ano/nie)
- Popis vztahov (korelacia) [

- Modelovanie vztahov (regresna analyza)
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Age-adjusted Cancer Death Rates,* Males by Site, US, 1930-2005
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*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.

MArmerican Cancer Society, Surveillance and Health Policy Research, 2009



Signifikancia

. Statisticka vyznamnost

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

« Nehovori o0 zavaznosti zisteného rozdielu/vztahu
- Vyjadruje sa ako p-hodnota (nehovori i miere efektu)

- vysoko signifikantny vysledok nemusi mat Ziaden
prakticky vyznam

- Suvisi s velkostou vzorky (sample size)
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Chyby statistickych zaverov

- 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:
- Chyball. typu (type I error)
- Chyball. typu (type II error)
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Chyba l. typu

- chybné zamietnutie nulovej hypotézy

- nastane, ked nulova hypotéza (HO) je pravdiva, ale je
zamietnuta

- Chyba falosnej pozitivity (plany poplach/false
alarm) je vysledok, ktory naznacuje, ze dana
podmienka bola splnena, aj ked v skutocnosti
splnena nebola.

- Uvadza sa ako signifikancia testu (a) =
pravdepodobnost vyskytu chyby 1. typu
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Chyba ll. typu

- nespravne prijatie nulovej hypotézy

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

- Chyba falosnej negativity

- Oznacuje sa ako Beta (3), suvisi so ,,silou” testu = (1 -

)

. Statisticky test umozni prijat/zamietnut HO, ale nikdy
nedokazejej pravdivost/nepravdivost

|
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H,je pravdiva  H_ je nepravdiva

Spravny zaver

Chyba L. typu (skutocna pozitivita)

Zamietnutie H, (Falo$n4 pozitivita)

Spravny zaver Chyba II. Typu

Nezamietnutie H, (skutocna negativita) (FaloSna negativita)




Miera efekiu

- Vecna signifikancia — effekt size (miera efektu)
« Cohenovo d, odds ratio (OR)

d=0,2 — 0,3 maly efekt

d=okolo 0,5 stredne velky efekt

d > 0,8 velky efekt
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Miera efekiu

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

-« Resp. udava aka velkt mieru efektu vieme odhalit na
danej vzorke

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

- Umoznuje spravne zamietnutie/prijatie nulovej

hypotézy
- Standardne by nemala byt niZ$ia ako 0,80
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Velkost vzorky v zdvislosti na pomere Signal/Noise
(5% sig., 2-sided)
Signal/Noise

. 90% power 80% power
ratio .
0.2 526 393
04 132 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
24 5 4
2.6 4 4
2.8 4 3 et
3.0 4 < /\>



Interpretdacia vysledkov

- Nie len prijatie/zamietnutie nulovej hypotézy

Je potrebné zvazit:
. Uroven signifikancie
- Zhodnotenie realnych rozdielov/vztahov

- Zohladnit charakteristiky testovaného stuboru
(kontext) — sticast diskusie
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“Statistika nikdy nemdze nahradit
zdravy usudok”

Henry Clay
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Popis sUboru

- Frekvencne tabulky

Statistics

Wekoveé kategorie

M Yalid
Missing

Mean

Median

Mode

Std. Deviation

2182
14
2,02
2,00

818

Ako na to v SPSS:

Vékowé kategorie
Cumulative
Frequency Fercent | Walid Percent Percent
Walid 11 Tog 32,3 325 325
13 720 328 33,0 65,5
15 753 34,3 34,5 100,0
Total 2182 594 100,0
Missing  System 14 i
Total 2196 100,0

*  Charts: stlpcovy graf, kolacovy graf, histogram

Analyze -> Descriptive statistics -> Frequencies: V Display frequency tables
*  Statistics: priemer, median, modus, std. odchylka, rozptyl, rozsah, Sikmost/strmost distrbucie
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Vékove kategorie

Cumulative
Fohlavi Frequency | Percent | Valid Percent Percent
chlapec  Walid 11 355 342 345 345
13 331 31,8 21 66,6
15 344 332 334 1000
Total 1030 89,3 100,0
Missing  System 7 i
Total 1037 100,0
divka Valid 11 354 30,5 307 07
13 384 336 338 64,5
15 404 35,3 35,5 1000
Taotal 1152 99,4 100,0
Missing  System 7 G
Taotal 11549 100,0
Pohlavi
Cumulative
Wikové kategorie Frequency | Percent | Valid Percent Percent
0 Walid  chlapec 7 50,0 50,0 50,0
divka 7 50,0 50,0 100,0
Taotal 14 100,0 100,0
11 Walid  chlapec 355 50,1 501 50,1
divka 354 499 499 100,0
Taotal 708 100,0 100,0
13 Valid  chlapec N 46,0 46,0 46,0
divka 384 54.0 54,0 100,0
Total 720 100,0 100,0
15 Valid  chlapec 344 45,7 457 45,7
divka 408 543 543 100,0
Total 753 100,0 100,0
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Popis sUboru

- Miery centralnej tendencie:
- Modus — najcastejsie sa vyskytujtca hodnota
- Median — polohovy stred, 50-ty percentil

- Priemer — aritmeticky priemer

- Nominalne premenné: modus
- Ordindlne premenné: modus, median

- Kardindlne premenné: modus, medidn, priemer
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Popis sUboru

o Strmost (kurtosis) distribticie

- Distribticia o —(vydutie) 4
- Standardna odchylka (sigma, Rz T —-—
0; SD) — rozptyl hodnot okolo s W
priemeru Ll
h A 0.1
. .
5 4 3 2 1 0 1 2 3 4 5
Negative Skew Positive Skew s




Statistics

257

20

ey
wn
1

Frequency

ey
=]
1

Zivotna
spokojnost’ Sebalcta
] Valid 204 202
Missing 1 3
Mean 18,1373 20,3663
Median 19,0000 20,0000
Mode 149,00® 21,00
Std. Deviation 5,23918 405122
Skewness - 446 &7
Std. Error of Skewness AT0 71
Kurtosis 3493 - 015
Std. Error of Kurtosis 338 A4
Minimum o 3,00
Maximum 30,00 30,00
a. Multiple modes exist. The smallestvalue is
shown
Zivotna spokojnost’ Sebalcta
Mean = 18,14 27 Mean = 20 37
Std. Dev.= 5238 Std. Dev.= 4031
N =204 N =202
1] 20 7‘7\
™| 2 15— ]lzz
_ £ = x
L]
=5
o
] o
|\ w
10 ]
59 51
|T| T T T 0 T T T T T T T
0o 10,00 20,00 30,00 5,00 10,00 15,00 20,00 25,00 30,00 35,00
Sebalicta

Zivotna spokojnost’
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Grafické zobrazenie Udajov

. Stipcovy graf

. Ciarovy graf

- Histogram

- Kolacovy graf

- Bodovy graf (scatter plot)
- Boxplot

Ako na to v SPSS:
Graphs -> Chart Builder:

|
|
|

\ariables:

|

Chart preview uses example data

| Pupil No_[ID4]

-

&5 Pohlavi [g1_mA1]
&5 Roénik Zkoly [g2...
&5 Mésicnarozenil..
&5 Rok narozen( [bir...
&F VEKIAGE]

&5 VEkové kategorie..
&5 struktura rodiny[...
&P \viaha [Weight]

& Eka [Hight]

Q# Body Mass Index...
[ Y T S 2

Diran a Gallery chart here to use it as yvour
starting paint

oR

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

Choose from:

Fa\.rprit.g_s
Line

Area
Fie/Folar
Scatter/Dot
Histogram

High-Low

Boxplot
Dual Axes




Stipcovy graf (bar chart)

) - -
| |
T T T I
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Zivotna spokojnost’ \ N \\
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Ciarovy graf (line chart)
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Histogram

= ormal
Mean=181373
St Dev. = 523018
25,0 M =204
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Frequency
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Boxplot

b

Zivotna spokojnost’
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Boxplot - vysvetlenie

1007

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

g0

Fuzy (whiskers)

dO +/_ 1/5 néSObOk IQR i:: 60
Medzikvartilové

rozpatie (IQR)

405

Median o
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Boxplot - vysvetlenie

Extrémne
hodnoty

nad +/- 3 nasobok
IQOR
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Zdruzeny boxplot
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| IQR |

Q1 Q3
Ql - 15 x IQR Q3+15xIQR
| |
: Median
—éllo —:I’)U —io —io Olo llo 2lo 3lo 4lo

~2.6980
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Scatter plot
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Inferencna statisticka
analyza



Porovnavanie 2 a viacerych
suborov

™
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Rozdiely pocetnosti
(homindlna Uroven)

Pearsonov Chi kvadrat — porovnava pocetnosti v kategoriach a

skupinach a testuje nulovu hypotézu o rovnosti pocetnosti.

Vyskumnd otazka:

Maju viac sexudlnych
skusenosti dievcatd alebo
chlapci¢

Ako na to v SPSS:

=
-

&5 Jak Easto - michané n...
&% Jak Easto - jiné napoje...

&> Opilost [g31_m35]

&> VEk 1. piti alkohalu [g3...
&5 VEk 1. opilosti[qaz_2...
& Piti alkohalu v posl. 20...
&5 Opilostv posl. 30 dne...
&> Marihuana nékdy v fiv...
&; Marihuana v posl. roce...
&5 Marihuana v posl. 30 d...
&5 VEk prvniho sex. styku .

&> Hlavni domaov - vlast. ..

&% Hiayni domov - viast o...
&5 Hlavni domov - neviast...

A% Hiauni domoy - neviast

-

[7] Display clustered bar charis

[7] Suppress tables

rLayer 1 of1

I

Row(s):

&} Pohlavi [g1_m1]

Columnis):

& Mélla nékdy sex styk[q

e e S e SN A e
!;_-:_-;_: Iayer variaoies In 13ole |ayars

olyze -> Descriptive statistics-> Cross’robs Statistics Y Chi square - OK

£




[ Chi-square

. [] Correlations

-Mominal

[| Contingency coeflicient
["| Pni and Cramers ¥

[] Lambda

[T Uncertainty coefficient

~Ordinal
[7] Gamma
[ Somers' d
[ Kendall's tau-p
[] Kendall's tau-c

~Mominal by Interval

[l Eta

("] Kappa
[ Risk
[] McMemar

= Cochran's and Mantel-Haenszel statistics

Test common odds ratio-equals i

.
i

T Crosstabs: Cell Display

~Counts r=test
|+ Observed [| Compare column proportions
| Expected ' Adjust palues [Bonferroni method]
[ Hide small counts
Lass than |5
~Percentages ~Residuals
¥ Row [ Unstandardized
[+ Column Standardized
Mol ] Adiusted standardized

~Moninteger Weights

@ Round cell counts
@ Truncate cell counts
@ No adjustments

© Round case weights

@ Truncate case weights




Pearsonov Chi kvadrat

Pohlavi * Mélia nékdy sex. styk Crosstabulation

MElia nékdy sex. styk

ano ne Total

Pohlawi chlapec  Count a4 181 235
% within Pohlavi 23,0% 77.0% 100,0%

zﬁwx:nhm Melia nekdy sax. 700% 135% 42.2%

% of Total 5,7% 325% 42 2%

divka Count A1 741 322

% within Pohlavi 252% 74 8% 100,0%

iﬁwxgnhm Melia nékdy sex. 60.0% 57.1% 57 8%

% of Total 14,5% 43 3% A7.8%

Total Count 135 422 S47
% within Pohlavi 24, 2% 75 B% 100,0%

i»ot;:nhm Melia nekdy sex, 100,0% 100.0% 100,0%

% of Total 24,2% 75E8% 100,0%

Chi-Square Tests
Asymp. Sig. E-
Value df (2-sided)

Pearson Chi-Square 3507 B54 B
Continuity Correction” 242 623
Likelihood Ratio 352 553
Fisher's Exact Test
Linear-by-Linear 3480 564
Association
M ofValid Cases LT}

Zdaver: Chlapci a dievcatd sa nelisia v sexudinych skui\osh“

3. 0cells (0,0%) have expected count less than 5. The minimum expet

b. Computed only for a 2x2 table

%






8 studentov t-test
(kardindalna uroven)
Porovnava priemiery
premennych v skupine A a B.
Zohladnuje distribtciu dat a
velkost skupin

Vhodny na subory nad 50
respondentov

WHRW.GUINNESS.DE




l Studentov t-test

(kardindalna uroven)

1908 — Guiness brewery (William Sealy
Gosset)

Lacny sposob monitorovania kvality
piva
t-test pre 2 nezavisle vybery, zavisle

vybery, ...
Porovnava vzdy len 2 subory
Parametricky test

Parametre:

Normalita distribucie (Gaussova
krivka)

Homoscedasticita — homogenita,

rovnost rozptylov
Ako na to v SPSS:

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

WHRW.GUINNESS.DE




Studentoyv t-test

- Normalita distribticie

i

The
Normal
Distribution

I |
I |
1 I
1 I
1 I
] I
I I
i“ I |
e ] |
a ! 1
E ] |
& I I
-1, 980 ! ! 1980
! 935% nfjvaluas I
Values ! ! ! !
1 1 I I
1 1 I I
] 1 | |
-2.5Hq, L : . . 2580
Prohability of Cases / : : 99% cflvaluas : :
I in portions of the curve =00013_ 7 =0021a | =07359 | =D3413 =03413  ,  =01359 | =00214 ~_=00013
— I I 1 | | | —,
L L L L L L P
Standard Deviations
From The Mazn —5;0 —3:0 —}_:{J - IIO (1] +]G +.IZC +?0 +40
T T Ll T T T T
Cumulative % (0.1% 7.3% 15.9% 50% £d4.1% Q7 7% 99 9% .
| 1 | t t f f
Z Scores 4.0 30 2c 10 0
L

t7.0 +2.0 +3.0 +4.0
Il Il

T Scores 20 30 20 70 80 \

in
[=]
)]
(=]




Studentoyv t-test

- Overujeme ju:
- Kolmogorov-Smirnov test — neparametricky test
- Shapiro-Wilk test

- H, - populacia je normalne rozlozena

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

Ako na to v SPSS:
Analyze -> Desriptive stat. -> Explore — Plots: ¥ Normality plots with tests -

OK |

|
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Overenie normality distribucie

i Explore: Plots.

Boxplots Descriptive

@ Factor levels together? [« Stem-and-leaf
[ Dependents together il Histagram

© Mone

Dependent List
& vekvel] | & NaboZensky funda. .
&> poradie skuman... |
&5 konfesna prislug...
& intenzita nab. pre... Factor List:
il Intrinsiclextrinsic ... &) pohlavie [pohl]
il Intrinsic/extrinsic ...
{I Intrinsic/extrinsic ...

{l Intrinsic/extrinsic ... Q Label Cases by:

{l Infrinsic/extrinsic ..

[+ Mormality plots with tests

-Spread s Level with Levene Test
@ Nong
© Power estimation

© Transformed Power |Matural log

Display
[@ Both @ Statistics © Plots

© Untransformed ~—

o s G

Ako na to v SPSS: N <
lyze -> Descriptive stat. -> Explore — Plots: ¥ Normality plots with TNK \\\
T ' AN

0K _J{ Easte J{ Reset ][ Cancel|{_riei |
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Overenie normality distribucie

Tests of Normality
Kalmogorov-Smirnov? Shapiro-Willk
pohlavie | Statistic df Sig. Statistic df Sig.
Nabozensky muz 102 29 200 942 29 111
fundamentalizmus Sena 054 173 2007 288 173 A7

* This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Histogram —MNormal
/TN Zaver: Prijimame H, o
A normalnej distribucii hodnot v |

Frequency

populdcii (aj u muZov aj u 2ier*[')

hl
s N
07 T T T T T ",
0o 20,00 40,00 60,00 80,00 100,00 .
MNaboZensky fundamentalizmus ,.'"( \ f %




Overenie normality distribucie

uuuuuu

ensky fundamentalizmus

Naboz
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Studentoyv t-test

« Homoskedasticita

. Overujeme ju: Homoscedasticity
100 "t
- Levenov test rovnosti et
rozptylov (stcast t-testu v 30 - R
SPSS) e
- H,-rozptyly . f'
#uc'
- t-test produkuje vysledky pre *- v
7/ o . . . . .. . -
pripad prijatia aj zamietnutia 21
H, Lt
i




Studentoyv t-test

TestVariable(s).
[ = = =
& veklvek] : & Naboenskjfunda... | @ Use specified values

@5 poradie skuman... Sk Group 1.
&5 konfesna prislus... R |1
& intenzita nab. pre... Group 2

i[l Intrinsic/extrinsic ... _
Jl Intrinsicextrinsic .. © Cutpoint:
{l Intrinsic/extrinsic ... Grouping Variable:
Jl Intrinsicextrinsic .. T

pohl(1
i[l Intrinsic/extrinsic ... | -

Jl Intrinsic/extrinsic .. =] Define Groups... M W

Ako na to v SPSS:
Analyze -> Compare Means -> Independent sample t-test: Variables,

efine groups - OK \ N
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Studentov 1-test

Group Statistics
std. Error
pohlavie M Mean std. Deviation Mean
Néhnienskwjr_ Mmuz 28 | 50,2754 21,895649 4 06593
fundamentalizmus Sena 173 | |49 9653 18,59073 141343

Independent Samples Test

Levene's Test for
Equality of Wariances

test for Equality of Means

95% Confidence
Interval ofthe
: Mean Difference
Sig. (2- Differen Std. Error
1 df tailed) ce Difference Lower Lpper
MahoZensky Equal variances I
fundamentalizmus assumed 081 200 935 31054 3,83011 -7,2420 7,86313
Equal variances not 7
R 072 35,09 943 31054 4 30460 | -2,4274 904851

Zaver: Muzi a zeny sa neliSia v Urovni ndbozenskeho f\om“
PARN\VA I\
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Studentoyv t-test

-V pripade nenormalne distribuovanych dat méZeme
rozdiely medzi skupinami testovat neparametrickou
alternativou — U-test

/ \\\/\.\;



Rozdiely medzi skupinami
(ordindlna uroven)

- Mann-Whitneyho U-test

Ako na to v SPSS:
Analyze -> Nonparametsic tests -> Legacy dialogs -> 2 independent samples v
Mann-Whitne U - OK

TestVariable List:
'@ Pupil No. [ID4] |ﬂ & Kust cigaret/ tyden ...

& Rotnik Skoly [q2...
&> Mésicnarozeni[... @

& Rok narozeni [bir...

Vyskumna otazka:

& VEKIAGE]
|_|'§|Q sq die\/éofd a Ch|0pci Vv o5 VEkové kategorie... -~ Grouping Variable:
iy . , . . &> struktura rodiny .. » | g1_mi(12) |
pocte vyfajCenych cigariet & Viha Weight

Define Groups

[4]

AP Wit kea IHinht

za tyzdene

Tesi Type

[« Mann-Whitney U [| Kolmogorov-Smirnov Z
[| Moses extreme reactions || Wald-Wolfowitz runs

Nk



Overenie normality distribucie

\@5 Pupil No_[ID4]

&5 Roénik Skoly [g2...
&5 Mésicnarozeni[..
&5 Rok narozeni [bir...
&2 VEK[AGE]

&5 VEkové kategorie...
&5 struktura rodiny [...
& Vaha [Weight]

&2 jEka [Hight]

=
B

S|y

ol

Display

Dependent List

i Explore: Plots.

&2 Kust cigaret/ tjden ...

Factor List:

&5 Pohlavi [g1_m1]

Label Cases by:

@ Both @ Statistics © Plots

Boxplots

Descriptive

@) Factor levels together
(©) Dependents together
@ Mone

|« Stem-and-leaf
[7] Histogram

[+ Mormality plots with tests

-Spread s Level with Levene Test
@ Nong
© Power estimation

© Transformed Power |Matural log

© Untransformed

(0K J{ Easte J{ Reset ][ Cancel ][t |

Ako na to v SPSS: \
lyze -> Desriptive stat. -> Explore — Plots: ¥ Normality plots with tes K

= e e

AN
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Overenie normality distribucie

Tests of Normality
Kalmogorov-Smirnoy® shapiro-Wilk
Pohlayi | Statistic df Sig. statistic df sid.
Kusl cigaret/ tyden  chlapec 454 gg82 000 274 9a2 000
divka 434 1081 000 302 1081 000

a. Lilliefars Significance Correction

Zaver: Zamietame HO o normdlnej distribUcii hodnot v po;{ulécii

. f\\\/\.\;

| ]



Overenie normality distribucie

1978
929 *
10121 496 1791
140 % 1580 *
1 598
-
1 649 2119
120 * *
2002
1622
1 43?:1 573 _3041
c 1007
y 1477 1771 1 392
o
iy ¥ 1518 1R
= 1001 1837 *
@ 80 1 745% *2 1672 165
" 1543 2 0Eg1 859
=) 1616 % 1656 * 1861
o 1 489 18044 ggq
°3 B0 1626 %  a93g 2036% 2023
3 1 4911 TE8 2007 ¥o71
x o 1955 *# 2112
#1472 2 @889
40 1 409§ * 2195
1668 % 097 219445 nag
1 7E0 *1 587
20
. ?5% 713
95 444
1 7328 609
2 1762
T i
chlapec divka

Pohlavi

* 4




Rozdiely (ordindlna Uroven)

Ranks
Pohlavi I Mean Rank | Sum of Hanks
Kusi cigaret tyden  chlapec 952 102066 1002289,00
divka 1081 104230 1126727.,00
Total 2063
Test Statistics™
Kusu cigaret/
tycden
Mann-Whitney L 519636,000
Wilcoxon W 1002289000
il -1,280
ASYMp. Sig. (2-tailed) 200 l

a. Grouping Variable: Pohlavi

Zaver Nie je rozdiel v pocte vyfajcenych cigariet medzi chdl&
;\&\.



ANOVA

Jednoducha analyza rozptylu (analysis of variance)

Umoznuje testovat rozdiely u 3 a viac populacii
naraz

Post-Hoc testy — parove porovnania

Neparametricka alternativa:

- Kruskal-Wallis test
- Neobsahuje Post-Hoc testy

- Parové porovnanie je potrebné urobit U-testom pre kazdua
dvojicu

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

Analyze -> Nonparametsic tests -> Legacy dialogs -> K independent samples

skal-Wallis H - OK | ' \
/ \\ /\A%



Analyza vzfahov medzi
premennymi

™
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Korelacie

- Pearsonova korelacia (koeficient r)
- rnadobuda hodnoty od -1 po +1
- -1 negativna asocidcia (nepriama Umeral)
- +1 pozitivna asocidcia (priama Umera)
- kardinalna vs. kardindlna premenna (napr. hrubé skore)
* Interpretacia koeficentu
- Urovne st stanovené arbitrdrne, nemali by byt chadpané velmi striktne
- Interpretacia zavisi od kontextu a zdmeru (vo fyzike je mala aj r=0.9)

« Nemozno hovorit o kauzalite

Sila vztahu/korelacie Negativne Pozitivne
hodnoty hodnoty -

Ziaden vztah -0.09 do 0.0 0.0 do 0.09
Mala -0.3 do -0.1 0.1 do 0.3
Stredna -0.5 do -0.3 0.3do 0.5 >
- silna -1.0do -0.5 0.5do 1.0 \‘\\
. rd "'\."h\/ \



Korelacie

- Vztah premennych v grafickej a ¢iselnej podobe (r koeficient)

1 0.8 0.4 0 -0.4 -0.8 -1
1 1 1 -1 -1 -1
s » —
N




Korelacie
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Korelacie

- Spearmanove Rho ()
- poradova korelacia
- Rho nadobuda hodnoty od -1 po +1
- ordinalna vs. ordinalna premenna

- ordinalna vs. kardinalna premenna

Ako na to v SPSS:
Analyze -> Correlate -> Bivariate: Variables, ¥ Pearson/Spearman- OK

- Parcialne korelacie

- Umoznuju , ocistit” koreldciu 2 premennych o podiel l

interferujucej premennej
/ \\\/\&



Korelacie

-
{ S Corsinicrs

'@ pohlavie foohl] |

ﬁ vek [vek]

@5 poradie skuman...
&> konfesna prisius...
.ﬁ intenzita nab. pre...

d:l sros1.h
;[l sros2.e

;[l Srosa.e
_I'I crncd &

Kl

~ Correlation Coefficients

[« Pearson [| Kendall's tau-b [ Spearman

Vyskumnda otazka:
Existuje suvislost medzi zivotnou spokojnostfou a
sebaulctou respondenta?

\ariables:

Correlations

&% Zivotnd spokojnost [
ﬁ Sebalicta [hs.rses)

~ Test of Significance

® Two-tailed © One-tailed

[ Flag significant correlations

| QK I Paste Reset || Cancel Help

Fivotna |
spokojnost Sebadcta
Zivatna spokojnost  Pearson Correlation 1 ,458!!_
Sig. (2-tailed) 000
M 204 202 \
Sehalcta Pearson Caorrelation ,458“ 1
Sig. (2-tailed) 000
I 202 202
** Correlation is significant at the 0.01 level (2-tailed).
Correlations
Zivotna '
spokojnost Sehalcta
Spearman's rho Zivotna spokojnost’  Correlation Goefficient 1,000 ,43?‘“_
Sig. (2-tailed) ) 000
M 204 202
Sebalicta Carrelation Coefficient 437 1,000
Sig. (2-tailed) 000 )
M 202 202

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

/ \\\/\.\i
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,Ja verim len statistikam, ktoré som
si sam sfalsoval."

Winston S. Churchill
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Dakujem za pozornost
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Regresna analyza

- UmozZnuje odhadnut vztahy medzi premennymi
- Techniky modelovania

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

- UmozZnuje predikciu zmien zavislej premennej v
pripade, Zze d0jde k zmene v nezavislych premennych

- Za sSpecifickych podmienok méZeme usudzovat o
kauzalnom vztahu (inak len experiment)

|
/ \\\/\.\:



Regresna analyza

- Druhy: - Pojmy:

- Linearna
- (nezavisla premenna: kardinalna)
- Logisticka
- (nezavisla premenna: dichotomicka)

o Multinomialna

- (nezavisla premenna: kategoricka, 3 a
viac kategorif)

Crude effect

Adjusted effect
Moderdacia (interakcia)
Mediacia

Skreslenie (confounding)

Skreslenie (bias) — zavisi od
dlza]nu stadie a faktormi
suvisiacimi so ziskavanim udajov

|
/ \\\/\.\;
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(crude effect)

ZAvisla premennd
(outcome)
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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

Babyak: Understanding confounding and mediation. Evi
Mental Health-2009 12: 68-71

C%\Kd/

{/



°o7 _ o
Mediacia
- Sprostredkujuci efekt
- Matematicky sa nelisi od confoundingu
- 1.) prediktor (A) a mediator (B) musia byt prepojeny so zavislou premennou (C)
- 2.) prediktor a medidtor musia byt prepojeny (interkoreldcia)

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

/ \\\/\.\;



Medidcia vs. Skreslenie

- Adjustacia na moderator/confounder

- znizenie alebo elimindcia efektu A na C (pokles OR,
alebo aj strata signifikancie)

- Priklad mediacie:
- Stres -> fajcenie -> rakovina
- Obezita -> cholesterol -> vysoky krvny tlak

- Etnicita (Rém) -> nizsie vzdelanie -> horsSie zdravie

- Priklad skreslenia:

- Pitie kavy -> infarkt myokardu (conf. fajcenie) |

;i / \\\/\.\;



Moderdcia

- Ak vztah dvoch premennych zavisi od trovne trete;
premennej

- Uroven moderatora ovplyviiuje meni vztah 2
premennych

. Casty moderétor:

- Pohlavie, etnicita, rasa,....

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

;i / \\\/\.\;



Moderdcia

- Zistuje sa inrakciou dvoch prediktorov (napr. etnicita
a pohlavie)

- Do analyzy zadame:
- Prediktor 1
- Prediktor 2
- Prediktor 1 * Prediktor 2

- Ak je interakcia signifikantna je vhodné stratifikovat
analyzy (osobitne analyzovat muzov a osobitne zeny)

|
/ \\\/\.\;



Binarna logisticka regresia

- Zavislou premennou moze byt len dichotomicka
premenna (0/1)

- Diagnoza 6napr. ma depresiu=1, nema
depresiu=0)

- Pozor na kodovanie! (riziko opacnych
vysledkov)

° Vlysvetl’ujﬁce premenné mozu byt kategoricke;
alebo kontinualnej povahy (potrebné
zadefinovat)

- Pri definovani kategorickej povahy si mozeme
vybrat referencnu Kategoriu (na rozdiel od
linearnej regresie, nemusime uz vytvarat l
,dummy variables” — deje sa to automaticky)

Ako na to v SPSS:

ze -> Regression -> Binary Logistic.... \\ \}
FAR\VA O\



Statistika je ako bikiny — to ¢o
odhaluje je sice uchvacujuce, ale to
co zakryva je rozhodujuce.

Aaron Levenstein
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Table 3

Associations of ethnicity with health outcomes: odds ratios (OR) or beta coefficients (B), and the significance of model change (smc) after inclusion of additional variables.

SRH bad)fair (N=918)

Injuries (N =921)

Healthcare use (N =922)

Health complaints (N= 790}

Difficulties (N = 837)

Prosocial scale (N=899)

OR (95% CI) smc OR(95% CI) smc  OR(95% 4) smc B (95% CI) smc  OR({95% Cl) smc OR(95% CI) smc
Model 1
Ethnicity (Roma vs. non-Roma)  3.01 (2.25,4.01)"* *** 1.57 (1.14, 217)"° b 277 (209, 3.66)" 7 =1.01(-1.44, —058)""* *** 1.04 (0.74, 145) ns 0.19 (010, 0.35)°°
Model 2
Ethnicity (Romavs. non-Roma)  3.00 (2.25,4.01)*" ** 167 (1.20,232)*  ***  276(2.09,365)"" ns —098(—1.40, —055)"*" 1.04 (0.74, 1.45) 019 (010, 0.35)**  ***
Gender (males vs. females) 0.65 (D49, 0.87)"" 2.80 (199,3.93)"" 091 (069, 1.19) 0.85(0.43, 1.26)"* = 0.79 (0.57, 1.09) 240 (1.56, 3.69)"
Maodel 3
Ethnicity (Roma vs. non-Roma) 1.96 (1.25, 3.06)"" ns 142 (0.84, 2.41) ns 1.86 (1.21, 2.87)"" % —0.76 ( —1.42, —0.10)**" ns 0.97 (0.56, L.68) ns 0.24 (0.10, 0.57)""" ns
Gender (males vs. females) 0.65 (049, 0.87)** 2.81 (2,00, 395)** 0.91 (0,59, 1.19) 0483 (0.42,125)* 0.80 (0.58, 1.11) 240 (1.56, 3.70)"*
Parents’ highest education®
apprenticeship 0.89 (057 1.38) 0.81 (049, 1.35) 123 (0.79, 1.92) 050(=017 116} 0.82 (0.48, 1.38) 105 (0.36, 3.09)
secondary 0.55 (0.32,097)" 0.79 (042, 1.50) 0.66 (0.39, 113) 054 (—0.28, 1.36) 0.71 (0.37, 1.40) 138 (0.44, 434)
university 0.53 (D29, 0.96)" 0.70 (035, 1.39) 0.63 (035, 1.11) 0.44 (-0.44, 1.31) 0.98 (0.49, 1.96) 140 (D.44, 450)
Model 4
Ethnicity (Roma vs. non-Roma) 242 (150, 3.90)*** ** 1.58 (091, 2.75) ns 1.65 (1.05, 2.61)" ns —137 (=186, —048)"™* 1.33 (0.75, 2.39) =040 (0.16, 0.99)"

Gender (males vs. females)

Parents’ highest education®
apprenticeship
secondary
university

Social desirability

0.64 (048, 0.85)™"

0.88 (0.56, 1.37)
0.54 (0.31,095)
0.53 (0.29, 0.96)"
0.84 (0.74, 0.96)""

278 (197, 381)""

0.80 (0.48, 1.34)
0.79 (041, 1.49)
0.70 (0.35, 1.39)
091 (0.79, 1.05)

0.92 (0.70, 1.20)

1.24(0.79, 1.94)
0.67 (039, 114)
0,62 (0.35, 1.10)
1.10 (0.98, 1.24)

0.88 (0.46,129)**

054 (—012, 1.20)
059(—022,1.41)
043 (—0.44,1.29)
033 (0.15, 0.50)""

0.77 (0.55, 1.07)

0.79 (0.47, 1.35)
0.69 (0.35, 1.36)
0.98 (0.49, 1.98)
0.76 (0.65, 0.88)"""

236 (1.52, 3.65)"™

094 (031, 2.84)
1.27 (0.39, 415)
132 (0.40, 4.41)
058 (0.46, 0.74)""

*p =005, *“p<0.01 " p< 0.00L
smc - Significance of model change for the added variable; Improvement of fit of the model due to the addition of the variable concerned [f—test in the case of logistic regression and the F-test in the case of linear regression).

* Elementary education was set as the reference category.

fi
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