sestrojeni grafu Gaussovy funkce pouzijte funkci =normsdist =NORM.S.DIST(z;kur
pouzijte funkci =normdist =NORM.DIST(z;x0;s;(
x0=0 s=1
X P(x) CDF(x)
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empiricka distribucni funkce (EDF, kumulativni)

=
z kaZdého souboru dat (ndhodnd data) se da vytvorit kumulativni distribucni funkce E E
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pramér
sm.odch.
pocet =
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Empirical CDF of C1
Normal

Mean 38.73

/-/T StDev 16.85
N 11
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Normalni rozdéleni je nejdlleZitéjsi mezi rozdélenimi, musi se testovat, chceme-li pouZit parametrické
Castym problémem je maly pocet dat (ale to je problém i u jinych test() -

vzhledem k ndhodnému charakteru dat, neni mozné dokazat normalitu u malého poctu hodnot
muiZeme pouZit néktery software, doporuceny = Gnumeric (Lilliefors)

vysvétleni z-skoére

z-skore . T the z-score is the number of population standard deviations that the data
- a For sample data, the z Score is the number of sample standard deviations
vzorcem =standardize() 0.40 —
11 0.35 —
5
7 0.30
0 0.25 -
-5 =
w 0.20 -
o
="
pramér 0.15
sd 0.10
0.05 —
0.00 —'/
—_ -
Normal Probability Plot
Q-Q graf
Data i Data z-skore (i-0.5)/n  norm.s.invG
4.0 tabulka 1
4.7 pocet 2
4.9 pramér 3
5.0 SD 4
5.0 5
5.4 6
5.5 7
6.1 8
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) testy, které maji vétsi silu.

normalita norm:
nepravdépodobna pravdépc
8
&
4
2
RIS

value is from the population mean.
that a data value is from the sample mean.

1.0 —

CDF(x)

CDF(x)

Q=0.85

N s s o mm o =

Mo e e e sseseeseessss s .-

E_——-—

vystup z Gnumeric

L itfieforsin: (Kolmogo,
Affa

p-hodnota

Statistika

N

Zaver







alita normalita velmi
ydobna nepravdépodobna

rovih-Smirnove Dala
0,05
0,23724996112
0,15488614216
) 20
MoZna normalni
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Lillieforslv (KS) test normality srovnava, zda rozdil N.rozdéleni od 2 EDF z mirné posunutych P neprekroc
K.S. pfedpoklada znalost skutecné stf. hodnoty a sm.odchylky, L. vychazi z jejich odhadu = jina tabulka kr

CDF
sefazené hodnoty (i-0,5)/n  F(x)

7.53

7.45 tab. hodnota

7.58 0.242
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7.45
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O oo N UL N WNRKR -

7.77
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pramér sm. Odch.vybéru
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i1 kritickou hodnotu.

itickych hodnot

’I}rﬂﬂF(x} — S,(x) = Dy

F(x)+0,242

F(x)-0,242

'ni dat dle Lillieforse

7.8

e [(x)+Dmax

e () -Dmax

n\" | oot 0.05 0.10 0.15
4 0.417 | 0.381 | 0.352 | 0.319
5 0.405 | 0.337 | 0.315 | 0.299
6 0.364 | 0.319 | 0.294 | 0.277
7 0.348 | 0.300 | 0.276 | 0.258
8 0.331 | 0.285 | 0.261 | 0.244
9 0.311 | 0.271 | 0.249 | 0.233
10 0.294 | 0.258 | 0.239 | 0.224
11 0.284 | 0.249 | 0.230 | 0.217
12 0.275 | 0.242 | 0.223 | 0.212
13 0.268 | 0.234 | 0.214 | 0.202
14 0.261 | 0.227 | 0.207 | 0.194
15 0.257 | 0.220 | 0.201 | 0.187
16 0.250 | 0.212 | 0.195 | 0.182
17 0.245 | 0.206 | 0.189 | 0.177
18 0.239 | 0.200 | 0.184 | 0.173
19 0.235 | 0.195 | 0.179 | 0.169
20 0.231 | 0.190 | 0.174 | 0.166
25 0.203 | 0.180 | 0.165 | 0.153
30 0.187 | 0.161 | 0.144 | 0.136

1.031 | 0.886 | 0.805 | 0.768
OVER 30
in in in in

takto vypada vystup z Gnumer;

Lilliefors (KoiNgogoerov-Smirnov) Tesi Sleupec 1

Alpha
p-Value 0,4185071
Statistic 0,17229024€
_|'1||'. bl
Condusion Fossibly norr
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1 .
4
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Nahodnost prvkd vybérového souboru je pilifem statistiky.

bez ni nelze vztahovat zavéry z analyzy vybéru na populaci

Jak ovéfit, ze data jsou ndhodna?

nebo Ze zvoleny kli¢ rozdéleni pacientd na skupiny lék/placebo https://publi.cz/books/201/01.htm|#3
je nahodny?

RUNS test  (Wald-Wolfowitz runs test)

"run" je motiv/série/béh stejnych binarnich (dichotomickych) kédd, srovnavame jejich POCET
(shodu) s normalnim rozdélenim

Eﬂ.lﬂ.g
B= My + M2
pfibl. pro n1,n2 >20 HO: ©=0,5

2myna(2nyny, —ny — na)
{Tll + Tlg::lz(ﬂ.l + Tlg — 1}

"
&

aF

pokud n1 nebo n2 <20 pak se pouzije TABULKA http://www.real-statistics.com/statistics-tables

nl nZ| r- lower r-upper nl nZ r-lower| r- upper nl nZ| r-lowsr r- upper
2 20 15 z7 13 13 14 s LT 13 5
W 13 14 % 13 18 14 el 18 17 13 24
1 14 5 13 17 13 e 18 15 1z 24
w17 14 5 13 15 13 2 1815 12 =
W 15 13 24 13 15 1z 3 T 11 2
0 1% 13 2 1 1 12 22 1B 13 11 21
0 14 1z 3 13 13 11 21 1B 1 10 21
o 13 11 2 13 12 11 i | 13 1 10 13
0 12 11 ik 1B 1 10 0 18 10 3 15
20 11 10 20 13 10 3 13 1B 3 3 13
0 10 10 13 13 3 3 13 1B 8 g 15
20 3 3 13 13 8 g 15 1B 7 7
20 B g 15 137 7 1B 5 5
20 7 7 - 7 -1 5
20 5 7 13 s & 1\ 4 5
20 5 5 1 4 5 1B 3 1
20 4 5 13 3 4 1Bz 3
20 3 1 13 2 3
20 2 3

Priklady: proménna m(zZe byt sama dichotomicka, napf. pohlavi trik, jak v Excelu spocitat vyskyt zr

=DELKA(Fetézec )-DELKA(DOSADI


https://publi.cz/books/201/01.html
http://www.real-statistics.com/statistics-tables/runs-test-table/

Je nasledujici poradi vybéru muz/zena 26 osob z populace ndhodné?

v ~ [ > vy nl nZ| r- lower|r-upper nl
MMMMZZMMZMMMMMMZZZMMZMMMZZ 26 = 17 12 22 15
17 18 1z 3 15
17| 15 1z ] 15
17 14 1 ] 15
17| 13 1 21 15
17| 1z 10 20 15
nl= 17 1n 10 15 18
n2= 17| 10 g 18 15
17 ] ] 15 15
n= 17 8 8 16 16
runs= 17 7 7 15
min.poc= 17 b b 16
Y 17 g g 15
max.pocet= - :
17 4 5 18
17 3 4 15
17 z E]
jak by to vyslo nenahodné?
pokud proménnd neni bindrni, musime ji takovouto vyrobit:
napf. poloha od medidnu nebo sudé/liché
Zjistéte, zda data vybéru byla vygenerovana ndhodné
data nl n2 r-lower r-upper nl n2 r- lower
. 14 14 10 20 12 12 2
56 median= 14 13 10 19 12 1 B
67 14 12 3 13 12 10 2
4 1 g 18 12 9 7
38 nl= 14 10 g2 17 12 2 7
-8 n2= 14 3 g 18 2 7 €
14 =} 7 15 12 = 5
66 14 7 6 14 12 5 5
79 runs= EEU- 6 12 4 g
12 5 5 12 3 3
34 @ 4 2 1 2 3
2 podle tabulky (7,7)...<4,12> 14 3
14 2
0 HO....
12 13 13 3 13 1 1 2
13 12 B 19 110 7
78 13 11 2 18 11 9 7
23 13 10 2 17 11 2 £
13 9 7 16 11 7 &
90 13 g 7 15 11 & 5
4 13 7 & 14 11 5 5
13 & & 11 < 4
78 13 5 5 11 3
13 2 4 11 2
o v P v 13 3 3
jak by to vyslo nendahodné: a2



1 median=
2
3 nl=
4 n2=
5
6
7 runs=
8 podle tabulky (7,7)...<4,12>
9 HO...
10
11
12
13
14
15

Zjistéte, zda data vybéru byla vygenerovana ndhodné

data | 6 | 2 [ 7 [ o[ o 1|




http://www.real-statistics.com/non-parametric-tests/one-sample-runs-test/

;/runs-test-table/

1aku v retézci
T(Ffetézec;"znak ";""))


http://www.real-statistics.com/non-parametric-tests/one-sample-runs-test/
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21
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n2| r- lower| r- upper
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13
12
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nl

n2 r- lower r-upper

10

nl
10
1
10
1
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1
10
hle]
10

r-upper

12

17
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11
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11

10
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15|

10

14



L L =nl
=n2
(12,8) podle tabulky =runs

HO....



