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Kapitola 2.2

Urceni minimalni velikosti vybéru

OVERENIi PREDPOKLADU O DATECH
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Rozsah vybéru n ovliviiuje presnost odhadl parametru
polohy.

Rozptyly odhad( jsou funkci n~?.
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9 & Metoda volby sire intervalu presnosti d

1. Zn, predb&Znych hodnot uréi odhad rozptylu s5(x).

2. Zvoli se Cislo d tak, aby s pravdépodobnosti (1 — a)
platilou—d <x < u+d.

3. Minimalni velikost vybéru se vycisli dle

[tl_%(nl — 1)]2
d

55 (x)

1. Kdet, a(n; — 1) je kvantil Studentova rozdéleni s
2

n, — 1 stupni volnosti.

Nmin
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Relativni chyba smérodatné odchylky 6 (s) ma
predepsanou hodnotu

~g2(x) -1

Nmin = 462(5) +1

kde g, (x) je Spicatost. Pri 6(s) = 0.1 (tj. 10%) je
Nmin = 50.
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relativni chybu smérodatné odchylky

5(s) = 10%
Rozdéleni Spicatost g, Minimalni rozsah n,
(A) rovnomérné 1.8 21
(B) normalni 3.0 51
(C)  exponencidlni 6.0 - 126
(D) Laplaceovo 9.0 176
(E) lognormalni 15.0 351
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Nazev sloupce :

Prdmeér :
Spodni mez :
Horni mez :

Rozptyl :

Smér. odchylka :

Sikmost
Odchylka od O :
Spicatost :
Odchylka od 3 :
Polosuma
Modus :
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P226
10,40588235
7,742475919
13,06928879
26,83433824
5,180187085
1,399077155

Vyznamna
4,272081867
Nevyznamna

13,5

7,611764706
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Nazev sloupce :
Median :

IS spodni :

IS horni :
Medianova smér. odchylka :

Medianovy rozpty :
10% Pramér :

10% IS spodni :

10% IS horni :

10% Smeér. odchylka :
10% Rozptyl :

20% Prameér :

20% 1S spodni :

20% IS horni :

20% Smeér. odchylka :
20% Rozptyl :

P226
9,4
0,206364272
18,59363573
4,336814353
18,80795873
9,993333333
7,057957526
12,92870914
3,788983074
14,35639273
9,453846154
7,788062387
11,11962992
1,845382576
3,405436851

40% Pramér :

40% IS spodni :
40% IS horni :
40% Smeér. odchylka :

40% Rozptyl :

9,233333333
6,987013966
11,4796527
1,065414535
1,135108131
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o & Oznaceni nezavislosti prvku vybéru

Zavislost méreni je zpusobena
a) nestabilitou mériciho zarizeni,
b) nekonstantnosti podminek méreni,

c) zanedbanim faktoru: objem vzorkU, teplota,
necistota, ...

d) nespravnym, nendhodnym vybérem vzorku k
mereni,

e) casova zavislost mezi prvky vybéru.
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Testuji Hy:

Viechny prvky vybéru jsou NAVZAJEM nezavislé, ve
vybéru neni autokorelace.

Pouzivaji se:

* testy autokorelace urcitého radu, napr. pro
autokorelaci |. radu von Neumannuyv test

e testy vyznamnosti autokorelacnich koeficientu
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0, Test vyznamnosti autokorelacniho

O . .
koeficientu
Hypotéza: nulova Hy: p, = 0, a alternativni Hy: p, # 0

Testacni kritérium:

tn=T1\1/§+11 kde T, = (1——) n- i a
T je von Neumannuv pomér
T D= 1 (X1 — x;)?
i=1(x; — X)?

Testovani: je-li [t,| > t,_a(n + 1) je nutno hypotézu o
2

nezavisloti prvku vybéru na hladiné vyznamnosti a
zamitnout.
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Zavislost a autokorelace
® =

Obecna definice zavislosti: x; = kF (x{, X5, ..., X;_1) + €;
pokud plati k = 0, jedna se o data nezavisla.

Linearni zavislost prvku jednoho souboru -
AUTOKORELACE

X; = prXi—r + €; kde p;. je autokorelacni koeficient k-
teho radu.

autokorelace |. radu

6 ¥ &b 00 00 sousedni hodnoty

autokorelace Il. radu

000 00000 .
© phdSYa\ ©o hodnoty ,,pres jednu
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, Nezavisla data : Graf autoko;elace
Hodnota I 0.
1. 1.
. | | ® ’0. ¢ s
’ X[i-1]} ’ ' ’
$ i L)
0 . 0 - “ . . '
2 ¢ ° ‘. ¢
1 | 1 - . ' . .
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2 | | 2 _ ® &
0 10 20 30 40 50 2 -1 0 1 2
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Poztivni autokorelace

o

/N Zi ii lﬂ 5

- (raf autokorelace

- ¢ %
Xi-1] ././’.
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Negativni autokorelace . Graf autokorelace
4 y 4 [8 |
Hochota ! | MY o
2] M 2] ® o o®
o’o} ¥
0. 0. = ® \‘ o
o"%.
S @
2_ r 2,. L] .: \ .
. o
4 ’ 4 ",
(R VR R R R 3 30 3 ]
Pofadové &islo, X |

0 S [f]ﬁlllll‘ll
B Cr e
INVESTICE DO ROZVOIJE VZDELAVANI SRR s Al £_IER




Ovéreni normality vybéru
9 & y vy
Existuji dva zakladni typy testl normality:

1. Je-li typ odchylek od normality predem znam,
pouzivaji se takzvané smeroveé testy.

2. Neni-li typ odchylek od normality predem znam,
pouzivaji se takzvané omnibus testy.

1. pravidlo: Testy jsou obecné vzdy meéné citlivé na
odchylky od normality nez diagnostické grafy.

2. pravidlo: Kdyz neni normalita rozdéleni prokazana, je
nutné hloubéji analyzovat data.
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o o 1. Test kombinace vybéroveé sikmosti a
Spicatosti
Hypotéza: nulova Hy: normalita rozdéleni vybéru, vs.
Hy: ...
Testovaci kritérium: je definovano
o = 9 19— E@)I
D(g1) D(g2)
kde vybérova Sikmost a jeji rozptyl g, D(g,),
respektive vybérova Spicatost a jeji stredni hodnota,
respektive rozptyl g5, E(J-), D(§,).
Testovani: pti C; > y#%_,(2), je nutno hypotézu o
normalité rozdéleni vybéru zamitnout.

31.1.2011 n N/E A
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Basic Assumptions
L

Title: p226

INPUT

(1) M{.‘U&Fﬁ
Sample size, n s A7

Slgnificance level, alpha: 0.050
Output flle name : P226A.TXT

(2) INPUT OF ORIGINAL DATA:

1) 4.0000E+00 ( 6) 8.0000E+00 ( 11) 1.0000E+01 ( 16) 2.2000E+01
2) 7.0000E+00 ( 7) 8.3000E+00 ( 12) 1.0500E+01 ( 17) 2.3000E+01
3) 7.0000E+00 ( 8) B8.4000E+00 ( 13) 1.2000E+01
4) 7.0000E+00 ( 9) 9.4000E+00 ( 14) 1.2800E+01
5) 5.0000E+00 ( 10) 9.5000E+00 ( 15) 1.3000E+01

A~~~ —

OV rTPUYUY

(1) CLASSICAL ESTIMATORS OF LOCATION AND SHAPE:
Mean : 1.0406E+01 Variance : 2.6834E+01
Standard deviation : 5.1802E+00 Skewness : 1.3991E+00
Kurtosis : 4.2721E+00

(2) TEST FOR NORMALITY:
Quantile, Chi“2(l-alpha,?2) ¢ 5.9915E+00
Chi®2 statistics : 7.9084E+00

Conclusion: Normality rejected

Computed significance level : 1.9174E-02

L RO
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0 - Overeni homogenity vybéru

Modifikace vnitfnich hradeb B} a B

Bp = X925 — K(X0.75 — X0.25)

By = X975 + K(Xo.75 — X0.25)
Parametr K: voli se tak, aby pravdépodobnost P(n, K),
Ze z vybeéeru velikosti n pochazejiciho z normalniho
rozdéleni nebude zadny prvek mimo vnitrni hradby
|Bp, By |, byla dostatecné vysoka, napf. 0.95.

31.1.2011 ' m Ef P\/"Eﬁ; .._.
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Pfivolbé P(n,K) = 0.95 Ize vrozmezi 8 < n < 100
pouzit aproximace

3.6
K= 225——
n

Pro takto urceny parametr K se vsechny prvky vybéru
lezici mimo hradby [Bp, By ] povaZuji za vybocujici.
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H: Odchylka extrémni hodnoty je nahodna
GRUBBSUV TEST (predpoklada normalni rozdéleni)

xn_x_

f—xl
T, = T, =
n S 1 S

Hypotéza je prijata, kdyz Ty < Ty o, resp. T, < Ty o -

DIXONUV TEST (nepredpoklada normalni rozdéleni)

Q _ X*n—Xn-—-1 Q _ X2—™X1
n X —X1 1™ x,—xq

Hypotéza je prijata, kdyz Q< Qqq resp. @< Qpeq-

1.1.2011 L I:li'lllll';[
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Metoda modifikovanych vnitrnich hradeb

B, = Fp, — KRp B}, = Fy; — KRg

Pfi volbé P(n,K) = 0.95 lze vrozmezi 8 < n < 100
pouzit aproximace

3.6
K= 225——
n

Pro takto urceny parametr K se vsechny prvky vybéru
lezici mimo hradby [Bj, Bj;] povaZuji za vybocujici.
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0, Pojmy

O

Prilehlé hodnoty:

By = Fy + 1.5R; horni prilehla hodnota
By = Fp — 1.5R; dolni pfilehla hodnota
Vnitrni hradby:

Vy = Fy + 3Rr horni vnitfni hradba

Vp = Fp — 3Ry dolni vnitrni hradba
,Podezrela méreni” (=vybocujici hodnoty):

Body mimo interval {Vp, Vy} vnitfnich hradeb.

31.1.2011 m Ef P\/"Eﬁ; .._.
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(3) TEST FOR INDEPENDENCE:

Quantile, t(l-alpha/2,n+l) ¢ 2.1009E+00
t statistics ¢ 1.0381E+00

Conclusion: Independence accepted
Computed significance level

1.5649E-01

Assumption of sample homogenity:

Arithmetic mean : 1.0406E+01
Variance : 2.6834E+01
Standard deviation : 5.1802E+00

Internal bounds:
Lower bound: -3.1909E+00 -
Upper bound: 2.2191E+01

(4) MINIMAL SAMPLE SIZES:

for 25% relative error of standard deviation: n = 14
for 10% relative error of standard deviation: n = 83
for 5% relative error of standard deviation: n = 328
(5) OUTLIERS DETECTION:
point number 17 (high) : 2.3000E+01
Number of outliers $ . 4
Measures with excluded outliers :
Mean : 9.6188E+00 Variance : 1.7388E+01
Standard deviation : 4.1699E+00 Skewness : 1.6101E+00
Kurtosis : 6.3399E+00

S [T T
‘e LU

EEIEE; Cr,
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Nazev sloupce : P226

Pramér : 10,40588235

Spodni mez : 7,742475919

Horni mez : 13,06928879

Rozptyl : 26,83433824

Smeér. odchylka : 5,180187085

Sikmost 1,399077155

Odchylka od 0 - Vyznamna test

Spicatost : 4,272081867 Testovana hodnota 0

Odchylka od 3: Nevyznamna Rozdil: Vyznamny

Polosuma. 135 Vypocteny : 8,282432925

Modus - 7 611764706 Teoreticky : 2,119905299
Pravdépodobnost : 1,76E-07
Konfidencni interval levy: 8,212389173

Konfidenc¢ni interval pravy: 12,59937553

B
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Nazev sloupce :
Median :

IS spodni :

IS horni :
Medianova smér. odchylka :

Medianovy rozpty :
10% Prameér :

10% IS spodni :

10% IS horni :

10% Smeér. odchylka :
10% Rozptyl :

20% Prumeér :

P226
9,4
0,206364272
18,59363573
4,336814353
18,80795873
9,993333333
7,057957526
12,92870914
3,788983074
14,35639273
9,453846154

20% IS spodni :

20% IS horni :

20% Smeér. odchylka :
20% Rozptyl :

40% Prameér :

40% 1S spodni :

40% IS horni :

40% Smér. odchylka :
40% Rozptyl :

7,788062387
11,11962992
1,845382576
3,405436851
9,233333333
6,987013966
11,4796527
1,065414535
1,135108131
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Zaver : Data jsou zavisla

Analyza malych vybéru

N : 17
Stfedni hodnota : 9,5
Spodni mez (5%) : 7,395
Horni mez (95%) : 11,605
Spodni mez (2.5%) : 6,99
Horni mez (97.5%) : 12,01
Pivotové rozpéti : 5

Test normality :
Nazev sloupce :
Pramér :

Rozptyl :

Sikmost

Spigatost :
Normalita :
Vypocteny :
Teoreticky :
Pravdépodobnost :

P226
10,40588235
26,83433824
1,399077155
4,272081867

Prijata
5,900841254
5,991464547
0,052317695

EVROPSKA UNE il
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Nazev sloupce : P226

Homogenita : Zamitnuta
Pocet vybocujicich bodu : 2
Spodni mez : -0,133823529
Horni mez : 17,63382353

Autokorelace :

Rad autokorelace 1
Korela¢ni koeficient :
Pravdépodobnost :
Zaver :

Rad autokorelace 2
Korelacni koeficient :
Pravdépodobnost :

Zaver :

0,659732703
0,002712181
Vyznamny

0,327058288
0,117047366
Nevyznamny

. L

5 . jlj.'l::ln'n';]
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Kapitola 2.3

TRANSFORMACE DAT
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m— e SFORMOVANA DATA
OR\GIVALNVT DATA ) MocNINNA TRAVSFORMO
7\,()12_, - x/w Rox— Cox /34) %a) i/ ly"“‘

0
OpHAD toLowy : X, TS ST
OD#AD POZPTRLEM: RE-TRAMS FORMARE.,

(1) Transformace pro konstantni rozptyl: 84(x) +
kons.

stabilizace rozptylu 8% (y) # kons.

2
62(y) ~ (‘%’Sff)) () = C
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(2) Transformace pro symetrii:

(a) zesimetri¢téni rozdéleni: mocninné transformace
xA prodA >0
y=g(x)=Inx proi=0
—x1 proA <0
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%3

0.6 - transformovany primér a jeho
*. promitnuti do ptivodnich dat
g 04 8,
3 ¢
T oo
S 02 -4
o
£ 90000
S 0 e
(%2}
3
= V00« A
- A
‘0.2 ] A
< A
A

primér piivodnich dat
(ovlivnén seSikmenym
rozdélenim)
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Zesymetricténi rozdéleni vybéru provede
x* proA>0
y=g() = Inx proi=0
—x1 proA <0

nezachovava meritko,
neni k A vSude spojita,
zachovava poradi dat ve vybeéru,

S

hodi se pouze pro kladna data.
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priblizeni rozdéleni vybéru k normalnimu
(
xt—1

A+0
= ={
y =g(x) A pro

Transformace
1. je vzhledem k A spojita,
2. je pouzitelna pouze pro kladna data, jinak (x — xg).
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x = 3.5714

Smérodatna odchylka s = 2.7333

Primeér

Xp = 2.788 |
s = 2.2147

Retransform. primér (mocnina)

Xp = 2.788
s = 2.2147

Retransform. primér (Box-Cox)
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hodnota A = 1 neni soudasti
intervalu spolehlivosti
parametru A, coZ naznacuje, Ze
4 transformace bude statisticky
| adinna

kiivka logaritmu
vérohodnostni funkce
pro rizné hodnoty A

1.00

‘ | | | | | | | | | | | | ‘ | | | | | |
-6, 00 -7, 00 7. 00 6. 00
Lambda
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o @ Zpétna transformace

a(n—1)-s(y)/vn

Vst y e, _
2

1. Nekorektni pristup
1

n A1
_ _ i=1%X{
xR:xA:[ ]

n
Xp = X_q predstavuje harmonicky prumeér
Xp = X predstavuje geometricky prumér
Xp = X, predstavuje aritmeticky prumer
Xp = X, predstavuje kvadraticky primér

31.1.2011 | n Ef R/@\ .....
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2. Korektni pristup

z Taylorova rozvoje funkce y = g(x) v okoli y,

M 1d?g(x) (d g(x)

Pro rozptyl vyjde

_2 T
) s%(y)
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(a) Pro specialni pripad A = 0, tzn. logaritmickou
transformaci typu g(x) = In x, bude
Xp =~ exp[y + 0.55%(y)]

a rozptyl

s?(xg) = X s?(y).
(b) Pro pripad 4 # O:

X1 = [0.5(1 +Ay) £ 0.5J1 + 2A(y + s2(y)) + 22(y2 — 252(y))r

a rozptyl
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—2
$2(xp) ~ (d g (x)) $2(y)

kde derivace jsou vycisleny v bodé x = Xxp.

100(1 — a)%ni interval spolehlivosti se vycisli dle
Xp—Ip Spu<xp+Ip
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kde

=g G+ 6t ati- D2

Iy =91 <37 + G + tl_%(n —1) %)
~2

G =-0.5 dzdi SC) (d ‘Zix)) s2(y)

kde t, _a(n — 1) je 100(1-a/2)%ni kvantil Studentova
2

rozdéleni s (n — 1) stupni volnosti.
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kde pro poradové pravdépodobnosti jsou voleny
pismenové hodnoty P; = 274 i = 2,3.
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9 @ Priklad: Atestace stopového Cu v kaolinu

Ve vzorku kaolinu byl stanoven obsah Cu (ppm) a
hodnoty ve vzestupném poradi jsou 4,5,7,7,7, 8, 8.3,
8.4,9.4,9.5, 10.0, 10.5, 12.0, 12.8, 13.0, 22.0, 23.0.

Stanovte miry polohy a rozptyleni uvedeného vybéru.
Reseni:

1. Vypocet na kalkulacce

aritmeticky prumeér x = 10.406

median Xy = 9.400

31.1.2011 ' m Ef P\/"Eﬁ; .._.
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o & Interaktivni statisticka analyza na PC

1. Pruzkumova analyza dat (EDA):
Diagnostické grafy:

- stupen symetrie rozdéleni

- lokalni koncentrace

- vybocujici data

2. Ovéreni predpokladu vybéru dat:
Diagnostiky:

- ovéreni normality

- ovéreni nezavislosti

- overeni homogenity
- overeni minimalni cetnosti

31.1.2011 ' m Ef P\/"Eﬁ; .._.
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? @ Interaktivni statisticka analyza na PC

3. Transformace dat: pro symetrii a pro
heteroskedasticitu vybéru Box-Coxova transformace,
mocninna transformace.

4. Odhady parametru polohy, rozptyleni a tvaru:
Klasické odhady: aritmeticky prumér, rozptyl.

Robustni odhady: median, urezané prumeéry,
neparametrické odhady rozptylu.

Adaptivni odhady polohy a rozptylu.

31.1.2011 n N/E A
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24 e KUANTILOUY. GRAF:..Stonova. analdza. (Data . P226).....

Kvantil et { ’
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BODOUVE A KRABICOUE BRAFY: Stopova anal(za, (Data P226)
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GRAF POLOSUM: Stopovd analgza, (Data P226)
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14 ” GRAF SYMETRIE: Stopovd analdza, (Data P226)
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24 -0..GRAF:. . Stopoyva.analiza,..(Data. . R226)
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24 = KUANTILOUY BRAF: Stopovd analyza, (Data P226)
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BRAF HINES-HINESOUE: Stopovd analgza, (Data P226)
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o r QUANTILE PLOT FOR SIMNPLE TRANSF:p226
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KUANTILOU? 82AF: Data Test 1.20
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Basic Ass

Title: p226

umptions

INRUY
(1) M}ﬂﬂf&
Sample size, n s X9
Significance level, alpha: 0.050
Output flle name : P226A.TXT

(2) INPUT OF ORIGINAL DATA:

1) 4.0000E+00 ( 6) 8.0000E+00

2) 7.0000E+00 ( 7) 8.3000E+00

3) 7.0000E+00 ( 8) 8.4000E+00

4) 7.0000E+00 ( 9) 9.4000E+00
( 10

T~~~ —~

11) 1.0000E+01 ( 16) 2.2000E+01
12) 1.0500E+01 ( 17) 2.3000E+01
13) 1.2000E+01
14) 1.2800E+01

5) 5.0000E+00 10) 9.5000E+00 15) 1.3000E+01
OuUTPUT
(1) CLASSICAL ESTIMATORS OF LOCATION AND SHAPE:
Mean : 1.0406E+01 Varlance : 2.6834E+01
Standard deviation : 5.1802E+00 Skewness : 1.3991E+00
Kurtosis i 4.2721E+00

(2) TEST FOR NORMALITY:

Quantile, Chi“2(1l-alpha,?2)
Chi~2 statistics

Conclusion: Normality rejected
Computed significance level

5.9915E+00
7.9084E+00

i 1.9174E-02
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(3) TEST FOR INDEPENDENCE:

Quantile, t(l-alpha/2,n+l) : 2.1009E+00

t statistics ¢ 1.0381E+00
Concluslion: Independence accepted

Computed significance level ¢ 1.5649E-01

Assumption of sample homogenity:

Arithmetic mean : 1.0406E+01
Variance t 2.6834E+01
Standard deviation : 5.1802E+00

Internal bounds:
Lower bound: -3.1909E+00 "
Upper bound: 2.2191E+01

(4) MINIMAL SAMPLE SIZES:

for 25% relatlve error of standard deviation: n = 14
for 10% relative error of standard deviation: n = 83
for 5% relative error of standard deviation: n = 328

(5) OUTLIERS DETECTION:

point number 17 (high) : 2.3000E+01
Number of outliers d

Measures with excluded outliers

Mean : 9.6188E+00 Variance : 1.7388E+01
Standard deviatlion : 4,1699E+00 Skewness : 1.6101E+00
Kurtosis : 6.3399E+00

B
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ADSTAT (c) Trilobyte

UNIVARIATE DATA ANALYSIS

One Sample Analysis
N — e T T T

Title: p226

I NPUT
(1) CONDITIONS:
Sample size, n s 317
Significance level, alpha: 0.050
Output file name s P226.7XT

(2) INPUT OF ORIGINAL DATA:

( 1) 4.0000E+00 ( 6) 8.0000E+00 ( 11) 1.0000E+01 ( 16) 2.2000E+01
( 2) 7.0000E+00 ( 7) 8.3000E+00 ( 12) 1.0500E+01 ( 17) 2.3000E+01
( 3) 7.0000E+00 ( 8) 8.4000E+400 ( 13) 1.2000E+01
( 4) 7.0000E+00 ( 9) 9.4000E+00 ( 14) 1.2800E+01
( 5) 5.0000E+00 ( 10) 9.5000E+00 ( 15) 1.3000E+01
ouTPUT
(1) ESTIMATORS OF DISTRIBUTION SHAPE:'
Skewness : 1.3991E+00
Kurtosis : 4.2721E+00

- . ;‘EKIIIITI“;‘I

| I
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(2)

(3)

(4)

CLASSICAL ESTIMATORS OF LOCATION AND SPREAD (Normality assumed):

1.0406E+01

Standard deviation 5.1802E+00

Variance 2.6834E+01

95.0 % confidence interval:

Lower limit: 7.7425E+00 Upper limit: 1.3069E+01

Mean

OTHER ESTIMATORS OF LOCATION:

Mode estimate H 7.5000E+00
Mid-Sum estimate : 1.3500E+01

ROBUST STATISTICS OF LOCATION AND SPREAD (Normality not assumed):

Median measures:

Median 3 9.4000E+00

Standard deviation - 4.4596E+00

Variance - 1.9888E+01

Standard deviation : 2.0494E+00

Variance (nonpar.) : 1.4316E+00

Standard deviation : 1.0003E+00

Variance (Marritz) : 1.0001E+00"

95.0 % confidence interval:

Lower limit: 7.2798E+00 Upper limit: 1.1520E+01

B
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INVESTICE DO

Trimming

5% (for P= 0 05) 3

Mean

Standard deviation

Variance

Winsorized mean

Winsorized

Standard deviation :
Winsorized variance:
95.0 % confidence interval:

Lower limit:

7.1450E+00

1.0062E+01
5.5644E+00
3.0963E+01
1.0406E+01

5.1209E+00
2.6223E+01

TrimmingﬁlO% (for P 0. 10)

Mean

Standard deviation

Variance

Winsorized mean

Winsorized
Standard deviation :

Winsorized®variance:

9.6324E+00
3.8390E+00
1.4738E+01
1.0406E+01

5.1209E+00

2.6223E+01

95.0 % confidence interval:

Lower limit:

6.7152E+00

Upper limit:

Upper limit:

1.2979E+01

1.2549E+01
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(5)
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Trimming 40% (for P=0.40):

Mean s 9.1059E+00
Standard deviation : 3.5294E+00
Variance , : 1.2457E+01
Winsorized mean $ 9.1412E+00
Winsorized

Standard deviation : 1.4739E+00

‘Winsorized variance: 2.1722E+00

95.0 % confidence interval:

Lower limit: 7.2116E+00 Upper limit: 1.1000E+01
Biweight:

Mean 2 8.8034E+00

Standard deviation : 2.5962E+00

Variance s 6.7403E+00

Welght sqrt(w) 3.7120E+00
95.0 % confidence interval:
Lower limit: 7.3207E+00 Upper limit: 1.0286E+01

ADAPTIVE ESTIMATORS OF LOCATION AND SPREAD:

Hoog's estimates:
Relative tail length: 2.7797E+00

Mean 9.3353E+00

Standard deviation 3.7223E+00

Variance 2 1.3855E+01

95.0 % confidence interval:

Lower limit: 7.4215E+00 Upper limit: 1.1249E+01
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Schema mocninné a Box-Coxovy transformace

#

y (mocninn
0.9117
0.9861

.0000 0.0000

.0000 0.0000

.0128 0.0959

.0356 0.2670

.0556 0.4166

.0556 0.4166

.0556 0.4166

.0815 0.6114

.0893

.0968

.0968

.1416

.1678

.1678

.1726

.1726

.1862

.2459

.2552

.2552

.2699

.2699

.2962

.3195

3198

.3849

e e il e}
Cxbhhhw~00 W

e I T o S S S S RS

Primér
= 3.5714

Smérodatna odchylka s = 2.7333

]

= 1.1455 y = 1.0987
= 0.1214 s = 0.9107

v €|
b,

Retransform. pramér (mocnina) X, = 2.788
s = 2.2147

Retransform. primér (Box-Cox)

s s s
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cnema moceninne a Hox-

0.5
0.9
1.0
1.0
1.1

1.3
1.5
1.5

1.5
1.8
1.9
2.0
2.0
2.7
32
3.2
33
33
3.6
5.2
5.5

3.3

6.0
6.0
7.0
8.0

8.0

11.5

INVESTICE DO ROZVOJE VZDELAVANI

oxovy transformace




Prumér

Smérodatna odchylka

Retransform. primér (mocnina)

Retransform. prumér (Box-Cox)

x = 3.5714
s = 2.7333

s = 2.2147

s = 2.2147
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(uréeni obsahu kadmia v bramborach, odhady nutno
vynasobit rozmérem 10~%[mg/kg])

Klasické odhady: (aritmeticky prumér a smérodatna
odchylka) x = 3.57,s = 2.73,Lp = 2.51,Ly = 4.63

Retransformované odhady:
1. Symetrizujici mocninna transformace

A

A=0.13dava xgp = 2.79,sp = 2.21,Lp = 2.04,Ly = 3.77
2. Normalizujici Box-Coxova transformace

A

A=0.13davaxp = 2.79,sp = 2.21,Lp = 2.04,Ly = 3.77
3. Exponencialni transformace

A

A = 1.07 dava fR — 267, Sp =X.k%, LD — 203, LH = 3.53
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