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6) Model rovnoměrného rozdělení na intervalu

Model experimentu, při němž mohou nastat výsledky kdekoli v nějakém 
omezeném intervalu, přičemž nemáme důvod preferovat některou jeho část.

a                     b                      x 
|                                         |                

<latexit sha1_base64="1QxuHtmoej5O3wRoHOt/KnifC2E=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXinosevFYwX5Au5Rsmm1Ds8maZAtl2d/hxYMiXv0x3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfDfz2xOqNJPi0Uxj6kd4KFjICDZW8nuhwiT1sjS4wFm/XHGr7hxolXg5qUCORr/81RtIkkRUGMKx1l3PjY2fYmUY4TQr9RJNY0zGeEi7lgocUe2n86MzdGaVAQqlsiUMmqu/J1IcaT2NAtsZYTPSy95M/M/rJia88VMm4sRQQRaLwoQjI9EsATRgihLDp5Zgopi9FZERtjkYm1PJhuAtv7xKWpdV76pae6hV6rd5HEU4gVM4Bw+uoQ730IAmEHiCZ3iFN2fivDjvzseiteDkM8fwB87nD68Okg4=</latexit>

1

b� a

<latexit sha1_base64="mHZbmsF/3lfplu2iqYHuHu8dby8="></latexit>

f(x) =

8
><

>:

0 x < a,
1

b�a x 2 ha; bi,
0 x > b.

1

a                     b                      x 
|                                         |                

<latexit sha1_base64="7yWDoezMLoK3lb/2GK2lxhnAbPo="></latexit>

F (x) =

8
><

>:

0 x < a,
x�a
b�a x 2 ha; bi,
1 x > b.

<latexit sha1_base64="9hsRLlhTbC/TMRmg+XPACdHyUgc="></latexit>

E(X) =

Z +1

�1
xf(x)dx =

Z b

a

x

b� a
dx

<latexit sha1_base64="1QyMSGzRkGaTi3RQfkuTy0JAer4="></latexit>

=

⇥
x2

⇤b
a

2(b� a)
=

b2 � a2

2(b� a)
=

b+ a

2
<latexit sha1_base64="BcmEgDA5ZRTReE/hOzb7AJWSqDg="></latexit>

E(X2) =

Z +1

�1
x2f(x)dx =

Z b

a

x2

b� a
dx =

b3 � a3

3(b� a)
=

b2 + ab+ a2

3
<latexit sha1_base64="eaqBLZiaew0prD0qPa5dm781CJw="></latexit>

V ar(X) = E(X2)� (E(X))2 =
b2 + ab+ a2

3
� b2 + 2ab+ a2

4
=

(b� a)2

12



7) Model náhodného chování na omezeném intervalu

Model experimentu, při němž mohou nastat výsledky v nějakém omezeném 
intervalu, přičemž máme důvod preferovat některou jeho část.

Autor: Pabloparsil – Vlastní dílo, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=89335966• Zpravidla se uvádí pro interval ⟨0;1⟩ 
(pro jiné intervaly musíme nejprve 
provést transformaci.  

• Často se používá pro modelování 
náhodného chování procent a podílů.

<latexit sha1_base64="TPnP+1msq4zhC2dUM8dGctXKQo4="></latexit>

f(x) =

8
><

>:

0 x < 0,
1

B(↵,�)x
↵�1(1� x��1) x 2 h0; 1i,

0 x > 1.
<latexit sha1_base64="84q9fx60gdCNzpK8SBENeSKYUQU="></latexit>

B(↵,�) =

Z 1

0
t↵�1(1� t)��1dtkde



7) Model náhodného chování na omezeném intervalu

Model experimentu, při němž mohou nastat výsledky v nějakém omezeném 
intervalu, přičemž máme důvod preferovat některou jeho část.

• Zpravidla se uvádí pro interval ⟨0;1⟩ 
(pro jiné intervaly musíme nejprve 
provést transformaci.  

• Často se používá pro modelování 
náhodného chování procent a podílů.

<latexit sha1_base64="EfKqW/Ua77F78PoVoD0vpGCCaq8=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoCCWRoiIIBRFcVrAPaEK5mU7aoZMHMxOhhGzd+CtuXCji1j9w5984bbPQ1gOXezjnXmbu8WLOpLKsb6OwtLyyulZcL21sbm3vmLt7LRklgtAmiXgkOh5IyllIm4opTjuxoBB4nLa90fXEbz9QIVkU3qtxTN0ABiHzGQGlpZ6Jbyqd4yvHF0BSB3g8hCzvJ45HFWQ9s2xVrSnwIrFzUkY5Gj3zy+lHJAloqAgHKbu2FSs3BaEY4TQrOYmkMZARDGhX0xACKt10ekmGj7TSx34kdIUKT9XfGykEUo4DT08GoIZy3puI/3ndRPkXbsrCOFE0JLOH/IRjFeFJLLjPBCWKjzUBIpj+KyZD0KkoHV5Jh2DPn7xIWqdV+6xau6uV65d5HEV0gA5RBdnoHNXRLWqgJiLoET2jV/RmPBkvxrvxMRstGPnOPvoD4/MH/WWZ5g==</latexit>

E(X) =
↵

↵+ �

<latexit sha1_base64="17dsBiHMIPMlXQ81haEPyfnTvDo=">AAACJHicbVBJS8NAFJ641rpFPXoJFqGlUJJSVBSh4MVjBbtAU8vLdNIOnSzMTIQS8mO8+Fe8eHDBgxd/i9M0B9v6YOBb3uPN+5yQUSFN81tbWV1b39jMbeW3d3b39vWDw5YIIo5JEwcs4B0HBGHUJ01JJSOdkBPwHEbazvhm6rcfCRc08O/lJCQ9D4Y+dSkGqaS+ftUCXuyUrm2XA45tYOEIbIdISOLijJVTWrZKc7z0UE36esGsmGkZy8DKQAFl1ejrH/YgwJFHfIkZCNG1zFD2YuCSYkaSvB0JEgIew5B0FfTBI6IXp0cmxqlSBoYbcPV8aaTq34kYPCEmnqM6PZAjsehNxf+8biTdi15M/TCSxMezRW7EDBkY08SMAeUESzZRADCn6q8GHoGKS6pc8yoEa/HkZdCqVqyzSu2uVqhfZnHk0DE6QUVkoXNUR7eogZoIoyf0gt7Qu/asvWqf2tesdUXLZo7QXGk/vzF6o+M=</latexit>

V ar(X) =
↵�

(↵+ � + 1)(↵+ �)2

<latexit sha1_base64="TPnP+1msq4zhC2dUM8dGctXKQo4="></latexit>

f(x) =

8
><

>:

0 x < 0,
1

B(↵,�)x
↵�1(1� x��1) x 2 h0; 1i,

0 x > 1.
<latexit sha1_base64="84q9fx60gdCNzpK8SBENeSKYUQU="></latexit>

B(↵,�) =

Z 1

0
t↵�1(1� t)��1dtkde



7) Model normálního rozdělení

• 1733,  Abraham de Moivre: při pokusech s mincemi se pokoušel nahradit 
(binomické) rozdělení spojitou křivkou  

model Galtonovy desky:



7) Model normálního rozdělení

• 1733,  Abraham de Moivre: při pokusech s mincemi se pokoušel nahradit 
(binomické) rozdělení spojitou křivkou  

model Galtonovy desky:

1 

1         1 

1         2         1 

1         3         3         1 

1         4         6         4         1 

1         5        10       10        5         1 

1         6        15       20       15        6         1 

1         7        21       35       35       21        7         1
y = e�

x2
2Moivre navrhl rovnici:

y = Ke�
(x�a)2

2b2

nk =
✓

N

k

◆
=

N !
k!(N � k)!

Pascalův trojúhelník:  pro N-tý řádek a k-tou 
pozici platí:



7) Model normálního rozdělení

• 1733,  Abraham de Moivre: při pokusech s mincemi se pokoušel nahradit 
(binomické) rozdělení spojitou křivkou  

• přelom 18. a 19. století:   rozvoj astronomie => rozdíly v astronomických měřeních - 
která hodnota je správná?
Úlohu řešili Karl Friedrich Gauss a Piere Laplace a charakterizovali četnosti odchy-
lek naměřených hodnot od vypočtených tzv. “křivkou chyb měření”      
                                                                                                       Gaussova křivka

• dvacátá léta 19. století:  potřeba obléci anglickou armádu –                                               
bylo třeba nalézt rozměry „normálního“ vojáka.  Belgický matematik Adolphe 
Qételet prováděl antropometrická měření (mimo jiné zavedl i tzv. BMI)

Obvod hrudi skotských vojáků v 
palcích, naměřený Quételetem 
ve dvacátých letech 19. století

Normální rozdělení

Pro naše aplikace má tento 
model nejblíže k modelu 
odchylek (chyb) měření: 

- symetrické kolem nuly 
- „malé“ jsou časté 
- „velké“ spíš vyjímečně



7) Model normálního rozdělení

f(x) =
1p
2⇡

e�
x2
2 ,

x 2 R

• základní (standardní) 
tvar hustoty:

    -4.0                    -2.0                      0.0                     2.0                     4.0
| {z }

ha, bi

Standardní normální rozdělení

1.0
X s N(0, 1) X 2 (�1,+1)

Z b

a
f(x)dxP (a  X  b) =

<latexit sha1_base64="L/zmlMK4WJ9PRBO025EpHrvELBc="></latexit>

P (X  x) =

Z x

�1
f(u)du = �(x)



7) Model normálního rozdělení

f(x) =
1p
2⇡

e�
x2
2 ,

x 2 R

• základní (standardní) 
tvar hustoty:

Standardní normální rozdělení

X s N(0, 1) X 2 (�1,+1)
Z b

a
f(x)dxP (a  X  b) =

P (�1  X  1) = 0.6826

P (�2  X  2) = 0.9545

P (�3  X  3) = 0.9973

    -4.0       -3.0       -2.0      -1.0         0.0          1.0       2.0        3.0        4.0

99.7%

⎫｜｜｜｜
 
｜

 
｜⎬｜｜｜｜

 
｜

 
｜⎭

68,26%

⎫｜｜⎬｜｜⎭

95%

⎫｜｜
 
｜

 
｜⎬｜

 
｜｜

 
｜⎭

<latexit sha1_base64="L/zmlMK4WJ9PRBO025EpHrvELBc="></latexit>

P (X  x) =

Z x

�1
f(u)du = �(x)



7) Model normálního rozdělení

f(x) =
1p
2⇡

e�
x2
2 ,

x 2 R

• základní (standardní) 
tvar hustoty:

f(x) =
1

�
p

2⇡
e�

x2

2�2
� > 0

• doplníme parametr 
měřítka             :

f(x) =
1

�
p

2⇡
e�

(x�µ)2

2�2µ 2 R
• doplníme parametr 

posunutí (polohy)           :

Obecné normální (Gaussovo) rozdělení  N(𝛍,𝛔2)



7) Model normálního rozdělení

f(x) =
1p
2⇡

e�
x2
2 ,

x 2 R

• základní (standardní) 
tvar hustoty N(0,1):

f(x) =
1

�
p

2⇡
e�

x2

2�2
� > 0

• doplníme parametr 
měřítka             :

f(x) =
1

�
p

2⇡
e�

(x�µ)2

2�2µ 2 R
• doplníme parametr 

posunutí (polohy)           :

Obecné normální (Gaussovo) rozdělení  N(𝛍,𝛔2)

Y s N(µ, �2)) X =
Y � µ

�
s N(0, 1)

<latexit sha1_base64="z0AOyhBfOjxsMYtFgHTf3WJ+uSg="></latexit>

X ⇠ N(0, 1) ) Y = �X + µ ⇠ N(µ,�2)

a naopak:
- tzv. standardizace

<latexit sha1_base64="ArM3fTOIwczjbwohmOLOigAbHtc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiRStMuCG5cV7EPaUCbTm3boZBJnJmIJ/RU3LhRx64+482+cpllo64HLPZxzL3Pn+DFnSjvOt7W2vrG5tV3YKe7u7R8c2keltooSSaFFIx7Jrk8UcCagpZnm0I0lkNDn0PEn13O/8whSsUjc6WkMXkhGggWMEm2kgV1qVkifwwO+x1nzz/HALjtVJwNeJW5OyihHc2B/9YcRTUIQmnKiVM91Yu2lRGpGOcyK/URBTOiEjKBnqCAhKC/Nbp/hM6MMcRBJU0LjTP29kZJQqWnom8mQ6LFa9ubif14v0UHdS5mIEw2CLh4KEo51hOdB4CGTQDWfGkKoZOZWTMdEEqpNXEUTgrv85VXSvqi6l9Xaba3cqOdxFNAJOkUV5KIr1EA3qIlaiKIn9Ixe0Zs1s16sd+tjMbpm5TvH6A+szx+ZpZLX</latexit>

P (a  Y  b)
<latexit sha1_base64="si/zeaEcpdzYtvj4qYkDwjmxIKM=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgR6sKSSNFuhIIblxXsRZpQJtNJO3QmiTMToYSu3fgqblwo4tYncOfbOEmz0NYfBj7+cw5nzu9FjEplWd9GYWl5ZXWtuF7a2Nza3jF399oyjAUmLRyyUHQ9JAmjAWkpqhjpRoIg7jHS8cZXab3zQISkYXCrJhFxORoG1KcYKW31zcNL2KwgeOrw2GHkHt6lBDP0UjyBfbNsVa1McBHsHMogV7NvfjmDEMecBAozJGXPtiLlJkgoihmZlpxYkgjhMRqSnsYAcSLdJDtlCo+1M4B+KPQLFMzc3xMJ4lJOuKc7OVIjOV9Lzf9qvVj5dTehQRQrEuDZIj9mUIUwzQUOqCBYsYkGhAXVf4V4hATCSqdX0iHY8ycvQvusap9Xaze1cqOex1EEB+AIVIANLkADXIMmaAEMHsEzeAVvxpPxYrwbH7PWgpHP7IM/Mj5/AGazmCs=</latexit>

= P (a� µ  Y � µ  b� µ)
<latexit sha1_base64="xQnfRuh/dcwP6rNl0cqlD7wdr84=">AAACN3icbZDLSsNAFIYn9VbrLerSzWAR6sKSSNFuhIIbV1LBXqQJZTKdtENnkjgzEUrIW7nxNdzpxoUibn0Dp20WvXhg4Of/zuHM+b2IUaks683IrayurW/kNwtb2zu7e+b+QVOGscCkgUMWiraHJGE0IA1FFSPtSBDEPUZa3vB6zFtPREgaBvdqFBGXo35AfYqR0lbXvL2C9ZLjC4QTBM8cHqeJI2mfo9Rh5BFOycMcgDPEmyOnsGsWrbI1Kbgs7EwUQVb1rvnq9EIccxIozJCUHduKlJsgoShmJC04sSQRwkPUJx0tA8SJdJPJ3Sk80U4P+qHQL1Bw4s5OJIhLOeKe7uRIDeQiG5v/sU6s/Kqb0CCKFQnwdJEfM6hCOA4R9qggWLGRFggLqv8K8QDpQJSOuqBDsBdPXhbN87J9Ua7cVYq1ahZHHhyBY1ACNrgENXAD6qABMHgG7+ATfBkvxofxbfxMW3NGNnMI5sr4/QN6+Kzs</latexit>

= P (
a� µ

�
 Y � µ

�
 b� µ

�
)

<latexit sha1_base64="YZWTCExGG8ETo/VAqViFzq+2Spk=">AAACLHicbZDNSgMxFIUz/tb6V3XpJlgEXVhmpGg3QqEblwpWC51aMmmmBpPMkNyIZZgHcuOrCOJCEbc+h2mdhVoPBA7fvZebe6JUcAO+/+bNzM7NLyyWlsrLK6tr65WNzUuTWE1ZmyYi0Z2IGCa4Ym3gIFgn1YzISLCr6LY1rl/dMW14oi5glLKeJEPFY04JONSvtE5wyBX0szDWhGYEH4TS5llo+FCSPL8uePQbx3t2PwR2D9kgt7hfqfo1fyI8bYLCVFGhs37lORwk1EqmgApiTDfwU+hlRAOnguXl0BqWEnpLhqzrrCKSmV42OTbHu44McJxo9xTgCf05kRFpzEhGrlMSuDF/a2P4X61rIW70Mq5SC0zR70WxFRgSPE4OD7hmFMTIGUI1d3/F9Ia4dMDlW3YhBH9PnjaXh7XgqFY/r1ebjSKOEtpGO2gPBegYNdEpOkNtRNEDekKv6M179F68d+/ju3XGK2a20C95n1+BUama</latexit>

=

Z b�µ
�

a�µ
�

f(u)du

<latexit sha1_base64="i10vYAvi3RBPCXM+I+g0eQ0NrYo=">AAACL3icbVDLSsNAFJ3UV62vqEs3g0Woi5ZEinYjFAVxWcE+oAllMp2kQ2eSMDMRSugfufFXuhFRxK1/4aTNQlsPDBzOOZc793gxo1JZ1ptRWFvf2Nwqbpd2dvf2D8zDo46MEoFJG0csEj0PScJoSNqKKkZ6sSCIe4x0vfFt5nefiJA0Ch/VJCYuR0FIfYqR0tLAvLt2WiPq3NCg4vgC4dSrOjyZpo6kAUfTzDivLkXQamRglq2aNQdcJXZOyiBHa2DOnGGEE05ChRmSsm9bsXJTJBTFjExLTiJJjPAYBaSvaYg4kW46v3cKz7QyhH4k9AsVnKu/J1LEpZxwTyc5UiO57GXif14/UX7DTWkYJ4qEeLHITxhUEczKg0MqCFZsognCguq/QjxCuhOlKy7pEuzlk1dJ56JmX9bqD/Vys5HXUQQn4BRUgA2uQBPcgxZoAwyewQy8gw/jxXg1Po2vRbRg5DPH4A+M7x+Xy6ln</latexit>

= �
⇣b� µ

�

⌘
� �

⇣a� µ

�

⌘ <latexit sha1_base64="si/KiICGn/cT3uGRkROCx0nCPQE="></latexit>

) F (y) = �
⇣y � µ

�

⌘



7) Model normálního rozdělení

P (�1  X  1) = 0.6826

P (�2  X  2) = 0.9545

P (�3  X  3) = 0.9973
𝜇-4𝜎    𝜇-3𝜎     𝜇-2𝜎    𝜇-𝜎        𝜇        𝜇+𝜎    𝜇+2𝜎   𝜇+3𝜎   𝜇+4𝜎

• obecný tvar hustoty: f(x) =
1

�
p

2⇡
e�

(x�µ)2

2�2

<latexit sha1_base64="ooi7TEP3zI1JEgWRotgpaBgasx4=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoiGWmFO1GKLhxWcE+oDOUTJq2oUlmTDJCGfofbvwVNy4UcSW48G/MtLPQ1gOBc8+5l5t7gohRpR3n28qtrK6tb+Q3C1vbO7t79v5BS4WxxKSJQxbKToAUYVSQpqaakU4kCeIBI+1gfJ367QciFQ3FnZ5ExOdoKOiAYqSN1LMrV7BROvcUHXJ05vEYeozcw3kNO4tKWp/27KJTdmaAy8TNSBFkaPTsT68f4pgToTFDSnVdJ9J+gqSmmJFpwYsViRAeoyHpGioQJ8pPZrdN4YlR+nAQSvOEhjP190SCuFITHphOjvRILXqp+J/XjfWg5idURLEmAs8XDWIGdQjToGCfSoI1mxiCsKTmrxCPkERYmzgLJgR38eRl0qqU3Yty9bZarNeyOPLgCByDEnDBJaiDG9AATYDBI3gGr+DNerJerHfrY96as7KZQ/AH1tcP7amffw==</latexit>

= P (�� + µ  �X + µ  � + µ)
<latexit sha1_base64="UmslDb9CcRT8U2q+cVe2FEosBsQ=">AAACGXicbZBNS8MwGMfT+TbnW9Wjl+AQJuJox5i7DAZePE5wL7KWkWbpFpa0NUmFUfY1vPhVvHhQxKOe/DZmaw86fSDkz+//PCTP34sYlcqyvozcyura+kZ+s7C1vbO7Z+4fdGQYC0zaOGSh6HlIEkYD0lZUMdKLBEHcY6TrTS7nfveeCEnD4EZNI+JyNAqoTzFSGg1MqwFbJYfH546kI46gw8gdvE0vjeFZyk9hA1rlWr1SG5hFq2wtCv4VdiaKIKvWwPxwhiGOOQkUZkjKvm1Fyk2QUBQzMis4sSQRwhM0In0tA8SJdJPFZjN4oskQ+qHQJ1BwQX9OJIhLOeWe7uRIjeWyN4f/ef1Y+XU3oUEUKxLg9CE/ZlCFcB4THFJBsGJTLRAWVP8V4jESCCsdZkGHYC+v/Fd0KmW7Vq5eV4vNehZHHhyBY1ACNrgATXAFWqANMHgAT+AFvBqPxrPxZrynrTkjmzkEv8r4/Ab7P50c</latexit>

= P (µ� �  Y  µ+ �) = 0.6826
<latexit sha1_base64="M4HEzyOCzFCalEXLG28ch4dJ5iM=">AAACJHicbVDLSgMxFM3UV62vUZdugkVoF5aZUrQgQsGNywr2Ae1QMmmmDc1kxiQjlKEf48ZfcePCBy7c+C2mMyNo64GQk3PP5eYeN2RUKsv6NHIrq2vrG/nNwtb2zu6euX/QlkEkMGnhgAWi6yJJGOWkpahipBsKgnyXkY47uZrXO/dESBrwWzUNieOjEacexUhpaWBeNEun1T4jd7ALk6tahpcwESUd+SgVM/5jSZ/lgVm0KlYCuEzsjBRBhubAfOsPAxz5hCvMkJQ92wqVEyOhKGZkVuhHkoQIT9CI9DTlyCfSiZMlZ/BEK0PoBUIfrmCi/u6IkS/l1He100dqLBdrc/G/Wi9SXt2JKQ8jRThOB3kRgyqA88TgkAqCFZtqgrCg+q8Qj5FAWOlcCzoEe3HlZdKuVuyzSu2mVmzUszjy4AgcgxKwwTlogGvQBC2AwQN4Ai/g1Xg0no134yO15oys5xD8gfH1DdICoUg=</latexit>

P (�2  X  2) = P (�2�  �X  2�)
<latexit sha1_base64="jo0AHLXH3qfOvUnF1cFqdZGU8iw=">AAACHXicbVBLSwMxGMzWV62vVY9egkWoiGW3FO1FKHjxWME+oLuUbJq2oUl2TbJCWfpHvPhXvHhQxIMX8d+YtgvW1oHAZGY+km+CiFGlHefbyqysrq1vZDdzW9s7u3v2/kFDhbHEpI5DFspWgBRhVJC6ppqRViQJ4gEjzWB4PfGbD0QqGoo7PYqIz1Ff0B7FSBupY5evYK1wXvIU7XN05vEYeozcw9kdtn6Vuchpx847RWcKuEzclORBilrH/vS6IY45ERozpFTbdSLtJ0hqihkZ57xYkQjhIeqTtqECcaL8ZLrdGJ4YpQt7oTRHaDhV5ycSxJUa8cAkOdIDtehNxP+8dqx7FT+hIoo1EXj2UC9mUIdwUhXsUkmwZiNDEJbU/BXiAZIIa1NozpTgLq68TBqlontRLN+W89VKWkcWHIFjUAAuuARVcANqoA4weATP4BW8WU/Wi/VufcyiGSudOQR/YH39AOkan/c=</latexit>

= P (�2� + µ  �X + µ  2� + µ)
<latexit sha1_base64="iOhueewapD+n8sU/ClP22Xs3kWg=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoiGWmtFoXhYIblxXsQzpDyaSZNjSZGZOMUIb+hxt/xY0LRVwJLvwb03YWWj1wuYdz7iW5x4sYlcqyvozM0vLK6lp2PbexubW9Y+7utWQYC0yaOGSh6HhIEkYD0lRUMdKJBEHcY6TtjS6nfvueCEnD4EaNI+JyNAioTzFSWuqZpRpsFBwen5YcSQccQYeRO3g7b1qHJ6lxDGvQKl5UypWembeK1gzwL7FTkgcpGj3zw+mHOOYkUJghKbu2FSk3QUJRzMgk58SSRAiP0IB0NQ0QJ9JNZrdN4JFW+tAPha5AwZn6cyNBXMox9/QkR2ooF72p+J/XjZVfdRMaRLEiAZ4/5McMqhBOg4J9KghWbKwJwoLqv0I8RAJhpePM6RDsxZP/klapaJ8Vy9flfL2axpEFB+AQFIANzkEdXIEGaAIMHsATeAGvxqPxbLwZ7/PRjJHu7INfMD6/AfbYnZU=</latexit>

= P (µ� 2�  Y  µ+ 2�) = 0.9545
<latexit sha1_base64="B/xpCjKCcTu/W1HSs/GLh8qiTUI=">AAACJHicbVDLSgMxFM34rPU16tJNsAjtwjJjixZEKLhxWcE+oB1KJs20ocnMmGSEMvRj3Pgrblz4wIUbv8V0ZgRtPRBycu653NzjhoxKZVmfxtLyyuraem4jv7m1vbNr7u23ZBAJTJo4YIHouEgSRn3SVFQx0gkFQdxlpO2Or2b19j0Rkgb+rZqExOFo6FOPYqS01DcvGsWTSo+RO9iByVUpwUuYiJIOOUrFjP9Y0mepbxasspUALhI7IwWQodE333qDAEec+AozJGXXtkLlxEgoihmZ5nuRJCHCYzQkXU19xIl04mTJKTzWygB6gdDHVzBRf3fEiEs54a52cqRGcr42E/+rdSPl1ZyY+mGkiI/TQV7EoArgLDE4oIJgxSaaICyo/ivEIyQQVjrXvA7Bnl95kbROy/ZZuXpTLdRrWRw5cAiOQBHY4BzUwTVogCbA4AE8gRfwajwaz8a78ZFal4ys5wD8gfH1DdicoUw=</latexit>

P (�3  X  3) = P (�3�  �X  3�)
<latexit sha1_base64="roXS/5mKl5AVdqGqqZve4wja8OU=">AAACG3icbVDLSgMxFM3UV62vUZdugkWoiGWmLbZdFApuXFawD+kMJZOmbWgyMyYZoQz9Dzf+ihsXirgSXPg3pu0stHrgcg/n3EtyjxcyKpVlfRmpldW19Y30ZmZre2d3z9w/aMkgEpg0ccAC0fGQJIz6pKmoYqQTCoK4x0jbG1/O/PY9EZIG/o2ahMTlaOjTAcVIaalnFmqwkXN4dF50JB1yBB1G7uDtomkdniXGKaxBK1+tlos9M2vlrTngX2InJAsSNHrmh9MPcMSJrzBDUnZtK1RujISimJFpxokkCREeoyHpauojTqQbz2+bwhOt9OEgELp8Befqz40YcSkn3NOTHKmRXPZm4n9eN1KDihtTP4wU8fHioUHEoArgLCjYp4JgxSaaICyo/ivEIyQQVjrOjA7BXj75L2kV8vZFvnRdytYrSRxpcASOQQ7YoAzq4Ao0QBNg8ACewAt4NR6NZ+PNeF+Mpoxk5xD8gvH5DQHHnZw=</latexit>

= P (µ� 3�  Y  µ+ 3�) = 0.9973

<latexit sha1_base64="f1NhY5kV9iBz3ZIF3UrnlFrfvnM=">AAACHXicbVBLSwMxGMzWV62vVY9egkWoiGVXi/YiFLx4rGAf0F1KNk3b0CS7JlmhLP0jXvwrXjwo4sGL+G9M2wVr60BgMjMfyTdBxKjSjvNtZZaWV1bXsuu5jc2t7R17d6+uwlhiUsMhC2UzQIowKkhNU81IM5IE8YCRRjC4HvuNByIVDcWdHkbE56gnaJdipI3UtktXsFo4PfcU7XF04vEYeozcw+kdNn+Vmchx2847RWcCuEjclORBimrb/vQ6IY45ERozpFTLdSLtJ0hqihkZ5bxYkQjhAeqRlqECcaL8ZLLdCB4ZpQO7oTRHaDhRZycSxJUa8sAkOdJ9Ne+Nxf+8Vqy7ZT+hIoo1EXj6UDdmUIdwXBXsUEmwZkNDEJbU/BXiPpIIa1NozpTgzq+8SOpnRfeiWLot5SvltI4sOACHoABccAkq4AZUQQ1g8AiewSt4s56sF+vd+phGM1Y6sw/+wPr6Aexbn/k=</latexit>

= P (�3� + µ  �X + µ  3� + µ)

<latexit sha1_base64="WR1T/0jVWNeZgEMleaGQJgvqV0k=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqwpJI0S4LblxWsA9oQ5lMb9qhk0mcmQih1F9x40IRt36IO//GaZqFth643MM59zJ3jh9zprTjfFtr6xubW9uFneLu3v7BoX103FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Gbudx5BKhaJe53G4IVkJFjAKNFGGtilZuXC7XN4wF2cNfccD+yyU3Uy4FXi5qSMcjQH9ld/GNEkBKEpJ0r1XCfW3pRIzSiHWbGfKIgJnZAR9AwVJATlTbPjZ/jMKEMcRNKU0DhTf29MSahUGvpmMiR6rJa9ufif10t0UPemTMSJBkEXDwUJxzrC8yTwkEmgmqeGECqZuRXTMZGEapNX0YTgLn95lbQvq+5VtXZXKzfqeRwFdIJOUQW56Bo10C1qohaiKEXP6BW9WU/Wi/VufSxG16x8p4T+wPr8AW6Dkqw=</latexit>

P (�1  X  1)
<latexit sha1_base64="ZuE9YKpFJMiG8qpe05jWeZGRUfs=">AAACD3icbZDLSgMxFIYz9VbrbdSlm2BR6sIyI0W7EQpuXFawF+gMJZNm2tAkMyYZoQx9Aze+ihsXirh16863MW1nUVt/CHz5zzkk5w9iRpV2nB8rt7K6tr6R3yxsbe/s7tn7B00VJRKTBo5YJNsBUoRRQRqaakbasSSIB4y0guHNpN56JFLRSNzrUUx8jvqChhQjbayufXoN66VzT9E+R9Bj5AFm3J6/nXXtolN2poLL4GZQBJnqXfvb60U44URozJBSHdeJtZ8iqSlmZFzwEkVihIeoTzoGBeJE+el0nzE8MU4PhpE0R2g4decnUsSVGvHAdHKkB2qxNjH/q3USHVb9lIo40UTg2UNhwqCO4CQc2KOSYM1GBhCW1PwV4gGSCGsTYcGE4C6uvAzNi7J7Wa7cVYq1ahZHHhyBY1ACLrgCNXAL6qABMHgCL+ANvFvP1qv1YX3OWnNWNnMI/sj6+gUTfprM</latexit>

= P (��  �X  �)
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• obecný tvar hustoty: f(x) =
1

�
p

2⇡
e�

(x�µ)2

2�2

• distribuční funkce<latexit sha1_base64="L/zmlMK4WJ9PRBO025EpHrvELBc="></latexit>

P (X  x) =

Z x

�1
f(u)du = �(x)



7) Model normálního rozdělení

f(x) =
1p
2⇡

e�
x2
2 ,

x 2 R

• základní (standardní) 
tvar hustoty N(0,1):

• distribuční funkce<latexit sha1_base64="L/zmlMK4WJ9PRBO025EpHrvELBc="></latexit>

P (X  x) =

Z x

�1
f(u)du = �(x)

Jakou hodnotu náhodná veličina X 
nepřekročí s pravděpodobností p?

    -4.0               -2.0                0.0                2.0               4.0x

𝝫(x)

S jakou pravděpodobností bude budoucí 
hodnota náhodné veličiny X v intervalu  ⟨x,y⟩?

Z b

a
f(x)dxP (a  X  b) = =

Z b

�1
f(x)dx�

Z a

�1
f(x)dx

<latexit sha1_base64="+FgxkJ9yUHmuRRCwb96cIJeWm2c=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovQLiyJFO1GKLhxWcE+oA1lMp20QycPZibFEPonblwo4tY/ceffOE2z0NYDl3s4517mznEjzqSyrG+jsLG5tb1T3C3t7R8cHpnHJx0ZxoLQNgl5KHoulpSzgLYVU5z2IkGx73Ladad3C787o0KyMHhUSUQdH48D5jGClZaGpnk7aE1YJaleZv2pOjTLVs3KgNaJnZMy5GgNza/BKCSxTwNFOJayb1uRclIsFCOczkuDWNIIkyke076mAfapdNLs8jm60MoIeaHQFSiUqb83UuxLmfiunvSxmshVbyH+5/Vj5TWclAVRrGhAlg95MUcqRIsY0IgJShRPNMFEMH0rIhMsMFE6rJIOwV798jrpXNXs61r9oV5uNvI4inAG51ABG26gCffQgjYQmMEzvMKbkRovxrvxsRwtGPnOKfyB8fkDfvaSQQ==</latexit>

= �(y)� �(x)

y

𝝫(y)

| {z }

|
{z
}

Jakých hodnot bude náhodná veličina X nabývat s předem danou pravděpodobností p?



7) Model normálního rozdělení

f(x) =
1p
2⇡

e�
x2
2 ,

x 2 R

• základní (standardní) 
tvar hustoty N(0,1):

• distribuční funkce<latexit sha1_base64="L/zmlMK4WJ9PRBO025EpHrvELBc="></latexit>

P (X  x) =

Z x

�1
f(u)du = �(x)

Jakou hodnotu náhodná veličina X 
nepřekročí s pravděpodobností p?

    -4.0               -2.0                0.0                2.0               4.0

p

𝝫-1(p)

Jakých hodnot bude náhodná veličina X nabývat s předem danou pravděpodobností p?

S jakou pravděpodobností bude budoucí 
hodnota náhodné veličiny X v intervalu  ⟨x,y⟩?

Z b

a
f(x)dxP (a  X  b) = =

Z b

�1
f(x)dx�

Z a

�1
f(x)dx

<latexit sha1_base64="+FgxkJ9yUHmuRRCwb96cIJeWm2c=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovQLiyJFO1GKLhxWcE+oA1lMp20QycPZibFEPonblwo4tY/ceffOE2z0NYDl3s4517mznEjzqSyrG+jsLG5tb1T3C3t7R8cHpnHJx0ZxoLQNgl5KHoulpSzgLYVU5z2IkGx73Ladad3C787o0KyMHhUSUQdH48D5jGClZaGpnk7aE1YJaleZv2pOjTLVs3KgNaJnZMy5GgNza/BKCSxTwNFOJayb1uRclIsFCOczkuDWNIIkyke076mAfapdNLs8jm60MoIeaHQFSiUqb83UuxLmfiunvSxmshVbyH+5/Vj5TWclAVRrGhAlg95MUcqRIsY0IgJShRPNMFEMH0rIhMsMFE6rJIOwV798jrpXNXs61r9oV5uNvI4inAG51ABG26gCffQgjYQmMEzvMKbkRovxrvxsRwtGPnOKfyB8fkDfvaSQQ==</latexit>

= �(y)� �(x)

xp = ��1(p)• kvantilová funkce:



7) Model normálního rozdělení

Symetrie:

    -4.0                -2.0                  0.0                 2.0                  4.0

    -4.0                -2.0                  0.0                 2.0                  4.0

�(x) = 1� �(�x)
<latexit sha1_base64="zvv4wuzCdislUPyqY771gt5UkFs=">AAACBXicbVDLSgMxFM3UV62vUZe6CBahgpQZKdplwY0rqWIf0BlKJs20oclkSDJKGbpx46+4caGIW//BnX9j2s5CWw9cOJxzL/feE8SMKu0431ZuaXlldS2/XtjY3NresXf3mkokEpMGFkzIdoAUYTQiDU01I+1YEsQDRlrB8HLit+6JVFREd3oUE5+jfkRDipE2Utc+bENPUQ6vS86pewI96N3S/kAjKcUD7NpFp+xMAReJm5EiyFDv2l9eT+CEk0hjhpTquE6s/RRJTTEj44KXKBIjPER90jE0QpwoP51+MYbHRunBUEhTkYZT9fdEirhSIx6YTo70QM17E/E/r5PosOqnNIoTTSI8WxQmDGoBJ5HAHpUEazYyBGFJza0QD5BEWJvgCiYEd/7lRdI8K7vn5cpNpVirZnHkwQE4AiXgggtQA1egDhoAg0fwDF7Bm/VkvVjv1sesNWdlM/vgD6zPHx9+lmw=</latexit>

X ⇠ N(0, 1) )

<latexit sha1_base64="zELAhc0fgYYHG3pVAgRh/oEf8Lw=">AAAB9XicbVDLTgIxFL2DL8QX6tJNIzGBhWTGEGVjQuLGJSbySGAkndKBhk5n0nYUQvgPNy40xq3/4s6/sQOzUPAkN/fknHvT2+NFnClt299WZm19Y3Mru53b2d3bP8gfHjVVGEtCGyTkoWx7WFHOBG1opjltR5LiwOO05Y1uEr/1SKViobjXk4i6AR4I5jOCtZEe/F67OC5dJ+18XOrlC3bZngOtEiclBUhR7+W/uv2QxAEVmnCsVMexI+1OsdSMcDrLdWNFI0xGeEA7hgocUOVO51fP0JlR+sgPpSmh0Vz9vTHFgVKTwDOTAdZDtewl4n9eJ9Z+1Z0yEcWaCrJ4yI850iFKIkB9JinRfGIIJpKZWxEZYomJNkHlTAjO8pdXSfOi7FyWK3eVQq2axpGFEziFIjhwBTW4hTo0gICEZ3iFN+vJerHerY/FaMZKd47hD6zPH4/TkTs=</latexit>

fX(x) = fX(�x)
<latexit sha1_base64="zvv4wuzCdislUPyqY771gt5UkFs=">AAACBXicbVDLSgMxFM3UV62vUZe6CBahgpQZKdplwY0rqWIf0BlKJs20oclkSDJKGbpx46+4caGIW//BnX9j2s5CWw9cOJxzL/feE8SMKu0431ZuaXlldS2/XtjY3NresXf3mkokEpMGFkzIdoAUYTQiDU01I+1YEsQDRlrB8HLit+6JVFREd3oUE5+jfkRDipE2Utc+bENPUQ6vS86pewI96N3S/kAjKcUD7NpFp+xMAReJm5EiyFDv2l9eT+CEk0hjhpTquE6s/RRJTTEj44KXKBIjPER90jE0QpwoP51+MYbHRunBUEhTkYZT9fdEirhSIx6YTo70QM17E/E/r5PosOqnNIoTTSI8WxQmDGoBJ5HAHpUEazYyBGFJza0QD5BEWJvgCiYEd/7lRdI8K7vn5cpNpVirZnHkwQE4AiXgggtQA1egDhoAg0fwDF7Bm/VkvVjv1sesNWdlM/vgD6zPHx9+lmw=</latexit>

X ⇠ N(0, 1) )

𝜇-4𝜎            𝜇-2𝜎              𝜇               𝜇+2𝜎           𝜇+4𝜎

𝜇-4𝜎            𝜇-2𝜎              𝜇               𝜇+2𝜎           𝜇+4𝜎

<latexit sha1_base64="rn7Okmgfxy9Wv+sG1WTfNJWwlA4=">AAAB/nicdVDLSsNAFJ34rPVVFVduBovQIoakpq+FUHDjsoJ9SBvKZDpph04ezEykJRT8FTcuFHHrd7jzb5y2EVT0wIXDOfdy7z1OyKiQhvGhLS2vrK6tpzbSm1vbO7uZvf2mCCKOSQMHLOBtBwnCqE8akkpG2iEnyHMYaTmjy5nfuiNc0MC/kZOQ2B4a+NSlGEkl9TKHbu821/Wi03H+IqFn43wvkzV0o1i1ygVo6EXDrFrnilSrFatUhKZuzJEFCeq9zHu3H+DII77EDAnRMY1Q2jHikmJGpuluJEiI8AgNSEdRH3lE2PH8/Ck8UUofugFX5Us4V79PxMgTYuI5qtNDcih+ezPxL68TSbdix9QPI0l8vFjkRgzKAM6ygH3KCZZsogjCnKpbIR4ijrBUiaVVCF+fwv9Js6CbJd26trK1ShJHChyBY5ADJiiDGrgCddAAGMTgATyBZ+1ee9RetNdF65KWzByAH9DePgG+oZS1</latexit>

fY (µ+ x) = fY (µ� x)
<latexit sha1_base64="X3IZ8K7IFloWZ+L5ADZVwW3WJ08="></latexit>

Y ⇠ N(µ,�2) )

<latexit sha1_base64="X3IZ8K7IFloWZ+L5ADZVwW3WJ08="></latexit>

Y ⇠ N(µ,�2) )
<latexit sha1_base64="ASjGluqxjDNEwx9/9NXW5ljOIlE=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyxCi3SYqdPXQigI4rKCfUA7lEyatqGZB0lGWoaCv+LGhSJu/Q53/o3ptIKKHrhwcs695N7jBIwKaRgfWmJldW19I7mZ2tre2d1L7x80hR9yTBrYZz5vO0gQRj3SkFQy0g44Qa7DSMsZX8791h3hgvrerZwGxHbR0KMDipFUUi99dJXtuuHZJAcvzDyMH/lJrpfOGLpRrFrlAjT0omFWrXNFqtWKVSpCUzdiZMAS9V76vdv3cegST2KGhOiYRiDtCHFJMSOzVDcUJEB4jIako6iHXCLsKF5/Bk+V0ocDn6vyJIzV7xMRcoWYuo7qdJEcid/eXPzL64RyULEj6gWhJB5efDQIGZQ+nGcB+5QTLNlUEYQ5VbtCPEIcYakSS6kQvi6F/5NmQTdLunVjZWqVZRxJcAxOQBaYoAxq4BrUQQNgEIEH8ASetXvtUXvRXhetCW05cwh+QHv7BBMIk6M=</latexit>

F (µ+ x) = 1� F (µ� x)

<latexit sha1_base64="G3id6pB7W3BGh8mE98HEf91AjvY="></latexit>

F�1(1� p) = µ+ (µ� F�1(p)) = 2µ� F�1(p)

<latexit sha1_base64="4E3mrwuM17vPmkmey8hFSGcQyFY=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvQLlpmpGg3QsGNywr2Ae1YMmmmDc1kQpIRytCdG3/FjQtF3PoL7vwb03ZAbT1w4XDOvdx7jy8YVdpxvqzMyura+kZ2M7e1vbO7Z+8fNFUUS0waOGKRbPtIEUY5aWiqGWkLSVDoM9LyR1dTv3VPpKIRv9VjQbwQDTgNKEbaSD37uFsf0ruk5E4KbkkU4SUs/Sii2LPzTtmZAS4TNyV5kKLesz+7/QjHIeEaM6RUx3WE9hIkNcWMTHLdWBGB8AgNSMdQjkKivGT2xwSeGqUPg0ia4hrO1N8TCQqVGoe+6QyRHqpFbyr+53ViHVS9hHIRa8LxfFEQM6gjOA0F9qkkWLOxIQhLam6FeIgkwtpElzMhuIsvL5PmWdk9L1duKvlaNY0jC47ACSgAF1yAGrgGddAAGDyAJ/ACXq1H69l6s97nrRkrnTkEf2B9fAPlwpbC</latexit>

��1(1� p) = ���1(p)



7) Model normálního rozdělení

Příklady:

1)

2)

3)

<latexit sha1_base64="VwPI1MyoSGeWE4p1JaOBOPT3ge0=">AAACEXicbZDLSgMxFIYz9VbrbdSlm2ARWihlphTtsuDGlVSwF+mMJZOmbWiSGZKMUIa+ghtfxY0LRdy6c+fbmLaz0NYTAj/ffw7J+YOIUaUd59vKrK1vbG5lt3M7u3v7B/bhUUuFscSkiUMWyk6AFGFUkKammpFOJAniASPtYHw589sPRCoails9iYjP0VDQAcVIG9SzCx1PUQ6vC07JLZagZ85dSjweG6DokKP7SrFn552yMy+4KtxU5EFajZ795fVDHHMiNGZIqa7rRNpPkNQUMzLNebEiEcJjNCRdIwXiRPnJfKMpPDOkDwehNFdoOKe/JxLElZrwwHRypEdq2ZvB/7xurAc1P6EiijURePHQIGZQh3AWD+xTSbBmEyMQltT8FeIRkghrE2LOhOAur7wqWpWye16u3lTz9VoaRxacgFNQAC64AHVwBRqgCTB4BM/gFbxZT9aL9W59LFozVjpzDP6U9fkDGKCaCw==</latexit>

X ⇠ N(0, 1), Y ⇠ N(µ,�2)
<latexit sha1_base64="fas2WMD8GMGxWtEE1FTe9roWSA8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquFO1JCl48VrAf0C4lm2bb2GyyJFmxLP0PXjwo4tX/481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxjczv/1IlWZS3JtJTP0IDwULGcHGSq1GuXP9dN4vltyKOwdaJV5GSpCh0S9+9QaSJBEVhnCsdddzY+OnWBlGOJ0WeommMSZjPKRdSwWOqPbT+bVTdGaVAQqlsiUMmqu/J1IcaT2JAtsZYTPSy95M/M/rJias+SkTcWKoIItFYcKRkWj2OhowRYnhE0swUczeisgIK0yMDahgQ/CWX14lrYuKd1mp3lVL9VoWRx5O4BTK4MEV1OEWGtAEAg/wDK/w5kjnxXl3PhatOSebOYY/cD5/AHpijmQ=</latexit>

P (X > x)
<latexit sha1_base64="7TVe9iIGQ1nrqEypVdrRU+GM1Ak=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEdtGSSNFuCgU3LiPYBzShTKbTduhkEmcm0hKKG3/FjQtF3PoV7vwbp20W2nrgwuGce7n3Hj9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JRhLDBp4JCFou0jSRjlpKGoYqQdCYICn5GWP7qe+a0HIiQN+Z2aRMQL0IDTPsVIaalrntTsklNou4zcw3ER1qBdcp0hLYyLXTNvla054CqxU5IHKZyu+eX2QhwHhCvMkJQd24qUlyChKGZkmnNjSSKER2hAOppyFBDpJfMXpvBcKz3YD4UuruBc/T2RoEDKSeDrzgCpoVz2ZuJ/XidW/aqXUB7FinC8WNSPGVQhnOUBe1QQrNhEE4QF1bdCPEQCYaVTy+kQ7OWXV0nzomxfliu3lXy9msaRBafgDBSADa5AHdwABzQABo/gGbyCN+PJeDHejY9Fa8ZIZ47BHxifP+9ClI8=</latexit>

= 1� P (X  x) = 1� �(x)

<latexit sha1_base64="NjoJQn9HtYAbOjdCDaLtm/zP+6I=">AAAB83icbVDLTgJBEOzFF+IL9ehlIjHBC9k1RDmSePGIiTwS2JDZoRcmzD6cmTUhC7/hxYPGePVnvPk3DrAHBSvppFLVne4uLxZcadv+tnIbm1vbO/ndwt7+weFR8fikpaJEMmyySESy41GFgofY1FwL7MQSaeAJbHvj27nffkKpeBQ+6EmMbkCHIfc5o9pIvUZ52pn2BD4SetkvluyKvQBZJ05GSpCh0S9+9QYRSwIMNRNUqa5jx9pNqdScCZwVeonCmLIxHWLX0JAGqNx0cfOMXBhlQPxImgo1Wai/J1IaKDUJPNMZUD1Sq95c/M/rJtqvuSkP40RjyJaL/EQQHZF5AGTAJTItJoZQJrm5lbARlZRpE1PBhOCsvrxOWlcV57pSva+W6rUsjjycwTmUwYEbqMMdNKAJDGJ4hld4sxLrxXq3PpatOSubOYU/sD5/AAaDkQE=</latexit>

P (|X|  a)
<latexit sha1_base64="BUiYRmubBtJlRXSIsiUUU1lGv1k=">AAACHXicbVDLSgMxFM3UV62vUZdugkVoF1NmStFuCgU3LivYB7RDyaSZNjSTGZKMUIb+iBt/xY0LRVy4Ef/GdDqCth4IOTn3XG7u8SJGpbLtLyO3sbm1vZPfLeztHxwemccnHRnGApM2Dlkoeh6ShFFO2ooqRnqRICjwGOl60+tFvXtPhKQhv1OziLgBGnPqU4yUloZmrTFoTWgJla30tlAZNmAmQQuWHCt7lBvVH6czNIt2xU4B14mTkSLI0BqaH4NRiOOAcIUZkrLv2JFyEyQUxYzMC4NYkgjhKRqTvqYcBUS6SbrdHF5oZQT9UOjDFUzV3x0JCqScBZ52BkhN5GptIf5X68fKr7sJ5VGsCMfLQX7MoArhIio4ooJgxWaaICyo/ivEEyQQVjrQgg7BWV15nXSqFeeyUrutFZv1LI48OAPnoAQccAWa4Aa0QBtg8ACewAt4NR6NZ+PNeF9ac0bWcwr+wPj8BpGCnJo=</latexit>

= �(a)� �(�a) = �(a)� (1� �(a)) = 2�(a)� 1

<latexit sha1_base64="8T2amaJlmp7ycXnkSwI457T0+Eg=">AAACIXicbVBLSwMxGMzWV62vVY9egkVokS27pWgvhYIgHivYB7RLyabZNjT7IMkKZelf8eJf8eJBkd7EP2O63Yq2DgQmM/ORfOOEjAppmp9aZmNza3snu5vb2z84PNKPT1oiiDgmTRywgHccJAijPmlKKhnphJwgz2Gk7Yxv5n77kXBBA/9BTkJie2joU5diJJXU16u120LPiy6dopEQwynCGlxq0IAFy1jeirXyT9jq63mzZCaA68RKSR6kaPT1WW8Q4MgjvsQMCdG1zFDaMeKSYkamuV4kSIjwGA1JV1EfeUTYcbLhFF4oZQDdgKvjS5iovydi5Akx8RyV9JAciVVvLv7ndSPpVu2Y+mEkiY8XD7kRgzKA87rggHKCJZsogjCn6q8QjxBHWKpSc6oEa3XlddIql6yrUuW+kq9X0zqy4AycgwKwwDWogzvQAE2AwRN4AW/gXXvWXrUPbbaIZrR05hT8gfb1DZkPnZY=</latexit>

= F (µ+ b)� F (µ� b) = F (µ+ b)� (1� F (µ+ b)) = 2F (µ+ b)� 1
<latexit sha1_base64="baEEQVc2NPVU6zXB1fQh3ssia6Y=">AAAB+XicbVBNS8NAEN34WetX1KOXxSLUgyWRoj0WvHisYD+kCWWznbZLd5O4uymUtP/EiwdFvPpPvPlv3LY5aOuDgcd7M8zMC2LOlHacb2ttfWNzazu3k9/d2z84tI+OGypKJIU6jXgkWwFRwFkIdc00h1YsgYiAQzMY3s785gikYlH4oMcx+IL0Q9ZjlGgjdWy7Vpw8XnoimXgcnnBw0bELTsmZA68SNyMFlKHWsb+8bkQTAaGmnCjVdp1Y+ymRmlEO07yXKIgJHZI+tA0NiQDlp/PLp/jcKF3ci6SpUOO5+nsiJUKpsQhMpyB6oJa9mfif1050r+KnLIwTDSFdLOolHOsIz2LAXSaBaj42hFDJzK2YDogkVJuw8iYEd/nlVdK4KrnXpfJ9uVCtZHHk0Ck6Q0XkohtURXeohuqIohF6Rq/ozUqtF+vd+li0rlnZzAn6A+vzB03tksc=</latexit>

P (|Y � µ|  b)



7) Model normálního rozdělení

Interval spolehlivosti
Najděte symetrický interval, v němž budou hodnoty 
náhodné veličiny X s danou  pravděpodobností p.

    -4.0                   -2.0                   0.0                    2.0                    4.0

p/2

p/2

1 – p

<latexit sha1_base64="GpV7VD35EsjJ8sNiP23ASW6vmLk=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9WBNStEeC148VrAf0May2W7apZtN2N0INfSXePGgiFd/ijf/jds2B60+GHi8N8PMPD/mTGnH+bJya+sbm1v57cLO7t5+0T44bKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zP/c4DlYpF4k5PY+qFeCRYwAjWRhrYxX5zzO7Tc3dWji+qZ2hgl5yKswD6S9yMlCBDc2B/9ocRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli8Nn6NQoQxRE0pTQaKH+nEhxqNQ09E1niPVYrXpz8T+vl+ig7qVMxImmgiwXBQlHOkLzFNCQSUo0nxqCiWTmVkTGWGKiTVYFE4K7+vJf0q5W3MtK7bZWatSzOPJwDCdQBheuoAE30IQWEEjgCV7g1Xq0nq03633ZmrOymSP4BevjG4/EkbM=</latexit>

��1(p/2)
<latexit sha1_base64="X0xjQZhc1JRMYo3E53j/ik/M1EU=">AAAB+nicbVBNT8JAEJ3iF+JX0aOXjcQED2BLiHIk8eIRE/lIoJLtssDG7bbZ3WpI5ad48aAxXv0l3vw3LtCDgi+Z5OW9mczM8yPOlHacbyuztr6xuZXdzu3s7u0f2PnDlgpjSWiThDyUHR8rypmgTc00p51IUhz4nLb9+6uZ336gUrFQ3OpJRL0AjwQbMoK1kfp2vtcYs7uk5E6Lbik6r5yhvl1wys4caJW4KSlAikbf/uoNQhIHVGjCsVJd14m0l2CpGeF0muvFikaY3OMR7RoqcECVl8xPn6JTowzQMJSmhEZz9fdEggOlJoFvOgOsx2rZm4n/ed1YD2tewkQUayrIYtEw5kiHaJYDGjBJieYTQzCRzNyKyBhLTLRJK2dCcJdfXiWtStm9KFdvqoV6LY0jC8dwAkVw4RLqcA0NaAKBR3iGV3iznqwX6936WLRmrHTmCP7A+vwBcUSSJQ==</latexit>

��1(1� p/2)
Potom hledaný interval je   ⟨ -up; up ⟩. 

Označme                                , potom  ze symetrie                               
máme                               (tzv. p-kritická hodnota) 

<latexit sha1_base64="HXL5i1y4rsI6oNUaEnX/k6OTEqI=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6qI1KUW7EQpuXFawD2hjmEwn7dDJJMxMhBLixl9x40IRt/6FO//GaZuFth64cDjnXu69x4sYlcqyvo3cyura+kZ+s7C1vbO7Z+4ftGUYC0xaOGSh6HpIEkY5aSmqGOlGgqDAY6Tjja+nfueBCElDfqcmEXECNOTUpxgpLbnmUb85ovdJ2U5Ldjk6r57BKxi7SZS6ZtGqWDPAZWJnpAgyNF3zqz8IcRwQrjBDUvZsK1JOgoSimJG00I8liRAeoyHpacpRQKSTzD5I4alWBtAPhS6u4Ez9PZGgQMpJ4OnOAKmRXPSm4n9eL1Z+3Ukoj2JFOJ4v8mMGVQinccABFQQrNtEEYUH1rRCPkEBY6dAKOgR78eVl0q5W7ItK7bZWbNSzOPLgGJyAErDBJWiAG9AELYDBI3gGr+DNeDJejHfjY96aM7KZQ/AHxucPja6VBA==</latexit>

��1(1� p/2) = up
<latexit sha1_base64="cDIRL6mMDFWXlLTdxmlSK0A0PMY=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6qI1KUW7EQpuXFawD2hjmEwn7dDJJMxMhBLixl9x40IRt/6FO//GaZuFth64cDjnXu69x4sYlcqyvo3cyura+kZ+s7C1vbO7Z+4ftGUYC0xaOGSh6HpIEkY5aSmqGOlGgqDAY6Tjja+nfueBCElDfqcmEXECNOTUpxgpLbnmUb85ovdJ2U5L0Xn1DF7BMozdJEpds2hVrBngMrEzUgQZmq751R+EOA4IV5ghKXu2FSknQUJRzEha6MeSRAiP0ZD0NOUoINJJZh+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vFyu/7iSUR7EiHM8X+TGDKoTTOOCACoIVm2iCsKD6VohHSCCsdGgFHYK9+PIyaVcr9kWldlsrNupZHHlwDE5ACdjgEjTADWiCFsDgETyDV/BmPBkvxrvxMW/NGdnMIfgD4/MHc+2U8w==</latexit>

��1(p/2) = �up

<latexit sha1_base64="KqzHkEwpi+nKyZkavFeRI8xYc78=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJUkLIrRXssePEkFewHdJeSTbNtaJJdkqxQlv4NLx4U8eqf8ea/MW33oK0PBh7vzTAzL0w408Z1v5219Y3Nre3CTnF3b//gsHR03NZxqghtkZjHqhtiTTmTtGWY4bSbKIpFyGknHN/O/M4TVZrF8tFMEhoIPJQsYgQbK/ldXzOB7ivupXfRL5XdqjsHWiVeTsqQo9kvffmDmKSCSkM41rrnuYkJMqwMI5xOi36qaYLJGA9pz1KJBdVBNr95is6tMkBRrGxJg+bq74kMC60nIrSdApuRXvZm4n9eLzVRPciYTFJDJVksilKOTIxmAaABU5QYPrEEE8XsrYiMsMLE2JiKNgRv+eVV0r6qetfV2kOt3KjncRTgFM6gAh7cQAPuoAktIJDAM7zCm5M6L86787FoXXPymRP4A+fzB9cqkDo=</latexit>

X ⇠ N(0, 1)

                         => Najděte symetrický interval, v němž budou hodnoty náhodné 

                              veličiny Y s danou  pravděpodobností p.

<latexit sha1_base64="g78Jy1xj42Q0N8ODxnG2NWIR0m8=">AAAB/3icbZDLSgMxFIYz9VbrbVRw4yZYhApSZkrRLgtuXEkFe5HOWDJppg1NMkOSEcrYha/ixoUibn0Nd76NaZ2Ftv4Q+PjPOZyTP4gZVdpxvqzc0vLK6lp+vbCxubW9Y+/utVSUSEyaOGKR7ARIEUYFaWqqGenEkiAeMNIORhfTevueSEUjcaPHMfE5GggaUoy0sXr2wa2nKIdXJY8np9DwgKO7yknPLjplZya4CG4GRZCp0bM/vX6EE06Exgwp1XWdWPspkppiRiYFL1EkRniEBqRrUCBOlJ/O7p/AY+P0YRhJ84SGM/f3RIq4UmMemE6O9FDN16bmf7VuosOan1IRJ5oI/LMoTBjUEZyGAftUEqzZ2ADCkppbIR4iibA2kRVMCO78lxehVSm7Z+XqdbVYr2Vx5MEhOAIl4IJzUAeXoAGaAIMH8ARewKv1aD1bb9b7T2vOymb2wR9ZH98DbZTK</latexit>

Y ⇠ N(µ,�2)
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náhodné veličiny X s danou  pravděpodobností p.

Potom hledaný interval je   ⟨ -up; up ⟩. 

Označme                                , potom  ze symetrie                               
máme                               (tzv. p-kritická hodnota) 

<latexit sha1_base64="HXL5i1y4rsI6oNUaEnX/k6OTEqI=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6qI1KUW7EQpuXFawD2hjmEwn7dDJJMxMhBLixl9x40IRt/6FO//GaZuFth64cDjnXu69x4sYlcqyvo3cyura+kZ+s7C1vbO7Z+4ftGUYC0xaOGSh6HpIEkY5aSmqGOlGgqDAY6Tjja+nfueBCElDfqcmEXECNOTUpxgpLbnmUb85ovdJ2U5Ldjk6r57BKxi7SZS6ZtGqWDPAZWJnpAgyNF3zqz8IcRwQrjBDUvZsK1JOgoSimJG00I8liRAeoyHpacpRQKSTzD5I4alWBtAPhS6u4Ez9PZGgQMpJ4OnOAKmRXPSm4n9eL1Z+3Ukoj2JFOJ4v8mMGVQinccABFQQrNtEEYUH1rRCPkEBY6dAKOgR78eVl0q5W7ItK7bZWbNSzOPLgGJyAErDBJWiAG9AELYDBI3gGr+DNeDJejHfjY96aM7KZQ/AHxucPja6VBA==</latexit>

��1(1� p/2) = up
<latexit sha1_base64="cDIRL6mMDFWXlLTdxmlSK0A0PMY=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6qI1KUW7EQpuXFawD2hjmEwn7dDJJMxMhBLixl9x40IRt/6FO//GaZuFth64cDjnXu69x4sYlcqyvo3cyura+kZ+s7C1vbO7Z+4ftGUYC0xaOGSh6HpIEkY5aSmqGOlGgqDAY6Tjja+nfueBCElDfqcmEXECNOTUpxgpLbnmUb85ovdJ2U5L0Xn1DF7BMozdJEpds2hVrBngMrEzUgQZmq751R+EOA4IV5ghKXu2FSknQUJRzEha6MeSRAiP0ZD0NOUoINJJZh+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vFyu/7iSUR7EiHM8X+TGDKoTTOOCACoIVm2iCsKD6VohHSCCsdGgFHYK9+PIyaVcr9kWldlsrNupZHHlwDE5ACdjgEjTADWiCFsDgETyDV/BmPBkvxrvxMW/NGdnMIfgD4/MHc+2U8w==</latexit>

��1(p/2) = �up

<latexit sha1_base64="KqzHkEwpi+nKyZkavFeRI8xYc78=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJUkLIrRXssePEkFewHdJeSTbNtaJJdkqxQlv4NLx4U8eqf8ea/MW33oK0PBh7vzTAzL0w408Z1v5219Y3Nre3CTnF3b//gsHR03NZxqghtkZjHqhtiTTmTtGWY4bSbKIpFyGknHN/O/M4TVZrF8tFMEhoIPJQsYgQbK/ldXzOB7ivupXfRL5XdqjsHWiVeTsqQo9kvffmDmKSCSkM41rrnuYkJMqwMI5xOi36qaYLJGA9pz1KJBdVBNr95is6tMkBRrGxJg+bq74kMC60nIrSdApuRXvZm4n9eLzVRPciYTFJDJVksilKOTIxmAaABU5QYPrEEE8XsrYiMsMLE2JiKNgRv+eVV0r6qetfV2kOt3KjncRTgFM6gAh7cQAPuoAktIJDAM7zCm5M6L86787FoXXPymRP4A+fzB9cqkDo=</latexit>

X ⇠ N(0, 1)

                         => Najděte symetrický interval, v němž budou hodnoty náhodné 

                              veličiny Y s danou  pravděpodobností p.

<latexit sha1_base64="g78Jy1xj42Q0N8ODxnG2NWIR0m8=">AAAB/3icbZDLSgMxFIYz9VbrbVRw4yZYhApSZkrRLgtuXEkFe5HOWDJppg1NMkOSEcrYha/ixoUibn0Nd76NaZ2Ftv4Q+PjPOZyTP4gZVdpxvqzc0vLK6lp+vbCxubW9Y+/utVSUSEyaOGKR7ARIEUYFaWqqGenEkiAeMNIORhfTevueSEUjcaPHMfE5GggaUoy0sXr2wa2nKIdXJY8np9DwgKO7yknPLjplZya4CG4GRZCp0bM/vX6EE06Exgwp1XWdWPspkppiRiYFL1EkRniEBqRrUCBOlJ/O7p/AY+P0YRhJ84SGM/f3RIq4UmMemE6O9FDN16bmf7VuosOan1IRJ5oI/LMoTBjUEZyGAftUEqzZ2ADCkppbIR4iibA2kRVMCO78lxehVSm7Z+XqdbVYr2Vx5MEhOAIl4IJzUAeXoAGaAIMH8ARewKv1aD1bb9b7T2vOymb2wR9ZH98DbZTK</latexit>

Y ⇠ N(µ,�2)

    -4.0                   -2.0                   0.0                    2.0                    4.0

p/2

p/2

1 – p

<latexit sha1_base64="GpV7VD35EsjJ8sNiP23ASW6vmLk=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9WBNStEeC148VrAf0May2W7apZtN2N0INfSXePGgiFd/ijf/jds2B60+GHi8N8PMPD/mTGnH+bJya+sbm1v57cLO7t5+0T44bKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zP/c4DlYpF4k5PY+qFeCRYwAjWRhrYxX5zzO7Tc3dWji+qZ2hgl5yKswD6S9yMlCBDc2B/9ocRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli8Nn6NQoQxRE0pTQaKH+nEhxqNQ09E1niPVYrXpz8T+vl+ig7qVMxImmgiwXBQlHOkLzFNCQSUo0nxqCiWTmVkTGWGKiTVYFE4K7+vJf0q5W3MtK7bZWatSzOPJwDCdQBheuoAE30IQWEEjgCV7g1Xq0nq03633ZmrOymSP4BevjG4/EkbM=</latexit>

��1(p/2)
<latexit sha1_base64="X0xjQZhc1JRMYo3E53j/ik/M1EU=">AAAB+nicbVBNT8JAEJ3iF+JX0aOXjcQED2BLiHIk8eIRE/lIoJLtssDG7bbZ3WpI5ad48aAxXv0l3vw3LtCDgi+Z5OW9mczM8yPOlHacbyuztr6xuZXdzu3s7u0f2PnDlgpjSWiThDyUHR8rypmgTc00p51IUhz4nLb9+6uZ336gUrFQ3OpJRL0AjwQbMoK1kfp2vtcYs7uk5E6Lbik6r5yhvl1wys4caJW4KSlAikbf/uoNQhIHVGjCsVJd14m0l2CpGeF0muvFikaY3OMR7RoqcECVl8xPn6JTowzQMJSmhEZz9fdEggOlJoFvOgOsx2rZm4n/ed1YD2tewkQUayrIYtEw5kiHaJYDGjBJieYTQzCRzNyKyBhLTLRJK2dCcJdfXiWtStm9KFdvqoV6LY0jC8dwAkVw4RLqcA0NaAKBR3iGV3iznqwX6936WLRmrHTmCP7A+vwBcUSSJQ==</latexit>

��1(1� p/2)F -1(p/2)          F-1(1-p/2)
𝜇-4𝜎          𝜇-2𝜎            𝜇              𝜇+2𝜎          𝜇+4𝜎

Označme nyní                               , potom ze  symetrie plyne                               
a dále                                                                                                 .

<latexit sha1_base64="Sl4qqA1HefDrx6W7b5yGLJnIFhU=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQF61JKdqNUBDEZQX7gDaGyXTSDp1MwsxECKH+ihsXirj1Q9z5N07bLLT1wIXDOfdy7z1exKhUlvVt5NbWNza38tuFnd29/QPz8Kgjw1hg0sYhC0XPQ5IwyklbUcVILxIEBR4jXW9yPfO7j0RIGvJ7lUTECdCIU59ipLTkmsWbh7RiT8t2JTqvncErKNzINUtW1ZoDrhI7IyWQoeWaX4NhiOOAcIUZkrJvW5FyUiQUxYxMC4NYkgjhCRqRvqYcBUQ66fz4KTzVyhD6odDFFZyrvydSFEiZBJ7uDJAay2VvJv7n9WPlN5yU8ihWhOPFIj9mUIVwlgQcUkGwYokmCAuqb4V4jATCSudV0CHYyy+vkk6tal9U63f1UrORxZEHx+AElIENLkET3IIWaAMMEvAMXsGb8WS8GO/Gx6I1Z2QzRfAHxucPWmmSoA==</latexit>

F�1(1� p/2) = rp
<latexit sha1_base64="xYZzbZTPgriNUxTVYGtEAItjtIs=">AAACAXicbVDLSgMxFM3UV62vUTeCm2AR6qJ1phTtRigI4rKCfUA7Dpk0bUOTmZBkhDLUjb/ixoUibv0Ld/6NaTsLrR64cDjnXu69JxCMKu04X1ZmaXlldS27ntvY3NresXf3miqKJSYNHLFItgOkCKMhaWiqGWkLSRAPGGkFo8up37onUtEovNVjQTyOBiHtU4y0kXz74OouKbqTgjgtn8ALWO7yGBah9IVv552SMwP8S9yU5EGKum9/dnsRjjkJNWZIqY7rCO0lSGqKGZnkurEiAuERGpCOoSHiRHnJ7IMJPDZKD/YjaSrUcKb+nEgQV2rMA9PJkR6qRW8q/ud1Yt2vegkNRaxJiOeL+jGDOoLTOGCPSoI1GxuCsKTmVoiHSCKsTWg5E4K7+PJf0iyX3LNS5aaSr1XTOLLgEByBAnDBOaiBa1AHDYDBA3gCL+DVerSerTfrfd6asdKZffAL1sc3dgaUUQ==</latexit>

F�1(p/2) = 2µ� rp
<latexit sha1_base64="C9jqbhjOQMRhLW1u65IqXAeCl/A="></latexit>

P (Y  rp) = P (�X + µ  rp) = P
⇣
X  rp � µ

�

⌘
= 1� p/2

Tedy                                                      .
<latexit sha1_base64="7XIGdsJOhdNbuasN/0G9Sow47YU="></latexit>rp � µ

�
= up ) rp = �up + µ Potom hledaný interval je  ⟨ 𝜇 – 𝜎up ; 𝜇 + 𝜎up ⟩ .          



8) Modely odvozené z normálního rozdělení

• Model součtu normálně rozdělených náhodných veličin

• Model podílu normálně rozdělené náhodné veličiny a veličiny s rozdělením 
chí-kvadrát

<latexit sha1_base64="mrCwSZX5JfGJKq374VQw4RLWaOQ=">AAACHnicbVDLSgMxFM3UV62vUZdugkVoQcpMqdplwY0rqWLbgc60ZNJMG5p5kGSUMvRL3PgrblwoIrjSvzGdzkJbTwicnHsuN/e4EaNCGsa3lltZXVvfyG8WtrZ3dvf0/YO2CGOOSQuHLOSWiwRhNCAtSSUjVsQJ8l1GOu74clbv3BMuaBjcyUlEHB8NA+pRjKSS+vqZZQvqQxtel4xTs6yIOrd0OJKI8/AhfVu9Kpy78Ij2qiWz3NeLRsVIAZeJmZEiyNDs65/2IMSxTwKJGRKiaxqRdBLEJcWMTAt2LEiE8BgNSVfRAPlEOEm63hSeKGUAvZCrG0iYqr87EuQLMfFd5fSRHInF2kz8r9aNpVd3EhpEsSQBng/yYgZlCGdZwQHlBEs2UQRhTtVfIR4hjrBUiRZUCObiysukXa2Y55XaTa3YqGdx5MEROAYlYIIL0ABXoAlaAINH8AxewZv2pL1o79rH3JrTsp5D8Afa1w/wJJ6l</latexit>

X ⇠ N(0, 1) ) X2 ⇠ �2(1)

+ nezávislost
<latexit sha1_base64="OZRlhSJ6cOu9SjYY6qP4rxkBWK4=">AAACDnicbVDNSsNAGNzUv1r/oh69LJZChVCSUrQXoeDFk1SwtdCEsNlu2qW7SdjdCCX0Cbz4Kl48KOLVszffxm2bg7YOLAwz3/DtN0HCqFS2/W0U1tY3NreK26Wd3b39A/PwqCvjVGDSwTGLRS9AkjAakY6iipFeIgjiASP3wfhq5t8/ECFpHN2pSUI8joYRDSlGSku+Wen5FLqScujCm6ptOWeauJBeOlbdcgexkhYcQ98s2zV7DrhKnJyUQY62b37pLE45iRRmSMq+YyfKy5BQFDMyLbmpJAnCYzQkfU0jxIn0svk5U1jRygCGsdAvUnCu/k5kiEs54YGe5EiN5LI3E//z+qkKm15GoyRVJMKLRWHKoIrhrBs4oIJgxSaaICyo/ivEIyQQVrrBki7BWT55lXTrNee81rhtlFvNvI4iOAGnoAoccAFa4Bq0QQdg8AiewSt4M56MF+Pd+FiMFow8cwz+wPj8Ad7hmC8=</latexit>

Xi ⇠ N(0, 1) i = 1, 2, . . . , k
<latexit sha1_base64="GSmAC0/D+kQAfweNwGEwDk5BQNI="></latexit>

) S2
k =

kX

i=1

X2
i ⇠ �2(k)

<latexit sha1_base64="vDH2y7s+3/Oki59iLfWwrUFZhiY=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpSkFO1GKIjgsqJ9QBvDZDpph0wmYWYilNClG3/FjQtF3PoJ7vwbp20ErZ7LhcM59zJzjxczKpVlfRq5hcWl5ZX8amFtfWNzy9zeackoEZg0ccQi0fGQJIxy0lRUMdKJBUGhx0jbC84nfvuOCEkjfqNGMXFCNODUpxgpLbnm/kXp2g1uK0dnwTHsTauFxLdWCVyzaJWtKeBfYmekCDI0XPOj149wEhKuMENSdm0rVk6KhKKYkXGhl0gSIxygAelqylFIpJNODxnDQ630oR8J3VzBqfpzI0WhlKPQ05MhUkM5703E/7xuovyak1IeJ4pwPHvITxhUEZykAvtUEKzYSBOEBdV/hXiIBMJKZ1fQIdjzJ/8lrUrZPilXr6rFei2LIw/2wAEoARucgjq4BA3QBBjcg0fwDF6MB+PJeDXeZqM5I9vZBb9gvH8BpiSWjA==</latexit>

E(S2
k) = k, V ar(S2

k) = 2k

Pearsonovo (      ) rozdělení s k stupni volnosti
<latexit sha1_base64="Zj3G0zAGy4JwJ9zENBtWqgYW7oA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9ktRXssePFYwX5Au5Zsmm1js8mSZIWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wvcn87hNVmklxb2Yx9SM8FixkBBsrdQZkwh5qw3LFrboLoHXi5aQCOVrD8tdgJEkSUWEIx1r3PTc2foqVYYTTeWmQaBpjMsVj2rdU4IhqP11cO0cXVhmhUCpbwqCF+nsixZHWsyiwnRE2E73qZeJ/Xj8xYcNPmYgTQwVZLgoTjoxE2etoxBQlhs8swUQxeysiE6wwMTagkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGwg8wjO8wpsjnRfn3flYthacfOYU/sD5/AEnSY7V</latexit>

�2

Jsou-li U a V stoch. nezávislé n.v.:

<latexit sha1_base64="3VtveeiYKnkZhUZgOUrHuNl0As4="></latexit>

) T =
Uq
V
n

⇠ t(n)

<latexit sha1_base64="f/nw2Qj35pcs++HNTTQVupkE8QI=">AAACEXicbZDNSsNAFIUn9a/Wv6hLN4NFSKGUpBTtsuDGlVQwbaGJZTKdtkMnkzAzEUroK7jxVdy4UMStO3e+jdM2grYeGPg4917u3BPEjEpl219Gbm19Y3Mrv13Y2d3bPzAPj1oySgQmLo5YJDoBkoRRTlxFFSOdWBAUBoy0g/HlrN6+J0LSiN+qSUz8EA05HVCMlLZ6puVCT9IQevDasstOqazJg60f08Mjele1eKncM4t2xZ4LroKTQRFkavbMT68f4SQkXGGGpOw6dqz8FAlFMSPTgpdIEiM8RkPS1chRSKSfzi+awjPt9OEgEvpxBefu74kUhVJOwkB3hkiN5HJtZv5X6yZqUPdTyuNEEY4XiwYJgyqCs3hgnwqCFZtoQFhQ/VeIR0ggrHSIBR2Cs3zyKrSqFee8UrupFRv1LI48OAGnwAIOuAANcAWawAUYPIAn8AJejUfj2Xgz3hetOSObOQZ/ZHx8A6oEmSI=</latexit>

U ⇠ N(0, 1), V ⇠ �2(n),

Studentovo t-rozdělení o n stupních volnosti



8) Modely odvozené z normálního rozdělení

• Model podílu dvou chí-kvadrát rozdělených veličin

• Model logaritmicko-normálního rozdělení

Logaritmicko-normální rozdělení  LN(𝜇,𝜎2)

Fischerovo-Snedecorovo rozdělení

s m a n stupni volnosti. 

<latexit sha1_base64="U7Kj0c5iv0mjgw5Okj4isOGTPf0="></latexit>

Rm,n =
1
m

Pm
i=1 X

2
i

1
n

Pn
j=1 Y

2
j

=
nS2

m

mS2
n

⇠ F (m,n)

<latexit sha1_base64="GY6FY0fPxAe/IUwsxswDt1wryqE=">AAACE3icbVDLSgMxFM3UV62vUZdugkWoUoYZKdplwY0rqWAf0pYhk6ZtbOZBckcsQ//Bjb/ixoUibt24829M21lo6wm5HM65l+QeLxJcgW1/G5ml5ZXVtex6bmNza3vH3N2rqzCWlNVoKELZ9IhiggesBhwEa0aSEd8TrOENLyZ+455JxcPgBkYR6/ikH/AepwS05JonTZcX8a17h3FbcV9XfFWwi86xJvoAe4CEW9zqWmPXzNuWPQVeJE5K8ihF1TW/2t2Qxj4LgAqiVMuxI+gkRAKngo1z7VixiNAh6bOWpgHxmeok053G+EgrXdwLpb4B4Kn6eyIhvlIj39OdPoGBmvcm4n9eK4ZeuZPwIIqBBXT2UC8WGEI8CQh3uWQUxEgTQiXXf8V0QCShoGPM6RCc+ZUXSf3Ucs6s0nUpXymncWTRATpEBeSgc1RBl6iKaoiiR/SMXtGb8WS8GO/Gx6w1Y6Qz++gPjM8fMWqamg==</latexit>

Xi, Yj ⇠ N(0, 1) i.i.d.

<latexit sha1_base64="qArqSmNeULY2g21U5LyIVwrE5Ds=">AAACEHicbVDLSgMxFM3UV62vUZdugkVsoZSZUrQboeDGlVSwLzpjyaSZNjSZGZKMWEo/wY2/4saFIm5duvNvTNtZaOuBCyfn3EvuPV7EqFSW9W2kVlbX1jfSm5mt7Z3dPXP/oCHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb3g59Zv3REgaBrdqFBGXo35AfYqR0lLXPG1DR1IOHXidc3hc0I8+R3elfEFLDmxdOOQhyrXzXTNrFa0Z4DKxE5IFCWpd88vphTjmJFCYISk7thUpd4yEopiRScaJJYkQHqI+6WgaIE6kO54dNIEnWulBPxS6AgVn6u+JMeJSjrinOzlSA7noTcX/vE6s/Io7pkEUKxLg+Ud+zKAK4TQd2KOCYMVGmiAsqN4V4gESCCudYUaHYC+evEwapaJ9VizflLPVShJHGhyBY5ADNjgHVXAFaqAOMHgEz+AVvBlPxovxbnzMW1NGMnMI/sD4/AEknJoc</latexit>

Y ⇠ N(µ,�2), X = exp(Y )
<latexit sha1_base64="NpD4M3cUOoGYPtfPxbx3/TJvBN4="></latexit>

f(x) =
1

x�
p
2⇡

e�
(ln x�µ)2

2�2 , x > 0

<latexit sha1_base64="YI29BHftUbpxLwjdUHOCEAXZ5uE="></latexit>

E(X) = eµ+�2/2, V ar(X) =
⇣
e�

2

� 1
⌘
e2µ+�2


