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XI. Statistické charakteristiky a odhady

https://sms.nipax.cz/pas
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Bodové odhady

Pravděpodobnostní 
charakteristiky

Výběrové 
charakteristiky

Střední hodnota Výběrový průměr 

Momenty 

   

Výběrové momenty 

Rozptyl Výběrový rozptyl 

Kvantily Výběrové kvantily 

mk(X) =
nX

i=1

(xi � X̄)k

<latexit sha1_base64="Gm/li+V6Hi5BXjKE75qOkSS50h0=">AAACC3icbVDLSsNAFJ34rPVVdekmtAjtwpJo8QEWCm5cVrBtoGnDZDpph85MwsxELCF7N/6KGxeKuPUH3Pk3pmkQtR64cDjnXu69xw0okcowPrWFxaXlldXcWn59Y3Nru7Cz25Z+KBBuIZ/6wnKhxJRw3FJEUWwFAkPmUtxxx5dTv3OLhSQ+v1GTAPcYHHLiEQRVIjmFInPGZatSt2XInIjUzbjPy3cOObRdKCIrrvTHTqFkVI0U+jwxM1ICGZpO4cMe+ChkmCtEoZRd0whUL4JCEURxnLdDiQOIxnCIuwnlkGHZi9JfYv0gUQa654ukuNJT9edEBJmUE+YmnQyqkfzrTcX/vG6ovLNeRHgQKszRbJEXUl35+jQYfUAERopOEgKRIMmtOhpBAZFK4sunIZxPcfL98jxpH1XN42rtulZqXGRx5MA+KIIyMMEpaIAr0AQtgMA9eATP4EV70J60V+1t1rqgZTN74Be09y/GuZph</latexit>

µk(X) = E(X � E(X))k
<latexit sha1_base64="eA3N+mieICZy/p0Anp3fSQ+a8Yk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5CRahXVgSLT5AoSCCywq2DbQxTKbTdshMEmYmQg3FX3HjQhG3/oc7/8ZJGsTXgQuHc+7l3nu8iBIhTfNDK8zMzs0vFBdLS8srq2v6+kZbhDFHuIVCGnLbgwJTEuCWJJJiO+IYMo/ijuefp37nFnNBwuBajiPsMDgMyIAgKJXk6ls9Frt+xa6eXVTsPVXV6o3v6mWzZmYw/hIrJ2WQo+nq771+iGKGA4koFKJrmZF0EsglQRRPSr1Y4AgiHw5xV9EAMiycJLt+YuwqpW8MQq4qkEamfp9IIBNizDzVyaAcid9eKv7ndWM5OHYSEkSxxAGaLhrE1JChkUZh9AnHSNKxIhBxom410AhyiKQKrJSFcJLi8Ovlv6S9X7MOavWrerlxmsdRBNtgB1SABY5AA1yCJmgBBO7AA3gCz9q99qi9aK/T1oKWz2yCH9DePgFwnJNl</latexit>

E(X) =

Z 1

�1
xf(x)dx

<latexit sha1_base64="7Cxt3nZ2lmr09DxMNMfOwwt0zyk=">AAACDnicbZDLSgMxFIYzXmu9VV26CZZCu7BMtXgBhYIILivYC7S1ZNJMG5rJDMkZaRn6BG58FTcuFHHr2p1vY9oOotYfQj7+cw7J+Z1AcA22/WnNzS8sLi0nVpKra+sbm6mt7ar2Q0VZhfrCV3WHaCa4ZBXgIFg9UIx4jmA1p38xrtfumNLclzcwDFjLI13JXU4JGKudylxm6zl8jptcQjvaN5cLw9FtFMPAzQ5ynUE7lbbz9kR4FgoxpFGscjv10ez4NPSYBCqI1o2CHUArIgo4FWyUbIaaBYT2SZc1DEriMd2KJuuMcMY4Hez6yhwJeOL+nIiIp/XQc0ynR6Cn/9bG5n+1RgjuSSviMgiBSTp9yA0FBh+Ps8EdrhgFMTRAqOLmr5j2iCIUTILJSQinYx19rzwL1YN84TBfvC6mS2dxHAm0i/ZQFhXQMSqhK1RGFUTRPXpEz+jFerCerFfrbdo6Z8UzO+iXrPcvRnqbyg==</latexit>

X̄ =
1

n

nX

i=1

xi

<latexit sha1_base64="iRSAFSKTCJcZWiDmsO1EPEk7XLY=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRafICFghuXFewDmhgm00k7dDIJMxOxhHyBG3/FjQtF3Lp25984TYuo9cCFwzn3cu89fsyoVJb1aRQWFpeWV4qrpbX1jc0tc3unLaNEYNLCEYtE10eSMMpJS1HFSDcWBIU+Ix1/dDHxO7dESBrxazWOiRuiAacBxUhpyTMrjo9E2s1gHUInEAhDm0NHJqGX0rqd3aQ8u/OoZ5atqpUDzhN7RspghqZnfjj9CCch4QozJGXPtmLlpkgoihnJSk4iSYzwCA1IT1OOQiLdNH8ngxWt9GEQCV1cwVz9OZGiUMpx6OvOEKmh/OtNxP+8XqKCUzelPE4U4Xi6KEgYVBGcZAP7VBCs2FgThAXVt0I8RDoUpRMs5SGcTXD8/fI8aR9W7aNq7apWbpzP4iiCPbAPDoANTkADXIImaAEM7sEjeAYvxoPxZLwab9PWgjGb2QW/YLx/AeScm4c=</latexit>

var(X) = E(X � E(X))2
<latexit sha1_base64="Beqf8v+B/hibMQCE9ZMSWhEQoVI=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEdmFJavEBCgURXFawbaCNZTKdtEMnD2YmhRIK/oobF4q49Tvc+TdO0iBqPXDhcM693HuPEzIqpGF8armFxaXllfxqYW19Y3NL395piSDimDRxwAJuOUgQRn3SlFQyYoWcIM9hpO2MrhK/PSZc0MC/k5OQ2B4a+NSlGEkl9fS9MeIlqwwvIbwuWUeqyuX7ak8vGhUjBZwnZkaKIEOjp390+wGOPOJLzJAQHdMIpR0jLilmZFroRoKECI/QgHQU9ZFHhB2n50/hoVL60A24Kl/CVP05ESNPiInnqE4PyaH46yXif14nku6ZHVM/jCTx8WyRGzEoA5hkAfuUEyzZRBGEOVW3QjxEHGGpEiukIZwnOPl+eZ60qhXzuFK7rRXrF1kcebAPDkAJmOAU1MENaIAmwCAGj+AZvGgP2pP2qr3NWnNaNrMLfkF7/wKsYpLX</latexit>

s2 =
1

n� 1

nX

i=1

(xi � X̄)2

<latexit sha1_base64="QoYP2t2K7oUge/TisWoXIb363Wc="></latexit>

x̃100↵
<latexit sha1_base64="cuyBbdkN0vvGRKBbngtLYF3TWDM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyXR4gNcFNy4rGAf0IQwmUzaoZNJmJmIJQT8FTcuFHHrd7jzb5y0QdR64MLhnHu59x4/YVQqy/o0KguLS8sr1dXa2vrG5pa5vdOVcSow6eCYxaLvI0kY5aSjqGKknwiCIp+Rnj++KvzeHRGSxvxWTRLiRmjIaUgxUlryzD1HURaQ7D73MtuyHMSSEco9s241rCngPLFLUgcl2p754QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9PwcHmolgGEsdHEFp+rPiQxFUk4iX3dGSI3kX68Q//MGqQrP3YzyJFWE49miMGVQxbDIAgZUEKzYRBOEBdW3QjxCAmGlE6tNQ7gocPr98jzpHjfsk0bzpllvXZZxVME+OABHwAZnoAWuQRt0AAYZeATP4MV4MJ6MV+Nt1loxypld8AvG+xdTzZXX</latexit>

X([np]+1)
<latexit sha1_base64="N04r3P+/vuQjeLylBPgQ2bINPlw=">AAAB83icbVDLSsNAFL2pr1pfVZdugkWoCCXR4gNcFNy4rGAfkIYymU7aoZPJMDMRSuhvuHGhiFt/xp1/46QNotYDFw7n3Mu99wSCUaUd59MqLC2vrK4V10sbm1vbO+XdvbaKE4lJC8cslt0AKcIoJy1NNSNdIQmKAkY6wfgm8zsPRCoa83s9EcSP0JDTkGKkjdTr9tOqx4V/4h5P++WKU3NmsBeJm5MK5Gj2yx+9QYyTiHCNGVLKcx2h/RRJTTEj01IvUUQgPEZD4hnKUUSUn85untpHRhnYYSxNcW3P1J8TKYqUmkSB6YyQHqm/Xib+53mJDi/9lHKRaMLxfFGYMFvHdhaAPaCSYM0mhiAsqbnVxiMkEdYmptIshKsM598vL5L2ac09q9Xv6pXGdR5HEQ7gEKrgwgU04Baa0AIMAh7hGV6sxHqyXq23eWvBymf24Res9y/v4pEW</latexit>

Statistické charakteristiky: jsou spočteny na základě pozorování  x1, x2, …, xn   
výběru  X1, X2, …, Xn  =  bodové odhady pravděpodobnostních charakteristik
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Pravděpodobnostní 
charakteristiky

Výběrové 
charakteristiky

Střední hodnota Výběrový průměr 

Momenty 

   

Výběrové momenty 

Rozptyl Výběrový rozptyl 

Kvantily Výběrové kvantily 

mk(X) =
nX

i=1

(xi � X̄)k

<latexit sha1_base64="Gm/li+V6Hi5BXjKE75qOkSS50h0=">AAACC3icbVDLSsNAFJ34rPVVdekmtAjtwpJo8QEWCm5cVrBtoGnDZDpph85MwsxELCF7N/6KGxeKuPUH3Pk3pmkQtR64cDjnXu69xw0okcowPrWFxaXlldXcWn59Y3Nru7Cz25Z+KBBuIZ/6wnKhxJRw3FJEUWwFAkPmUtxxx5dTv3OLhSQ+v1GTAPcYHHLiEQRVIjmFInPGZatSt2XInIjUzbjPy3cOObRdKCIrrvTHTqFkVI0U+jwxM1ICGZpO4cMe+ChkmCtEoZRd0whUL4JCEURxnLdDiQOIxnCIuwnlkGHZi9JfYv0gUQa654ukuNJT9edEBJmUE+YmnQyqkfzrTcX/vG6ovLNeRHgQKszRbJEXUl35+jQYfUAERopOEgKRIMmtOhpBAZFK4sunIZxPcfL98jxpH1XN42rtulZqXGRx5MA+KIIyMMEpaIAr0AQtgMA9eATP4EV70J60V+1t1rqgZTN74Be09y/GuZph</latexit>

µk(X) = E(X � E(X))k
<latexit sha1_base64="eA3N+mieICZy/p0Anp3fSQ+a8Yk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5CRahXVgSLT5AoSCCywq2DbQxTKbTdshMEmYmQg3FX3HjQhG3/oc7/8ZJGsTXgQuHc+7l3nu8iBIhTfNDK8zMzs0vFBdLS8srq2v6+kZbhDFHuIVCGnLbgwJTEuCWJJJiO+IYMo/ijuefp37nFnNBwuBajiPsMDgMyIAgKJXk6ls9Frt+xa6eXVTsPVXV6o3v6mWzZmYw/hIrJ2WQo+nq771+iGKGA4koFKJrmZF0EsglQRRPSr1Y4AgiHw5xV9EAMiycJLt+YuwqpW8MQq4qkEamfp9IIBNizDzVyaAcid9eKv7ndWM5OHYSEkSxxAGaLhrE1JChkUZh9AnHSNKxIhBxom410AhyiKQKrJSFcJLi8Ovlv6S9X7MOavWrerlxmsdRBNtgB1SABY5AA1yCJmgBBO7AA3gCz9q99qi9aK/T1oKWz2yCH9DePgFwnJNl</latexit>

E(X) =

Z 1

�1
xf(x)dx

<latexit sha1_base64="7Cxt3nZ2lmr09DxMNMfOwwt0zyk=">AAACDnicbZDLSgMxFIYzXmu9VV26CZZCu7BMtXgBhYIILivYC7S1ZNJMG5rJDMkZaRn6BG58FTcuFHHr2p1vY9oOotYfQj7+cw7J+Z1AcA22/WnNzS8sLi0nVpKra+sbm6mt7ar2Q0VZhfrCV3WHaCa4ZBXgIFg9UIx4jmA1p38xrtfumNLclzcwDFjLI13JXU4JGKudylxm6zl8jptcQjvaN5cLw9FtFMPAzQ5ynUE7lbbz9kR4FgoxpFGscjv10ez4NPSYBCqI1o2CHUArIgo4FWyUbIaaBYT2SZc1DEriMd2KJuuMcMY4Hez6yhwJeOL+nIiIp/XQc0ynR6Cn/9bG5n+1RgjuSSviMgiBSTp9yA0FBh+Ps8EdrhgFMTRAqOLmr5j2iCIUTILJSQinYx19rzwL1YN84TBfvC6mS2dxHAm0i/ZQFhXQMSqhK1RGFUTRPXpEz+jFerCerFfrbdo6Z8UzO+iXrPcvRnqbyg==</latexit>

X̄ =
1

n

nX

i=1

xi

<latexit sha1_base64="iRSAFSKTCJcZWiDmsO1EPEk7XLY=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRafICFghuXFewDmhgm00k7dDIJMxOxhHyBG3/FjQtF3Lp25984TYuo9cCFwzn3cu89fsyoVJb1aRQWFpeWV4qrpbX1jc0tc3unLaNEYNLCEYtE10eSMMpJS1HFSDcWBIU+Ix1/dDHxO7dESBrxazWOiRuiAacBxUhpyTMrjo9E2s1gHUInEAhDm0NHJqGX0rqd3aQ8u/OoZ5atqpUDzhN7RspghqZnfjj9CCch4QozJGXPtmLlpkgoihnJSk4iSYzwCA1IT1OOQiLdNH8ngxWt9GEQCV1cwVz9OZGiUMpx6OvOEKmh/OtNxP+8XqKCUzelPE4U4Xi6KEgYVBGcZAP7VBCs2FgThAXVt0I8RDoUpRMs5SGcTXD8/fI8aR9W7aNq7apWbpzP4iiCPbAPDoANTkADXIImaAEM7sEjeAYvxoPxZLwab9PWgjGb2QW/YLx/AeScm4c=</latexit>

var(X) = E(X � E(X))2
<latexit sha1_base64="Beqf8v+B/hibMQCE9ZMSWhEQoVI=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEdmFJavEBCgURXFawbaCNZTKdtEMnD2YmhRIK/oobF4q49Tvc+TdO0iBqPXDhcM693HuPEzIqpGF8armFxaXllfxqYW19Y3NL395piSDimDRxwAJuOUgQRn3SlFQyYoWcIM9hpO2MrhK/PSZc0MC/k5OQ2B4a+NSlGEkl9fS9MeIlqwwvIbwuWUeqyuX7ak8vGhUjBZwnZkaKIEOjp390+wGOPOJLzJAQHdMIpR0jLilmZFroRoKECI/QgHQU9ZFHhB2n50/hoVL60A24Kl/CVP05ESNPiInnqE4PyaH46yXif14nku6ZHVM/jCTx8WyRGzEoA5hkAfuUEyzZRBGEOVW3QjxEHGGpEiukIZwnOPl+eZ60qhXzuFK7rRXrF1kcebAPDkAJmOAU1MENaIAmwCAGj+AZvGgP2pP2qr3NWnNaNrMLfkF7/wKsYpLX</latexit>

s2 =
1

n� 1

nX

i=1

(xi � X̄)2

<latexit sha1_base64="QoYP2t2K7oUge/TisWoXIb363Wc="></latexit>

x̃100↵
<latexit sha1_base64="cuyBbdkN0vvGRKBbngtLYF3TWDM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyXR4gNcFNy4rGAf0IQwmUzaoZNJmJmIJQT8FTcuFHHrd7jzb5y0QdR64MLhnHu59x4/YVQqy/o0KguLS8sr1dXa2vrG5pa5vdOVcSow6eCYxaLvI0kY5aSjqGKknwiCIp+Rnj++KvzeHRGSxvxWTRLiRmjIaUgxUlryzD1HURaQ7D73MtuyHMSSEco9s241rCngPLFLUgcl2p754QQxTiPCFWZIyoFtJcrNkFAUM5LXnFSSBOExGpKBphxFRLrZ9PwcHmolgGEsdHEFp+rPiQxFUk4iX3dGSI3kX68Q//MGqQrP3YzyJFWE49miMGVQxbDIAgZUEKzYRBOEBdW3QjxCAmGlE6tNQ7gocPr98jzpHjfsk0bzpllvXZZxVME+OABHwAZnoAWuQRt0AAYZeATP4MV4MJ6MV+Nt1loxypld8AvG+xdTzZXX</latexit>

X([np]+1)
<latexit sha1_base64="N04r3P+/vuQjeLylBPgQ2bINPlw=">AAAB83icbVDLSsNAFL2pr1pfVZdugkWoCCXR4gNcFNy4rGAfkIYymU7aoZPJMDMRSuhvuHGhiFt/xp1/46QNotYDFw7n3Mu99wSCUaUd59MqLC2vrK4V10sbm1vbO+XdvbaKE4lJC8cslt0AKcIoJy1NNSNdIQmKAkY6wfgm8zsPRCoa83s9EcSP0JDTkGKkjdTr9tOqx4V/4h5P++WKU3NmsBeJm5MK5Gj2yx+9QYyTiHCNGVLKcx2h/RRJTTEj01IvUUQgPEZD4hnKUUSUn85untpHRhnYYSxNcW3P1J8TKYqUmkSB6YyQHqm/Xib+53mJDi/9lHKRaMLxfFGYMFvHdhaAPaCSYM0mhiAsqbnVxiMkEdYmptIshKsM598vL5L2ac09q9Xv6pXGdR5HEQ7gEKrgwgU04Baa0AIMAh7hGV6sxHqyXq23eWvBymf24Res9y/v4pEW</latexit>

Statistické charakteristiky: jsou spočteny na základě pozorování  x1, x2, …, xn   
výběru  X1, X2, …, Xn  =  bodové odhady pravděpodobnostních charakteristik



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad střední hodnoty:     µ = Xn
_ 



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad střední hodnoty:     µ = Xn
_ 

E(X̄n) = E

 
1

n

nX

i=1

Xi

!
=

<latexit sha1_base64="MQygHNnKNAcE737WSfopFf39N8o="></latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad střední hodnoty:     µ = Xn
_ 

E(X̄n) = E

 
1

n

nX

i=1

Xi

!
=

<latexit sha1_base64="MQygHNnKNAcE737WSfopFf39N8o="></latexit>

1

n
E

 
nX

i=1

Xi

!
=

<latexit sha1_base64="mxSu6VQixOwaTG+wiXv7IdDVSqI=">AAACEnicbVDLSgNBEJyNrxhfUY9eBoOQXMKuRPRgICCCxwjmAdm4zE5mkyGzs8tMrxCWfIMXf8WLB0W8evLm3zh5HDSxoKGo6qa7y48F12Db31ZmZXVtfSO7mdva3tndy+8fNHWUKMoaNBKRavtEM8ElawAHwdqxYiT0BWv5w6uJ33pgSvNI3sEoZt2Q9CUPOCVgJC9fcgNFKHYkvnYFC6Do6iT0Ul51xvcStz3uKt4fQKma8/IFu2xPgZeJMycFNEfdy3+5vYgmIZNABdG649gxdFOigFPBxjk30SwmdEj6rGOoJCHT3XT60hifGKWHg0iZkoCn6u+JlIRaj0LfdIYEBnrRm4j/eZ0EgotuymWcAJN0tihIBIYIT/LBPa4YBTEyhFDFza2YDojJCEyKkxCcxZeXSfO07FTKZ7eVQu1yHkcWHaFjVEQOOkc1dIPqqIEoekTP6BW9WU/Wi/VufcxaM9Z85hD9gfX5A/5MnGc=</latexit>
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- rozptyl konverguje k 0 pro n→∞
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µ = µ

<latexit sha1_base64="+q4NvOtI5VpXnWxfy1SF7qcJOSE=">AAACJHicbVDLSgMxFM34rPVVdekmWIS6KTNSUdBCQQSXFewDOuOQSTNtaJIZkoxQhn6MG3/FjQsfuHDjt5hpu9C2By4czrmXe+8JYkaVtu1va2l5ZXVtPbeR39za3tkt7O03VZRITBo4YpFsB0gRRgVpaKoZaceSIB4w0goG15nfeiRS0Ujc62FMPI56goYUI20kv3DphhJh6AjoqoT7Ka06owcBb0ptn55UF5suT6qm8n6haJftMeA8caakCKao+4UPtxvhhBOhMUNKdRw71l6KpKaYkVHeTRSJER6gHukYKhAnykvHT47gsVG6MIykKaHhWP07kSKu1JAHppMj3VezXiYu8jqJDi+8lIo40UTgyaIwYVBHMEsMdqkkWLOhIQhLam6FuI9MMNrkmoXgzL48T5qnZadSPrurFGtX0zhy4BAcgRJwwDmogVtQBw2AwRN4AW/g3Xq2Xq1P62vSumRNZw7AP1g/v6RnovU=</latexit>

- je nevychýlený (nestranný, unbiased)

Var(X̄n) = E(X̄n � µ)2 =

<latexit sha1_base64="O/oBk7QSkoLjtU3ly+PdGGfL9z0=">AAACEnicbZDLSgMxFIYz9VbrrerSTbAI7cIyUyq6sFAQwWUFe4FOLZk0bUMzmSE5I5ahz+DGV3HjQhG3rtz5NqYXRFt/CHz85xxOzu+Fgmuw7S8rsbS8srqWXE9tbG5t76R392o6iBRlVRqIQDU8opngklWBg2CNUDHie4LVvcHFuF6/Y0rzQN7AMGQtn/Qk73JKwFjtdM4Fdg9xjahR1vWIwo22zJUufxgfY9ePcreFUjudsfP2RHgRnBlk0EyVdvrT7QQ08pkEKojWTccOoRUTBZwKNkq5kWYhoQPSY02DkvhMt+LJSSN8ZJwO7gbKPAl44v6eiImv9dD3TKdPoK/na2Pzv1ozgu5ZK+YyjIBJOl3UjQSGAI/zwR2uGAUxNECo4uavmPaJIhRMiikTgjN/8iLUCnmnmD+5LmbK57M4kugAHaIsctApKqMrVEFVRNEDekIv6NV6tJ6tN+t92pqwZjP76I+sj28hm5vR</latexit>

E
⇣Pn

i=1 Xi � nµ

n

⌘2
=

<latexit sha1_base64="G1WnituHrudmByzOuX3PkQdK2mQ=">AAACGHicbVBPS8MwHE3n//mv6tFLcAjz4GxF0YODoQgeFZwbrF1Js3QLJmlJUmGUfgwvfhUvHhTx6s1vYzp30M0Hgcd778cvvxcmjCrtOF9WaWZ2bn5hcam8vLK6tm5vbN6pOJWYNHHMYtkOkSKMCtLUVDPSTiRBPGSkFd5fFH7rgUhFY3GrhwnxOeoLGlGMtJEC++DSO6f9qhdJhDNPpTzIaN3NuwK2Awr3ofB4mmciL1J73cN6YFecmjMCnCbumFTAGNeB/en1YpxyIjRmSKmO6yTaz5DUFDOSl71UkQThe9QnHUMF4kT52eiwHO4apQejWJonNBypvycyxJUa8tAkOdIDNekV4n9eJ9XRqZ9RkaSaCPyzKEoZ1DEsWoI9KgnWbGgIwpKav0I8QKYjbbosmxLcyZOnyd1hzT2qHd8cVRpn4zoWwTbYAVXgghPQAFfgGjQBBo/gGbyCN+vJerHerY+faMkaz2yBP7A+vwED1p8c</latexit>

1

n2
E
⇣ nX

i=1

(Xi � µ)
⌘2

=

<latexit sha1_base64="wKzlBosWRB7D3oA5Q0JfDqfqK/Q="></latexit>

1

n2

⇣ nX

i=1

E(Xi � µ)2 + 2
n�1X

i=1

nX

j=i+1

E(Xi � µ)(Xj � µ)
⌘
=

<latexit sha1_base64="378P9XPv+ocq3qxakWOcGAIoZtQ="></latexit>

Pn
i=1 Var(Xi)

n2

<latexit sha1_base64="G3IXnSqDorrHUSm9tJHbwsOOXl8=">AAACEXicbVBNS8NAEN3U7/oV9ehlsQj1UpJS0YNCwYtHBVsLTRo2201d3GzC7kQsIX/Bi3/FiwdFvHrz5r9xW3Pw68HA470ZZuaFqeAaHOfDqszMzs0vLC5Vl1dW19btjc2uTjJFWYcmIlG9kGgmuGQd4CBYL1WMxKFgl+H1ycS/vGFK80RewDhlfkxGkkecEjBSYNe9SBGaezqLg5wfu8VAYg/YLeRdoop6L+B7RS4HzSKwa07DmQL/JW5JaqjEWWC/e8OEZjGTQAXRuu86Kfg5UcCpYEXVyzRLCb0mI9Y3VJKYaT+fflTgXaMMcZQoUxLwVP0+kZNY63Ecms6YwJX+7U3E/7x+BtGhn3OZZsAk/VoUZQJDgifx4CFXjIIYG0Ko4uZWTK+IiQhMiFUTgvv75b+k22y4rcb+eavWPirjWETbaAfVkYsOUBudojPUQRTdoQf0hJ6te+vRerFev1orVjmzhX7AevsE1kGdoQ==</latexit>

=
�2

n

<latexit sha1_base64="t+qhgREbk1ULT9+FsO+pu0kskAA=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiSloguFghuXFewDmlgm00k7dGYSZiZCCPFX3LhQxK0f4s6/cdpmoa0HLhzOuZd77wliRpV2nG+rtLa+sblV3q7s7O7tH9iHR10VJRKTDo5YJPsBUoRRQTqaakb6sSSIB4z0gunNzO89EqloJO51GhOfo7GgIcVIG2loV6+9UCKceYqOOXpo5JnIh3bNqTtzwFXiFqQGCrSH9pc3inDCidCYIaUGrhNrP0NSU8xIXvESRWKEp2hMBoYKxInys/nxOTw1ygiGkTQlNJyrvycyxJVKeWA6OdITtezNxP+8QaLDSz+jIk40EXixKEwY1BGcJQFHVBKsWWoIwpKaWyGeIBOGNnlVTAju8surpNuou836+V2z1roq4iiDY3ACzoALLkAL3II26AAMUvAMXsGb9WS9WO/Wx6K1ZBUzVfAH1ucP+0KU+w==</latexit>

- rozptyl konverguje k 0 pro n→∞



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>

E

 
1

n
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(Xi � X̄n)
2

!

<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1
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nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>
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!

<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>

=
1

n
E
⇣ nX

i=1

(Xi � X̄n)
2
⌘
=

<latexit sha1_base64="wXOCIiCNUzdZk4Mtdtud4jexStY="></latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1
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(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>
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!

<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>
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⌘
=

<latexit sha1_base64="wXOCIiCNUzdZk4Mtdtud4jexStY="></latexit>
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X2
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⌘
=

<latexit sha1_base64="2jb5b1gyCq7jhU4kJjw+GG9jItc="></latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>
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(Xi � X̄n)
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!

<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>
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i )� µ2 ) E(X2
i ) = �2 + µ2

<latexit sha1_base64="lQ5gCfswb+e+HKscRzmGm677TP0="></latexit>
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2
⌘
=

<latexit sha1_base64="wXOCIiCNUzdZk4Mtdtud4jexStY="></latexit>
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X2
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�
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⌘
=

<latexit sha1_base64="2jb5b1gyCq7jhU4kJjw+GG9jItc="></latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>

E

 
1

n

nX

i=1

(Xi � X̄n)
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!

<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>
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<latexit sha1_base64="lQ5gCfswb+e+HKscRzmGm677TP0="></latexit>

1

n
�2 = E(X̄2

n)� µ2 ) E(X̄2
n) =

�2

n
+ µ2

<latexit sha1_base64="3L4yL0rJY4C6kMi8vsfcaOzzn8Y="></latexit>
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<latexit sha1_base64="wXOCIiCNUzdZk4Mtdtud4jexStY="></latexit>
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=

<latexit sha1_base64="2jb5b1gyCq7jhU4kJjw+GG9jItc="></latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>
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<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>
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<latexit sha1_base64="3L4yL0rJY4C6kMi8vsfcaOzzn8Y="></latexit>

n(�2 + µ2)� �2 � nµ2

n

<latexit sha1_base64="2qHgRqvNC/HjzeaYbxgwO3iM2bI=">AAACFHicbVDLSsNAFJ34rPUVdekmWIRKaUlKRRcuCm5cVrAPaNIymU7aoTOTMDMRSshHuPFX3LhQxK0Ld/6N0zaCth64cOace5l7jx9RIpVtfxkrq2vrG5u5rfz2zu7evnlw2JJhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH19P/fY9FpKE/E5NIuwxOOQkIAgqLfXNkhsIiBJedCUZMtirllwW96pn5Z93mc+ENOFp3yzYFXsGa5k4GSmADI2++ekOQhQzzBWiUMquY0fKS6BQBFGc5t1Y4giiMRzirqYcMiy9ZHZUap1qZWAFodDFlTVTf08kkEk5Yb7uZFCN5KI3Ff/zurEKLr2E8ChWmKP5R0FMLRVa04SsAREYKTrRBCJB9K4WGkGdktI55nUIzuLJy6RVrTi1yvltrVC/yuLIgWNwAorAARegDm5AAzQBAg/gCbyAV+PReDbejPd564qRzRyBPzA+vgGzr535</latexit>
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<latexit sha1_base64="2jb5b1gyCq7jhU4kJjw+GG9jItc="></latexit>

= �2(1� 1

n
)

<latexit sha1_base64="CDhcxAKxRHY6CzdulUCQAgYvXlc=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIdWFJSkUXCgU3LivYBzSxTKaTduhkEmYmQgkFf8WNC0Xc+h3u/Bunj4VWD1w4nHMv994TJJwp7ThfVm5peWV1Lb9e2Njc2t6xd/eaKk4loQ0S81i2A6woZ4I2NNOcthNJcRRw2gqG1xO/9UClYrG406OE+hHuCxYygrWRuvbBladYP8L3lZJ76oUSE+SKk65ddMrOFOgvceekCHPUu/an14tJGlGhCcdKdVwn0X6GpWaE03HBSxVNMBniPu0YKnBElZ9Nzx+jY6P0UBhLU0KjqfpzIsORUqMoMJ0R1gO16E3E/7xOqsMLP2MiSTUVZLYoTDnSMZpkgXpMUqL5yBBMJDO3IjLAJgNtEiuYENzFl/+SZqXsVstnt9Vi7XIeRx4O4QhK4MI51OAG6tAAAhk8wQu8Wo/Ws/Vmvc9ac9Z8Zh9+wfr4Bt41lB8=</latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>

E

 
1

n
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i=1

(Xi � X̄n)
2

!

<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>
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�
E(Xi)

�2
= E(X2

i )� µ2 ) E(X2
i ) = �2 + µ2

<latexit sha1_base64="lQ5gCfswb+e+HKscRzmGm677TP0="></latexit>
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�2 = E(X̄2

n)� µ2 ) E(X̄2
n) =
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n
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<latexit sha1_base64="3L4yL0rJY4C6kMi8vsfcaOzzn8Y="></latexit>

n(�2 + µ2)� �2 � nµ2

n

<latexit sha1_base64="2qHgRqvNC/HjzeaYbxgwO3iM2bI=">AAACFHicbVDLSsNAFJ34rPUVdekmWIRKaUlKRRcuCm5cVrAPaNIymU7aoTOTMDMRSshHuPFX3LhQxK0Ld/6N0zaCth64cOace5l7jx9RIpVtfxkrq2vrG5u5rfz2zu7evnlw2JJhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH19P/fY9FpKE/E5NIuwxOOQkIAgqLfXNkhsIiBJedCUZMtirllwW96pn5Z93mc+ENOFp3yzYFXsGa5k4GSmADI2++ekOQhQzzBWiUMquY0fKS6BQBFGc5t1Y4giiMRzirqYcMiy9ZHZUap1qZWAFodDFlTVTf08kkEk5Yb7uZFCN5KI3Ff/zurEKLr2E8ChWmKP5R0FMLRVa04SsAREYKTrRBCJB9K4WGkGdktI55nUIzuLJy6RVrTi1yvltrVC/yuLIgWNwAorAARegDm5AAzQBAg/gCbyAV+PReDbejPd564qRzRyBPzA+vgGzr535</latexit>
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<latexit sha1_base64="wXOCIiCNUzdZk4Mtdtud4jexStY="></latexit>
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⌘
=

<latexit sha1_base64="2jb5b1gyCq7jhU4kJjw+GG9jItc="></latexit>

= �2(1� 1

n
)

<latexit sha1_base64="CDhcxAKxRHY6CzdulUCQAgYvXlc=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIdWFJSkUXCgU3LivYBzSxTKaTduhkEmYmQgkFf8WNC0Xc+h3u/Bunj4VWD1w4nHMv994TJJwp7ThfVm5peWV1Lb9e2Njc2t6xd/eaKk4loQ0S81i2A6woZ4I2NNOcthNJcRRw2gqG1xO/9UClYrG406OE+hHuCxYygrWRuvbBladYP8L3lZJ76oUSE+SKk65ddMrOFOgvceekCHPUu/an14tJGlGhCcdKdVwn0X6GpWaE03HBSxVNMBniPu0YKnBElZ9Nzx+jY6P0UBhLU0KjqfpzIsORUqMoMJ0R1gO16E3E/7xOqsMLP2MiSTUVZLYoTDnSMZpkgXpMUqL5yBBMJDO3IjLAJgNtEiuYENzFl/+SZqXsVstnt9Vi7XIeRx4O4QhK4MI51OAG6tAAAhk8wQu8Wo/Ws/Vmvc9ac9Z8Zh9+wfr4Bt41lB8=</latexit>

- je vychýlený (biased)



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

^ Odhad rozptylu:     σ2 = 
1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="N3gOvERKWvdl7DqZsCuE1FvYF2w=">AAACEHicbVBNS8NAEN34WetX1KOXxSLWgyUpFT0oFLx4rGDbQJOGzXbTLt1swu5GKKE/wYt/xYsHRbx69Oa/cdvmoK0PBh7vzTAzL0gYlcqyvo2l5ZXVtfXCRnFza3tn19zbb8k4FZg0ccxi4QRIEkY5aSqqGHESQVAUMNIOhjcTv/1AhKQxv1ejhHgR6nMaUoyUlnzzxA0FwtDm0JVp5Gf02h53OSw7Pj2DboAEdHx+2q36ZsmqWFPARWLnpARyNHzzy+3FOI0IV5ghKTu2lSgvQ0JRzMi46KaSJAgPUZ90NOUoItLLpg+N4bFWejCMhS6u4FT9PZGhSMpRFOjOCKmBnPcm4n9eJ1XhpZdRnqSKcDxbFKYMqhhO0oE9KghWbKQJwoLqWyEeIJ2Q0hkWdQj2/MuLpFWt2LXK+V2tVL/K4yiAQ3AEysAGF6AObkEDNAEGj+AZvII348l4Md6Nj1nrkpHPHIA/MD5/AIQqmvk=</latexit>
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<latexit sha1_base64="qlIMZ4dPuuMsSfQpbkTUuUtYkBY="></latexit>
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<latexit sha1_base64="lQ5gCfswb+e+HKscRzmGm677TP0="></latexit>
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<latexit sha1_base64="3L4yL0rJY4C6kMi8vsfcaOzzn8Y="></latexit>

n(�2 + µ2)� �2 � nµ2

n

<latexit sha1_base64="2qHgRqvNC/HjzeaYbxgwO3iM2bI=">AAACFHicbVDLSsNAFJ34rPUVdekmWIRKaUlKRRcuCm5cVrAPaNIymU7aoTOTMDMRSshHuPFX3LhQxK0Ld/6N0zaCth64cOace5l7jx9RIpVtfxkrq2vrG5u5rfz2zu7evnlw2JJhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH19P/fY9FpKE/E5NIuwxOOQkIAgqLfXNkhsIiBJedCUZMtirllwW96pn5Z93mc+ENOFp3yzYFXsGa5k4GSmADI2++ekOQhQzzBWiUMquY0fKS6BQBFGc5t1Y4giiMRzirqYcMiy9ZHZUap1qZWAFodDFlTVTf08kkEk5Yb7uZFCN5KI3Ff/zurEKLr2E8ChWmKP5R0FMLRVa04SsAREYKTrRBCJB9K4WGkGdktI55nUIzuLJy6RVrTi1yvltrVC/yuLIgWNwAorAARegDm5AAzQBAg/gCbyAV+PReDbejPd564qRzRyBPzA+vgGzr535</latexit>

=
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E
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i=1

(Xi � X̄n)
2
⌘
=

<latexit sha1_base64="wXOCIiCNUzdZk4Mtdtud4jexStY="></latexit>
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X2
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⌘
=

<latexit sha1_base64="2jb5b1gyCq7jhU4kJjw+GG9jItc="></latexit>

= �2(1� 1

n
)

<latexit sha1_base64="CDhcxAKxRHY6CzdulUCQAgYvXlc=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIdWFJSkUXCgU3LivYBzSxTKaTduhkEmYmQgkFf8WNC0Xc+h3u/Bunj4VWD1w4nHMv994TJJwp7ThfVm5peWV1Lb9e2Njc2t6xd/eaKk4loQ0S81i2A6woZ4I2NNOcthNJcRRw2gqG1xO/9UClYrG406OE+hHuCxYygrWRuvbBladYP8L3lZJ76oUSE+SKk65ddMrOFOgvceekCHPUu/an14tJGlGhCcdKdVwn0X6GpWaE03HBSxVNMBniPu0YKnBElZ9Nzx+jY6P0UBhLU0KjqfpzIsORUqMoMJ0R1gO16E3E/7xOqsMLP2MiSTUVZLYoTDnSMZpkgXpMUqL5yBBMJDO3IjLAJgNtEiuYENzFl/+SZqXsVstnt9Vi7XIeRx4O4QhK4MI51OAG6tAAAhk8wQu8Wo/Ws/Vmvc9ac9Z8Zh9+wfr4Bt41lB8=</latexit>

- je vychýlený (biased)



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

E(�̂2) =
n� 1

n
�2

<latexit sha1_base64="XAjVbYmnW+MK9NGGChVgTDvDcVY=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoC0tSKrpQKIjgsoJ9QBPLZDpph85MwsxEKCFf4MZfceNCEbeu3fk3TtsI2nrgwuGce7n3Hj+iRCrb/jJyS8srq2v59cLG5tb2jrm715JhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH11O/PY9FpKE/FaNI+wxOOAkIAgqLfXM0lXZHULlSjJg8K56dOEGAqKEHztpwtMfuWcW7Yo9hbVInIwUQYZGz/x0+yGKGeYKUShl17Ej5SVQKIIoTgtuLHEE0QgOcFdTDhmWXjJ9J7VKWulbQSh0cWVN1d8TCWRSjpmvOxlUQznvTcT/vG6sgjMvITyKFeZotiiIqaVCa5KN1ScCI0XHmkAkiL7VQkOo81A6wYIOwZl/eZG0qhWnVjm5qRXr51kceXAADkEZOOAU1ME1aIAmQOABPIEX8Go8Gs/Gm/E+a80Z2cw++APj4xtSIZun</latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

E(�̂2) =
n� 1

n
�2

<latexit sha1_base64="XAjVbYmnW+MK9NGGChVgTDvDcVY=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoC0tSKrpQKIjgsoJ9QBPLZDpph85MwsxEKCFf4MZfceNCEbeu3fk3TtsI2nrgwuGce7n3Hj+iRCrb/jJyS8srq2v59cLG5tb2jrm715JhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH11O/PY9FpKE/FaNI+wxOOAkIAgqLfXM0lXZHULlSjJg8K56dOEGAqKEHztpwtMfuWcW7Yo9hbVInIwUQYZGz/x0+yGKGeYKUShl17Ej5SVQKIIoTgtuLHEE0QgOcFdTDhmWXjJ9J7VKWulbQSh0cWVN1d8TCWRSjpmvOxlUQznvTcT/vG6sgjMvITyKFeZotiiIqaVCa5KN1ScCI0XHmkAkiL7VQkOo81A6wYIOwZl/eZG0qhWnVjm5qRXr51kceXAADkEZOOAU1ME1aIAmQOABPIEX8Go8Gs/Gm/E+a80Z2cw++APj4xtSIZun</latexit>

) E(s2) = �2

<latexit sha1_base64="Vcfbu2ghWeuCiDD9tkz1LaGCzJw=">AAACCHicbVDLSsNAFJ34rPUVdenCwSLUTUlKRRcKBRFcVrEPaNIymU7SoZNMmJkoJXTpxl9x40IRt36CO//GaZuFtp7LhcM59zJzjxczKpVlfRsLi0vLK6u5tfz6xubWtrmz25A8EZjUMWdctDwkCaMRqSuqGGnFgqDQY6TpDS7HfvOeCEl5dKeGMXFDFETUpxgpLXXNA+eWBn2FhOAP0NF1VZSd8vGFI2kQok65axaskjUBnCd2RgogQ61rfjk9jpOQRAozJGXbtmLlpkgoihkZ5Z1EkhjhAQpIW9MIhUS66eSQETzSSg/6XOiOFJyovzdSFEo5DD09GSLVl7PeWPzPayfKP3NTGsWJIhGePuQnDCoOx6nAHhUEKzbUBGFB9V8h7iOBsNLZ5XUI9uzJ86RRLtmV0slNpVA9z+LIgX1wCIrABqegCq5BDdQBBo/gGbyCN+PJeDHejY/p6IKR7eyBPzA+fwB2IJhT</latexit>
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<latexit sha1_base64="EwKRqthl7WwQG3GNZlRvPjeqg7I=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWJJS0YVCwY3LCvYBTVom00k7dGYSZiZCCVm58VfcuFDErd/gzr9x2mahrQcuHM65l3vvCWJGlXacb2tpeWV1bb2wUdzc2t7Ztff2mypKJCYNHLFItgOkCKOCNDTVjLRjSRAPGGkFo5uJ33ogUtFI3OtxTHyOBoKGFCNtpJ59pLqVay+UCKciS8WZm3lDpD1FBxx1Kz275JSdKeAicXNSAjnqPfvL60c44URozJBSHdeJtZ8iqSlmJCt6iSIxwiM0IB1DBeJE+en0jQyeGKUPw0iaEhpO1d8TKeJKjXlgOjnSQzXvTcT/vE6iw0s/pSJONBF4tihMGNQRnGQC+1QSrNnYEIQlNbdCPEQmE22SK5oQ3PmXF0mzUnar5fO7aql2lcdRAIfgGJwCF1yAGrgFddAAGDyCZ/AK3qwn68V6tz5mrUtWPnMA/sD6/AHwxZjH</latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

E(�̂2) =
n� 1

n
�2

<latexit sha1_base64="XAjVbYmnW+MK9NGGChVgTDvDcVY=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoC0tSKrpQKIjgsoJ9QBPLZDpph85MwsxEKCFf4MZfceNCEbeu3fk3TtsI2nrgwuGce7n3Hj+iRCrb/jJyS8srq2v59cLG5tb2jrm715JhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH11O/PY9FpKE/FaNI+wxOOAkIAgqLfXM0lXZHULlSjJg8K56dOEGAqKEHztpwtMfuWcW7Yo9hbVInIwUQYZGz/x0+yGKGeYKUShl17Ej5SVQKIIoTgtuLHEE0QgOcFdTDhmWXjJ9J7VKWulbQSh0cWVN1d8TCWRSjpmvOxlUQznvTcT/vG6sgjMvITyKFeZotiiIqaVCa5KN1ScCI0XHmkAkiL7VQkOo81A6wYIOwZl/eZG0qhWnVjm5qRXr51kceXAADkEZOOAU1ME1aIAmQOABPIEX8Go8Gs/Gm/E+a80Z2cw++APj4xtSIZun</latexit>

) E(s2) = �2

<latexit sha1_base64="Vcfbu2ghWeuCiDD9tkz1LaGCzJw=">AAACCHicbVDLSsNAFJ34rPUVdenCwSLUTUlKRRcKBRFcVrEPaNIymU7SoZNMmJkoJXTpxl9x40IRt36CO//GaZuFtp7LhcM59zJzjxczKpVlfRsLi0vLK6u5tfz6xubWtrmz25A8EZjUMWdctDwkCaMRqSuqGGnFgqDQY6TpDS7HfvOeCEl5dKeGMXFDFETUpxgpLXXNA+eWBn2FhOAP0NF1VZSd8vGFI2kQok65axaskjUBnCd2RgogQ61rfjk9jpOQRAozJGXbtmLlpkgoihkZ5Z1EkhjhAQpIW9MIhUS66eSQETzSSg/6XOiOFJyovzdSFEo5DD09GSLVl7PeWPzPayfKP3NTGsWJIhGePuQnDCoOx6nAHhUEKzbUBGFB9V8h7iOBsNLZ5XUI9uzJ86RRLtmV0slNpVA9z+LIgX1wCIrABqegCq5BDdQBBo/gGbyCN+PJeDHejY/p6IKR7eyBPzA+fwB2IJhT</latexit>
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<latexit sha1_base64="EwKRqthl7WwQG3GNZlRvPjeqg7I=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWJJS0YVCwY3LCvYBTVom00k7dGYSZiZCCVm58VfcuFDErd/gzr9x2mahrQcuHM65l3vvCWJGlXacb2tpeWV1bb2wUdzc2t7Ztff2mypKJCYNHLFItgOkCKOCNDTVjLRjSRAPGGkFo5uJ33ogUtFI3OtxTHyOBoKGFCNtpJ59pLqVay+UCKciS8WZm3lDpD1FBxx1Kz275JSdKeAicXNSAjnqPfvL60c44URozJBSHdeJtZ8iqSlmJCt6iSIxwiM0IB1DBeJE+en0jQyeGKUPw0iaEhpO1d8TKeJKjXlgOjnSQzXvTcT/vE6iw0s/pSJONBF4tihMGNQRnGQC+1QSrNnYEIQlNbdCPEQmE22SK5oQ3PmXF0mzUnar5fO7aql2lcdRAIfgGJwCF1yAGrgFddAAGDyCZ/AK3qwn68V6tz5mrUtWPnMA/sD6/AHwxZjH</latexit>

s2 =
1

n� 1

nX
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(Xi � X̄n)
2

<latexit sha1_base64="+KNsZFStEM/PvAlzMxI2VhnfrW4=">AAACF3icbVDLSsNAFJ3UV62vqks3g0Woi5akVHRhoeDGZQXbBpo0TKaTduhkEmYmQgn5Czf+ihsXirjVnX/j9LHQ1gMXDufcy733+DGjUpnmt5FbW9/Y3MpvF3Z29/YPiodHHRklApM2jlgkbB9JwignbUUVI3YsCAp9Rrr++Gbqdx+IkDTi92oSEzdEQ04DipHSklesyn6t4QQC4dTKUl6xMkcmoZfShpX1OSzbHq04PhLQ9vh5v+YVS2bVnAGuEmtBSmCBllf8cgYRTkLCFWZIyp5lxspNkVAUM5IVnESSGOExGpKephyFRLrp7K8MnmllAINI6OIKztTfEykKpZyEvu4MkRrJZW8q/uf1EhVcuSnlcaIIx/NFQcKgiuA0JDiggmDFJpogLKi+FeIR0iEpHWVBh2Atv7xKOrWqVa9e3NVLzetFHHlwAk5BGVjgEjTBLWiBNsDgETyDV/BmPBkvxrvxMW/NGYuZY/AHxucP1NqebQ==</latexit>

Tedy výběrový rozptyl                                                 je nestranným odhadem 
rozptylu  σ2



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

E(�̂2) =
n� 1

n
�2

<latexit sha1_base64="XAjVbYmnW+MK9NGGChVgTDvDcVY=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoC0tSKrpQKIjgsoJ9QBPLZDpph85MwsxEKCFf4MZfceNCEbeu3fk3TtsI2nrgwuGce7n3Hj+iRCrb/jJyS8srq2v59cLG5tb2jrm715JhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH11O/PY9FpKE/FaNI+wxOOAkIAgqLfXM0lXZHULlSjJg8K56dOEGAqKEHztpwtMfuWcW7Yo9hbVInIwUQYZGz/x0+yGKGeYKUShl17Ej5SVQKIIoTgtuLHEE0QgOcFdTDhmWXjJ9J7VKWulbQSh0cWVN1d8TCWRSjpmvOxlUQznvTcT/vG6sgjMvITyKFeZotiiIqaVCa5KN1ScCI0XHmkAkiL7VQkOo81A6wYIOwZl/eZG0qhWnVjm5qRXr51kceXAADkEZOOAU1ME1aIAmQOABPIEX8Go8Gs/Gm/E+a80Z2cw++APj4xtSIZun</latexit>

) E(s2) = �2

<latexit sha1_base64="Vcfbu2ghWeuCiDD9tkz1LaGCzJw=">AAACCHicbVDLSsNAFJ34rPUVdenCwSLUTUlKRRcKBRFcVrEPaNIymU7SoZNMmJkoJXTpxl9x40IRt36CO//GaZuFtp7LhcM59zJzjxczKpVlfRsLi0vLK6u5tfz6xubWtrmz25A8EZjUMWdctDwkCaMRqSuqGGnFgqDQY6TpDS7HfvOeCEl5dKeGMXFDFETUpxgpLXXNA+eWBn2FhOAP0NF1VZSd8vGFI2kQok65axaskjUBnCd2RgogQ61rfjk9jpOQRAozJGXbtmLlpkgoihkZ5Z1EkhjhAQpIW9MIhUS66eSQETzSSg/6XOiOFJyovzdSFEo5DD09GSLVl7PeWPzPayfKP3NTGsWJIhGePuQnDCoOx6nAHhUEKzbUBGFB9V8h7iOBsNLZ5XUI9uzJ86RRLtmV0slNpVA9z+LIgX1wCIrABqegCq5BDdQBBo/gGbyCN+PJeDHejY/p6IKR7eyBPzA+fwB2IJhT</latexit>

s2 =
n

n� 1
�̂2

<latexit sha1_base64="EwKRqthl7WwQG3GNZlRvPjeqg7I=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWJJS0YVCwY3LCvYBTVom00k7dGYSZiZCCVm58VfcuFDErd/gzr9x2mahrQcuHM65l3vvCWJGlXacb2tpeWV1bb2wUdzc2t7Ztff2mypKJCYNHLFItgOkCKOCNDTVjLRjSRAPGGkFo5uJ33ogUtFI3OtxTHyOBoKGFCNtpJ59pLqVay+UCKciS8WZm3lDpD1FBxx1Kz275JSdKeAicXNSAjnqPfvL60c44URozJBSHdeJtZ8iqSlmJCt6iSIxwiM0IB1DBeJE+en0jQyeGKUPw0iaEhpO1d8TKeJKjXlgOjnSQzXvTcT/vE6iw0s/pSJONBF4tihMGNQRnGQC+1QSrNnYEIQlNbdCPEQmE22SK5oQ3PmXF0mzUnar5fO7aql2lcdRAIfgGJwCF1yAGrgFddAAGDyCZ/AK3qwn68V6tz5mrUtWPnMA/sD6/AHwxZjH</latexit>

s2 =
1

n� 1

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="+KNsZFStEM/PvAlzMxI2VhnfrW4=">AAACF3icbVDLSsNAFJ3UV62vqks3g0Woi5akVHRhoeDGZQXbBpo0TKaTduhkEmYmQgn5Czf+ihsXirjVnX/j9LHQ1gMXDufcy733+DGjUpnmt5FbW9/Y3MpvF3Z29/YPiodHHRklApM2jlgkbB9JwignbUUVI3YsCAp9Rrr++Gbqdx+IkDTi92oSEzdEQ04DipHSklesyn6t4QQC4dTKUl6xMkcmoZfShpX1OSzbHq04PhLQ9vh5v+YVS2bVnAGuEmtBSmCBllf8cgYRTkLCFWZIyp5lxspNkVAUM5IVnESSGOExGpKephyFRLrp7K8MnmllAINI6OIKztTfEykKpZyEvu4MkRrJZW8q/uf1EhVcuSnlcaIIx/NFQcKgiuA0JDiggmDFJpogLKi+FeIR0iEpHWVBh2Atv7xKOrWqVa9e3NVLzetFHHlwAk5BGVjgEjTBLWiBNsDgETyDV/BmPBkvxrvxMW/NGYuZY/AHxucP1NqebQ==</latexit>

Tedy výběrový rozptyl                                                 je nestranným odhadem 
rozptylu  σ2

Jak je to s rozptylem těchto odhadů?



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

E(�̂2) =
n� 1

n
�2

<latexit sha1_base64="XAjVbYmnW+MK9NGGChVgTDvDcVY=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoC0tSKrpQKIjgsoJ9QBPLZDpph85MwsxEKCFf4MZfceNCEbeu3fk3TtsI2nrgwuGce7n3Hj+iRCrb/jJyS8srq2v59cLG5tb2jrm715JhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH11O/PY9FpKE/FaNI+wxOOAkIAgqLfXM0lXZHULlSjJg8K56dOEGAqKEHztpwtMfuWcW7Yo9hbVInIwUQYZGz/x0+yGKGeYKUShl17Ej5SVQKIIoTgtuLHEE0QgOcFdTDhmWXjJ9J7VKWulbQSh0cWVN1d8TCWRSjpmvOxlUQznvTcT/vG6sgjMvITyKFeZotiiIqaVCa5KN1ScCI0XHmkAkiL7VQkOo81A6wYIOwZl/eZG0qhWnVjm5qRXr51kceXAADkEZOOAU1ME1aIAmQOABPIEX8Go8Gs/Gm/E+a80Z2cw++APj4xtSIZun</latexit>

) E(s2) = �2

<latexit sha1_base64="Vcfbu2ghWeuCiDD9tkz1LaGCzJw=">AAACCHicbVDLSsNAFJ34rPUVdenCwSLUTUlKRRcKBRFcVrEPaNIymU7SoZNMmJkoJXTpxl9x40IRt36CO//GaZuFtp7LhcM59zJzjxczKpVlfRsLi0vLK6u5tfz6xubWtrmz25A8EZjUMWdctDwkCaMRqSuqGGnFgqDQY6TpDS7HfvOeCEl5dKeGMXFDFETUpxgpLXXNA+eWBn2FhOAP0NF1VZSd8vGFI2kQok65axaskjUBnCd2RgogQ61rfjk9jpOQRAozJGXbtmLlpkgoihkZ5Z1EkhjhAQpIW9MIhUS66eSQETzSSg/6XOiOFJyovzdSFEo5DD09GSLVl7PeWPzPayfKP3NTGsWJIhGePuQnDCoOx6nAHhUEKzbUBGFB9V8h7iOBsNLZ5XUI9uzJ86RRLtmV0slNpVA9z+LIgX1wCIrABqegCq5BDdQBBo/gGbyCN+PJeDHejY/p6IKR7eyBPzA+fwB2IJhT</latexit>

s2 =
n

n� 1
�̂2

<latexit sha1_base64="EwKRqthl7WwQG3GNZlRvPjeqg7I=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWJJS0YVCwY3LCvYBTVom00k7dGYSZiZCCVm58VfcuFDErd/gzr9x2mahrQcuHM65l3vvCWJGlXacb2tpeWV1bb2wUdzc2t7Ztff2mypKJCYNHLFItgOkCKOCNDTVjLRjSRAPGGkFo5uJ33ogUtFI3OtxTHyOBoKGFCNtpJ59pLqVay+UCKciS8WZm3lDpD1FBxx1Kz275JSdKeAicXNSAjnqPfvL60c44URozJBSHdeJtZ8iqSlmJCt6iSIxwiM0IB1DBeJE+en0jQyeGKUPw0iaEhpO1d8TKeJKjXlgOjnSQzXvTcT/vE6iw0s/pSJONBF4tihMGNQRnGQC+1QSrNnYEIQlNbdCPEQmE22SK5oQ3PmXF0mzUnar5fO7aql2lcdRAIfgGJwCF1yAGrgFddAAGDyCZ/AK3qwn68V6tz5mrUtWPnMA/sD6/AHwxZjH</latexit>

s2 =
1

n� 1

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="+KNsZFStEM/PvAlzMxI2VhnfrW4=">AAACF3icbVDLSsNAFJ3UV62vqks3g0Woi5akVHRhoeDGZQXbBpo0TKaTduhkEmYmQgn5Czf+ihsXirjVnX/j9LHQ1gMXDufcy733+DGjUpnmt5FbW9/Y3MpvF3Z29/YPiodHHRklApM2jlgkbB9JwignbUUVI3YsCAp9Rrr++Gbqdx+IkDTi92oSEzdEQ04DipHSklesyn6t4QQC4dTKUl6xMkcmoZfShpX1OSzbHq04PhLQ9vh5v+YVS2bVnAGuEmtBSmCBllf8cgYRTkLCFWZIyp5lxspNkVAUM5IVnESSGOExGpKephyFRLrp7K8MnmllAINI6OIKztTfEykKpZyEvu4MkRrJZW8q/uf1EhVcuSnlcaIIx/NFQcKgiuA0JDiggmDFJpogLKi+FeIR0iEpHWVBh2Atv7xKOrWqVa9e3NVLzetFHHlwAk5BGVjgEjTBLWiBNsDgETyDV/BmPBkvxrvxMW/NGYuZY/AHxucP1NqebQ==</latexit>

Tedy výběrový rozptyl                                                 je nestranným odhadem 
rozptylu  σ2

Jak je to s rozptylem těchto odhadů?

Var(s2) = Var
⇣ n

n� 1
�̂2

⌘
=

⇣ n

n� 1

⌘2
Var(�̂2) � Var(�̂2)

<latexit sha1_base64="Kr2c4TY57pV9mGnyO7dPVtaTjLc="></latexit>



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

E(�̂2) =
n� 1

n
�2

<latexit sha1_base64="XAjVbYmnW+MK9NGGChVgTDvDcVY=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoC0tSKrpQKIjgsoJ9QBPLZDpph85MwsxEKCFf4MZfceNCEbeu3fk3TtsI2nrgwuGce7n3Hj+iRCrb/jJyS8srq2v59cLG5tb2jrm715JhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH11O/PY9FpKE/FaNI+wxOOAkIAgqLfXM0lXZHULlSjJg8K56dOEGAqKEHztpwtMfuWcW7Yo9hbVInIwUQYZGz/x0+yGKGeYKUShl17Ej5SVQKIIoTgtuLHEE0QgOcFdTDhmWXjJ9J7VKWulbQSh0cWVN1d8TCWRSjpmvOxlUQznvTcT/vG6sgjMvITyKFeZotiiIqaVCa5KN1ScCI0XHmkAkiL7VQkOo81A6wYIOwZl/eZG0qhWnVjm5qRXr51kceXAADkEZOOAU1ME1aIAmQOABPIEX8Go8Gs/Gm/E+a80Z2cw++APj4xtSIZun</latexit>

) E(s2) = �2

<latexit sha1_base64="Vcfbu2ghWeuCiDD9tkz1LaGCzJw=">AAACCHicbVDLSsNAFJ34rPUVdenCwSLUTUlKRRcKBRFcVrEPaNIymU7SoZNMmJkoJXTpxl9x40IRt36CO//GaZuFtp7LhcM59zJzjxczKpVlfRsLi0vLK6u5tfz6xubWtrmz25A8EZjUMWdctDwkCaMRqSuqGGnFgqDQY6TpDS7HfvOeCEl5dKeGMXFDFETUpxgpLXXNA+eWBn2FhOAP0NF1VZSd8vGFI2kQok65axaskjUBnCd2RgogQ61rfjk9jpOQRAozJGXbtmLlpkgoihkZ5Z1EkhjhAQpIW9MIhUS66eSQETzSSg/6XOiOFJyovzdSFEo5DD09GSLVl7PeWPzPayfKP3NTGsWJIhGePuQnDCoOx6nAHhUEKzbUBGFB9V8h7iOBsNLZ5XUI9uzJ86RRLtmV0slNpVA9z+LIgX1wCIrABqegCq5BDdQBBo/gGbyCN+PJeDHejY/p6IKR7eyBPzA+fwB2IJhT</latexit>

s2 =
n

n� 1
�̂2

<latexit sha1_base64="EwKRqthl7WwQG3GNZlRvPjeqg7I=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWJJS0YVCwY3LCvYBTVom00k7dGYSZiZCCVm58VfcuFDErd/gzr9x2mahrQcuHM65l3vvCWJGlXacb2tpeWV1bb2wUdzc2t7Ztff2mypKJCYNHLFItgOkCKOCNDTVjLRjSRAPGGkFo5uJ33ogUtFI3OtxTHyOBoKGFCNtpJ59pLqVay+UCKciS8WZm3lDpD1FBxx1Kz275JSdKeAicXNSAjnqPfvL60c44URozJBSHdeJtZ8iqSlmJCt6iSIxwiM0IB1DBeJE+en0jQyeGKUPw0iaEhpO1d8TKeJKjXlgOjnSQzXvTcT/vE6iw0s/pSJONBF4tihMGNQRnGQC+1QSrNnYEIQlNbdCPEQmE22SK5oQ3PmXF0mzUnar5fO7aql2lcdRAIfgGJwCF1yAGrgFddAAGDyCZ/AK3qwn68V6tz5mrUtWPnMA/sD6/AHwxZjH</latexit>

s2 =
1

n� 1

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="+KNsZFStEM/PvAlzMxI2VhnfrW4=">AAACF3icbVDLSsNAFJ3UV62vqks3g0Woi5akVHRhoeDGZQXbBpo0TKaTduhkEmYmQgn5Czf+ihsXirjVnX/j9LHQ1gMXDufcy733+DGjUpnmt5FbW9/Y3MpvF3Z29/YPiodHHRklApM2jlgkbB9JwignbUUVI3YsCAp9Rrr++Gbqdx+IkDTi92oSEzdEQ04DipHSklesyn6t4QQC4dTKUl6xMkcmoZfShpX1OSzbHq04PhLQ9vh5v+YVS2bVnAGuEmtBSmCBllf8cgYRTkLCFWZIyp5lxspNkVAUM5IVnESSGOExGpKephyFRLrp7K8MnmllAINI6OIKztTfEykKpZyEvu4MkRrJZW8q/uf1EhVcuSnlcaIIx/NFQcKgiuA0JDiggmDFJpogLKi+FeIR0iEpHWVBh2Atv7xKOrWqVa9e3NVLzetFHHlwAk5BGVjgEjTBLWiBNsDgETyDV/BmPBkvxrvxMW/NGYuZY/AHxucP1NqebQ==</latexit>

Tedy výběrový rozptyl                                                 je nestranným odhadem 
rozptylu  σ2

Jak je to s rozptylem těchto odhadů?

Var(s2) = Var
⇣ n

n� 1
�̂2

⌘
=

⇣ n

n� 1

⌘2
Var(�̂2) � Var(�̂2)

<latexit sha1_base64="Kr2c4TY57pV9mGnyO7dPVtaTjLc="></latexit>

Tedy:
�̂2 =

1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="g1htZfoG670hBYHyqoBt7O+fO2c="></latexit>

rozptyl základního souboru je vychýlený, 
ale má menší rozptyl

s2 =
1

n� 1

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="+KNsZFStEM/PvAlzMxI2VhnfrW4=">AAACF3icbVDLSsNAFJ3UV62vqks3g0Woi5akVHRhoeDGZQXbBpo0TKaTduhkEmYmQgn5Czf+ihsXirjVnX/j9LHQ1gMXDufcy733+DGjUpnmt5FbW9/Y3MpvF3Z29/YPiodHHRklApM2jlgkbB9JwignbUUVI3YsCAp9Rrr++Gbqdx+IkDTi92oSEzdEQ04DipHSklesyn6t4QQC4dTKUl6xMkcmoZfShpX1OSzbHq04PhLQ9vh5v+YVS2bVnAGuEmtBSmCBllf8cgYRTkLCFWZIyp5lxspNkVAUM5IVnESSGOExGpKephyFRLrp7K8MnmllAINI6OIKztTfEykKpZyEvu4MkRrJZW8q/uf1EhVcuSnlcaIIx/NFQcKgiuA0JDiggmDFJpogLKi+FeIR0iEpHWVBh2Atv7xKOrWqVa9e3NVLzetFHHlwAk5BGVjgEjTBLWiBNsDgETyDV/BmPBkvxrvxMW/NGYuZY/AHxucP1NqebQ==</latexit>

výběrový rozptyl je nevychýlený, 
ale má větší rozptyl



Bodové odhady

Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   i.i.d. výběru  X1, X2, …, Xn.

E(�̂2) =
n� 1

n
�2

<latexit sha1_base64="XAjVbYmnW+MK9NGGChVgTDvDcVY=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoC0tSKrpQKIjgsoJ9QBPLZDpph85MwsxEKCFf4MZfceNCEbeu3fk3TtsI2nrgwuGce7n3Hj+iRCrb/jJyS8srq2v59cLG5tb2jrm715JhLBBuopCGouNDiSnhuKmIorgTCQyZT3HbH11O/PY9FpKE/FaNI+wxOOAkIAgqLfXM0lXZHULlSjJg8K56dOEGAqKEHztpwtMfuWcW7Yo9hbVInIwUQYZGz/x0+yGKGeYKUShl17Ej5SVQKIIoTgtuLHEE0QgOcFdTDhmWXjJ9J7VKWulbQSh0cWVN1d8TCWRSjpmvOxlUQznvTcT/vG6sgjMvITyKFeZotiiIqaVCa5KN1ScCI0XHmkAkiL7VQkOo81A6wYIOwZl/eZG0qhWnVjm5qRXr51kceXAADkEZOOAU1ME1aIAmQOABPIEX8Go8Gs/Gm/E+a80Z2cw++APj4xtSIZun</latexit>

) E(s2) = �2

<latexit sha1_base64="Vcfbu2ghWeuCiDD9tkz1LaGCzJw=">AAACCHicbVDLSsNAFJ34rPUVdenCwSLUTUlKRRcKBRFcVrEPaNIymU7SoZNMmJkoJXTpxl9x40IRt36CO//GaZuFtp7LhcM59zJzjxczKpVlfRsLi0vLK6u5tfz6xubWtrmz25A8EZjUMWdctDwkCaMRqSuqGGnFgqDQY6TpDS7HfvOeCEl5dKeGMXFDFETUpxgpLXXNA+eWBn2FhOAP0NF1VZSd8vGFI2kQok65axaskjUBnCd2RgogQ61rfjk9jpOQRAozJGXbtmLlpkgoihkZ5Z1EkhjhAQpIW9MIhUS66eSQETzSSg/6XOiOFJyovzdSFEo5DD09GSLVl7PeWPzPayfKP3NTGsWJIhGePuQnDCoOx6nAHhUEKzbUBGFB9V8h7iOBsNLZ5XUI9uzJ86RRLtmV0slNpVA9z+LIgX1wCIrABqegCq5BDdQBBo/gGbyCN+PJeDHejY/p6IKR7eyBPzA+fwB2IJhT</latexit>

s2 =
n

n� 1
�̂2

<latexit sha1_base64="EwKRqthl7WwQG3GNZlRvPjeqg7I=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWJJS0YVCwY3LCvYBTVom00k7dGYSZiZCCVm58VfcuFDErd/gzr9x2mahrQcuHM65l3vvCWJGlXacb2tpeWV1bb2wUdzc2t7Ztff2mypKJCYNHLFItgOkCKOCNDTVjLRjSRAPGGkFo5uJ33ogUtFI3OtxTHyOBoKGFCNtpJ59pLqVay+UCKciS8WZm3lDpD1FBxx1Kz275JSdKeAicXNSAjnqPfvL60c44URozJBSHdeJtZ8iqSlmJCt6iSIxwiM0IB1DBeJE+en0jQyeGKUPw0iaEhpO1d8TKeJKjXlgOjnSQzXvTcT/vE6iw0s/pSJONBF4tihMGNQRnGQC+1QSrNnYEIQlNbdCPEQmE22SK5oQ3PmXF0mzUnar5fO7aql2lcdRAIfgGJwCF1yAGrgFddAAGDyCZ/AK3qwn68V6tz5mrUtWPnMA/sD6/AHwxZjH</latexit>

s2 =
1

n� 1

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="+KNsZFStEM/PvAlzMxI2VhnfrW4=">AAACF3icbVDLSsNAFJ3UV62vqks3g0Woi5akVHRhoeDGZQXbBpo0TKaTduhkEmYmQgn5Czf+ihsXirjVnX/j9LHQ1gMXDufcy733+DGjUpnmt5FbW9/Y3MpvF3Z29/YPiodHHRklApM2jlgkbB9JwignbUUVI3YsCAp9Rrr++Gbqdx+IkDTi92oSEzdEQ04DipHSklesyn6t4QQC4dTKUl6xMkcmoZfShpX1OSzbHq04PhLQ9vh5v+YVS2bVnAGuEmtBSmCBllf8cgYRTkLCFWZIyp5lxspNkVAUM5IVnESSGOExGpKephyFRLrp7K8MnmllAINI6OIKztTfEykKpZyEvu4MkRrJZW8q/uf1EhVcuSnlcaIIx/NFQcKgiuA0JDiggmDFJpogLKi+FeIR0iEpHWVBh2Atv7xKOrWqVa9e3NVLzetFHHlwAk5BGVjgEjTBLWiBNsDgETyDV/BmPBkvxrvxMW/NGYuZY/AHxucP1NqebQ==</latexit>

Tedy výběrový rozptyl                                                 je nestranným odhadem 
rozptylu  σ2

Jak je to s rozptylem těchto odhadů?

Var(s2) = Var
⇣ n

n� 1
�̂2

⌘
=

⇣ n

n� 1

⌘2
Var(�̂2) � Var(�̂2)

<latexit sha1_base64="Kr2c4TY57pV9mGnyO7dPVtaTjLc="></latexit>

Tedy:
�̂2 =

1

n

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="g1htZfoG670hBYHyqoBt7O+fO2c="></latexit>

rozptyl základního souboru je vychýlený, 
ale má menší rozptyl

s2 =
1

n� 1

nX

i=1

(Xi � X̄n)
2

<latexit sha1_base64="+KNsZFStEM/PvAlzMxI2VhnfrW4=">AAACF3icbVDLSsNAFJ3UV62vqks3g0Woi5akVHRhoeDGZQXbBpo0TKaTduhkEmYmQgn5Czf+ihsXirjVnX/j9LHQ1gMXDufcy733+DGjUpnmt5FbW9/Y3MpvF3Z29/YPiodHHRklApM2jlgkbB9JwignbUUVI3YsCAp9Rrr++Gbqdx+IkDTi92oSEzdEQ04DipHSklesyn6t4QQC4dTKUl6xMkcmoZfShpX1OSzbHq04PhLQ9vh5v+YVS2bVnAGuEmtBSmCBllf8cgYRTkLCFWZIyp5lxspNkVAUM5IVnESSGOExGpKephyFRLrp7K8MnmllAINI6OIKztTfEykKpZyEvu4MkRrJZW8q/uf1EhVcuSnlcaIIx/NFQcKgiuA0JDiggmDFJpogLKi+FeIR0iEpHWVBh2Atv7xKOrWqVa9e3NVLzetFHHlwAk5BGVjgEjTBLWiBNsDgETyDV/BmPBkvxrvxMW/NGYuZY/AHxucP1NqebQ==</latexit>

výběrový rozptyl je nevychýlený, 
ale má větší rozptyl



Bodové odhady

Odhadujeme neznámý parametr θ. Najdeme odhadovou statistiku
                                tak, aby splňovala některou (nejlépe všechny) 
z následujících vlastností:
✓̂(X1, X2, . . . , Xn)

<latexit sha1_base64="zc1k8hZ7CWTFaGZKq0yXMa3a8x0=">AAACCHicbVA9SwNBFNzzM8avqKWFi0GIEMJdiGhhEbCxjGCSgyQce5tNbsne3rH7TghHShv/io2FIrb+BDv/jZvkCk0cWBhm3vD2jR8LrsG2v62V1bX1jc3cVn57Z3dvv3Bw2NJRoihr0khEyvWJZoJL1gQOgrmxYiT0BWv7o5up335gSvNI3sM4Zr2QDCUfcErASF7hpBsQ6ELAgOCS6zll16uWu/0IdBm7njz3CkW7Ys+Al4mTkSLK0PAKXyZNk5BJoIJo3XHsGHopUcCpYJN8N9EsJnREhqxjqCQh0710dsgEnxmljweRMk8Cnqm/EykJtR6HvpkMCQR60ZuK/3mdBAZXvZTLOAEm6XzRIBEYIjxtBfe5YhTE2BBCFTd/xTQgilAw3eVNCc7iycukVa04tcrFXa1Yv87qyKFjdIpKyEGXqI5uUQM1EUWP6Bm9ojfryXqx3q2P+eiKlWWO0B9Ynz8NIZgP</latexit>

• Nestrannost: E
�
✓̂(X1, X2, . . . , Xn)

�
= ✓

<latexit sha1_base64="LwZgUd3/jb13WUo6UwRcnXdrNvQ=">AAACGnicbVDLSgMxFM34rPU16tJNsAgtlDJTKrpQKIjgsoJtBzplyKRpG5rJDMkdoZR+hxt/xY0LRdyJG//G9LHQ1gOBwznnJrknTATX4Djf1srq2vrGZmYru72zu7dvHxw2dJwqyuo0FrHyQqKZ4JLVgYNgXqIYiULBmuHgeuI3H5jSPJb3MExYOyI9ybucEjBSYLs3fsh7eb9PwIc+A4LzXuAWvaBc9Dsx6CL2AlmYZApXs0Bg55ySMwVeJu6c5NActcD+NDfRNGISqCBat1wngfaIKOBUsHHWTzVLCB2QHmsZKknEdHs0XW2MT43Swd1YmSMBT9XfEyMSaT2MQpOMCPT1ojcR//NaKXQv2iMukxSYpLOHuqnAEONJT7jDFaMghoYQqrj5K6Z9oggF02bWlOAurrxMGuWSWymd3VVy1ct5HRl0jE5QHrnoHFXRLaqhOqLoET2jV/RmPVkv1rv1MYuuWPOZI/QH1tcPRDmfJA==</latexit>



Bodové odhady

Odhadujeme neznámý parametr θ. Najdeme odhadovou statistiku
                                tak, aby splňovala některou (nejlépe všechny) 
z následujících vlastností:
✓̂(X1, X2, . . . , Xn)

<latexit sha1_base64="zc1k8hZ7CWTFaGZKq0yXMa3a8x0=">AAACCHicbVA9SwNBFNzzM8avqKWFi0GIEMJdiGhhEbCxjGCSgyQce5tNbsne3rH7TghHShv/io2FIrb+BDv/jZvkCk0cWBhm3vD2jR8LrsG2v62V1bX1jc3cVn57Z3dvv3Bw2NJRoihr0khEyvWJZoJL1gQOgrmxYiT0BWv7o5up335gSvNI3sM4Zr2QDCUfcErASF7hpBsQ6ELAgOCS6zll16uWu/0IdBm7njz3CkW7Ys+Al4mTkSLK0PAKXyZNk5BJoIJo3XHsGHopUcCpYJN8N9EsJnREhqxjqCQh0710dsgEnxmljweRMk8Cnqm/EykJtR6HvpkMCQR60ZuK/3mdBAZXvZTLOAEm6XzRIBEYIjxtBfe5YhTE2BBCFTd/xTQgilAw3eVNCc7iycukVa04tcrFXa1Yv87qyKFjdIpKyEGXqI5uUQM1EUWP6Bm9ojfryXqx3q2P+eiKlWWO0B9Ynz8NIZgP</latexit>

• Nestrannost: E
�
✓̂(X1, X2, . . . , Xn)

�
= ✓

<latexit sha1_base64="LwZgUd3/jb13WUo6UwRcnXdrNvQ=">AAACGnicbVDLSgMxFM34rPU16tJNsAgtlDJTKrpQKIjgsoJtBzplyKRpG5rJDMkdoZR+hxt/xY0LRdyJG//G9LHQ1gOBwznnJrknTATX4Djf1srq2vrGZmYru72zu7dvHxw2dJwqyuo0FrHyQqKZ4JLVgYNgXqIYiULBmuHgeuI3H5jSPJb3MExYOyI9ybucEjBSYLs3fsh7eb9PwIc+A4LzXuAWvaBc9Dsx6CL2AlmYZApXs0Bg55ySMwVeJu6c5NActcD+NDfRNGISqCBat1wngfaIKOBUsHHWTzVLCB2QHmsZKknEdHs0XW2MT43Swd1YmSMBT9XfEyMSaT2MQpOMCPT1ojcR//NaKXQv2iMukxSYpLOHuqnAEONJT7jDFaMghoYQqrj5K6Z9oggF02bWlOAurrxMGuWSWymd3VVy1ct5HRl0jE5QHrnoHFXRLaqhOqLoET2jV/RmPVkv1rv1MYuuWPOZI/QH1tcPRDmfJA==</latexit>



Bodové odhady

Odhadujeme neznámý parametr θ. Najdeme odhadovou statistiku
                                tak, aby splňovala některou (nejlépe všechny) 
z následujících vlastností:
✓̂(X1, X2, . . . , Xn)

<latexit sha1_base64="zc1k8hZ7CWTFaGZKq0yXMa3a8x0=">AAACCHicbVA9SwNBFNzzM8avqKWFi0GIEMJdiGhhEbCxjGCSgyQce5tNbsne3rH7TghHShv/io2FIrb+BDv/jZvkCk0cWBhm3vD2jR8LrsG2v62V1bX1jc3cVn57Z3dvv3Bw2NJRoihr0khEyvWJZoJL1gQOgrmxYiT0BWv7o5up335gSvNI3sM4Zr2QDCUfcErASF7hpBsQ6ELAgOCS6zll16uWu/0IdBm7njz3CkW7Ys+Al4mTkSLK0PAKXyZNk5BJoIJo3XHsGHopUcCpYJN8N9EsJnREhqxjqCQh0710dsgEnxmljweRMk8Cnqm/EykJtR6HvpkMCQR60ZuK/3mdBAZXvZTLOAEm6XzRIBEYIjxtBfe5YhTE2BBCFTd/xTQgilAw3eVNCc7iycukVa04tcrFXa1Yv87qyKFjdIpKyEGXqI5uUQM1EUWP6Bm9ojfryXqx3q2P+eiKlWWO0B9Ynz8NIZgP</latexit>

• Nestrannost: 
• Vydatnost:                                              je minimální

E
�
✓̂(X1, X2, . . . , Xn)

�
= ✓

<latexit sha1_base64="LwZgUd3/jb13WUo6UwRcnXdrNvQ=">AAACGnicbVDLSgMxFM34rPU16tJNsAgtlDJTKrpQKIjgsoJtBzplyKRpG5rJDMkdoZR+hxt/xY0LRdyJG//G9LHQ1gOBwznnJrknTATX4Djf1srq2vrGZmYru72zu7dvHxw2dJwqyuo0FrHyQqKZ4JLVgYNgXqIYiULBmuHgeuI3H5jSPJb3MExYOyI9ybucEjBSYLs3fsh7eb9PwIc+A4LzXuAWvaBc9Dsx6CL2AlmYZApXs0Bg55ySMwVeJu6c5NActcD+NDfRNGISqCBat1wngfaIKOBUsHHWTzVLCB2QHmsZKknEdHs0XW2MT43Swd1YmSMBT9XfEyMSaT2MQpOMCPT1ojcR//NaKXQv2iMukxSYpLOHuqnAEONJT7jDFaMghoYQqrj5K6Z9oggF02bWlOAurrxMGuWSWymd3VVy1ct5HRl0jE5QHrnoHFXRLaqhOqLoET2jV/RmPVkv1rv1MYuuWPOZI/QH1tcPRDmfJA==</latexit>

Var
�
✓̂(X1, X2, . . . , Xn)

�

<latexit sha1_base64="z9dIfPH3upL5kJeU5MhLiqFgF6I="></latexit>



Bodové odhady

Odhadujeme neznámý parametr θ. Najdeme odhadovou statistiku
                                tak, aby splňovala některou (nejlépe všechny) 
z následujících vlastností:
✓̂(X1, X2, . . . , Xn)

<latexit sha1_base64="zc1k8hZ7CWTFaGZKq0yXMa3a8x0=">AAACCHicbVA9SwNBFNzzM8avqKWFi0GIEMJdiGhhEbCxjGCSgyQce5tNbsne3rH7TghHShv/io2FIrb+BDv/jZvkCk0cWBhm3vD2jR8LrsG2v62V1bX1jc3cVn57Z3dvv3Bw2NJRoihr0khEyvWJZoJL1gQOgrmxYiT0BWv7o5up335gSvNI3sM4Zr2QDCUfcErASF7hpBsQ6ELAgOCS6zll16uWu/0IdBm7njz3CkW7Ys+Al4mTkSLK0PAKXyZNk5BJoIJo3XHsGHopUcCpYJN8N9EsJnREhqxjqCQh0710dsgEnxmljweRMk8Cnqm/EykJtR6HvpkMCQR60ZuK/3mdBAZXvZTLOAEm6XzRIBEYIjxtBfe5YhTE2BBCFTd/xTQgilAw3eVNCc7iycukVa04tcrFXa1Yv87qyKFjdIpKyEGXqI5uUQM1EUWP6Bm9ojfryXqx3q2P+eiKlWWO0B9Ynz8NIZgP</latexit>

• Nestrannost: 
• Vydatnost:                                              je minimální
• Konzistence:

E
�
✓̂(X1, X2, . . . , Xn)

�
= ✓

<latexit sha1_base64="LwZgUd3/jb13WUo6UwRcnXdrNvQ=">AAACGnicbVDLSgMxFM34rPU16tJNsAgtlDJTKrpQKIjgsoJtBzplyKRpG5rJDMkdoZR+hxt/xY0LRdyJG//G9LHQ1gOBwznnJrknTATX4Djf1srq2vrGZmYru72zu7dvHxw2dJwqyuo0FrHyQqKZ4JLVgYNgXqIYiULBmuHgeuI3H5jSPJb3MExYOyI9ybucEjBSYLs3fsh7eb9PwIc+A4LzXuAWvaBc9Dsx6CL2AlmYZApXs0Bg55ySMwVeJu6c5NActcD+NDfRNGISqCBat1wngfaIKOBUsHHWTzVLCB2QHmsZKknEdHs0XW2MT43Swd1YmSMBT9XfEyMSaT2MQpOMCPT1ojcR//NaKXQv2iMukxSYpLOHuqnAEONJT7jDFaMghoYQqrj5K6Z9oggF02bWlOAurrxMGuWSWymd3VVy1ct5HRl0jE5QHrnoHFXRLaqhOqLoET2jV/RmPVkv1rv1MYuuWPOZI/QH1tcPRDmfJA==</latexit>

Var
�
✓̂(X1, X2, . . . , Xn)

�

<latexit sha1_base64="z9dIfPH3upL5kJeU5MhLiqFgF6I="></latexit>

lim
n!1

Var
�
✓̂(X1, X2, . . . , Xn)

�
= 0

<latexit sha1_base64="H3VpUlUF9ug+0FmLsy6lorhRp/s="></latexit>



Bodové odhady

Odhadujeme neznámý parametr θ. Najdeme odhadovou statistiku
                                tak, aby splňovala některou (nejlépe všechny) 
z následujících vlastností:
✓̂(X1, X2, . . . , Xn)

<latexit sha1_base64="zc1k8hZ7CWTFaGZKq0yXMa3a8x0=">AAACCHicbVA9SwNBFNzzM8avqKWFi0GIEMJdiGhhEbCxjGCSgyQce5tNbsne3rH7TghHShv/io2FIrb+BDv/jZvkCk0cWBhm3vD2jR8LrsG2v62V1bX1jc3cVn57Z3dvv3Bw2NJRoihr0khEyvWJZoJL1gQOgrmxYiT0BWv7o5up335gSvNI3sM4Zr2QDCUfcErASF7hpBsQ6ELAgOCS6zll16uWu/0IdBm7njz3CkW7Ys+Al4mTkSLK0PAKXyZNk5BJoIJo3XHsGHopUcCpYJN8N9EsJnREhqxjqCQh0710dsgEnxmljweRMk8Cnqm/EykJtR6HvpkMCQR60ZuK/3mdBAZXvZTLOAEm6XzRIBEYIjxtBfe5YhTE2BBCFTd/xTQgilAw3eVNCc7iycukVa04tcrFXa1Yv87qyKFjdIpKyEGXqI5uUQM1EUWP6Bm9ojfryXqx3q2P+eiKlWWO0B9Ynz8NIZgP</latexit>

• Nestrannost: 
• Vydatnost:                                              je minimální
• Konzistence:

E
�
✓̂(X1, X2, . . . , Xn)

�
= ✓

<latexit sha1_base64="LwZgUd3/jb13WUo6UwRcnXdrNvQ=">AAACGnicbVDLSgMxFM34rPU16tJNsAgtlDJTKrpQKIjgsoJtBzplyKRpG5rJDMkdoZR+hxt/xY0LRdyJG//G9LHQ1gOBwznnJrknTATX4Djf1srq2vrGZmYru72zu7dvHxw2dJwqyuo0FrHyQqKZ4JLVgYNgXqIYiULBmuHgeuI3H5jSPJb3MExYOyI9ybucEjBSYLs3fsh7eb9PwIc+A4LzXuAWvaBc9Dsx6CL2AlmYZApXs0Bg55ySMwVeJu6c5NActcD+NDfRNGISqCBat1wngfaIKOBUsHHWTzVLCB2QHmsZKknEdHs0XW2MT43Swd1YmSMBT9XfEyMSaT2MQpOMCPT1ojcR//NaKXQv2iMukxSYpLOHuqnAEONJT7jDFaMghoYQqrj5K6Z9oggF02bWlOAurrxMGuWSWymd3VVy1ct5HRl0jE5QHrnoHFXRLaqhOqLoET2jV/RmPVkv1rv1MYuuWPOZI/QH1tcPRDmfJA==</latexit>

Var
�
✓̂(X1, X2, . . . , Xn)

�

<latexit sha1_base64="z9dIfPH3upL5kJeU5MhLiqFgF6I="></latexit>

lim
n!1

Var
�
✓̂(X1, X2, . . . , Xn)

�
= 0

<latexit sha1_base64="H3VpUlUF9ug+0FmLsy6lorhRp/s="></latexit>

Jak se hledá odhadová statistika?



Bodové odhady

Odhadujeme neznámý parametr θ. Najdeme odhadovou statistiku
                                tak, aby splňovala některou (nejlépe všechny) 
z následujících vlastností:
✓̂(X1, X2, . . . , Xn)

<latexit sha1_base64="zc1k8hZ7CWTFaGZKq0yXMa3a8x0=">AAACCHicbVA9SwNBFNzzM8avqKWFi0GIEMJdiGhhEbCxjGCSgyQce5tNbsne3rH7TghHShv/io2FIrb+BDv/jZvkCk0cWBhm3vD2jR8LrsG2v62V1bX1jc3cVn57Z3dvv3Bw2NJRoihr0khEyvWJZoJL1gQOgrmxYiT0BWv7o5up335gSvNI3sM4Zr2QDCUfcErASF7hpBsQ6ELAgOCS6zll16uWu/0IdBm7njz3CkW7Ys+Al4mTkSLK0PAKXyZNk5BJoIJo3XHsGHopUcCpYJN8N9EsJnREhqxjqCQh0710dsgEnxmljweRMk8Cnqm/EykJtR6HvpkMCQR60ZuK/3mdBAZXvZTLOAEm6XzRIBEYIjxtBfe5YhTE2BBCFTd/xTQgilAw3eVNCc7iycukVa04tcrFXa1Yv87qyKFjdIpKyEGXqI5uUQM1EUWP6Bm9ojfryXqx3q2P+eiKlWWO0B9Ynz8NIZgP</latexit>

• Nestrannost: 
• Vydatnost:                                              je minimální
• Konzistence:

E
�
✓̂(X1, X2, . . . , Xn)

�
= ✓

<latexit sha1_base64="LwZgUd3/jb13WUo6UwRcnXdrNvQ=">AAACGnicbVDLSgMxFM34rPU16tJNsAgtlDJTKrpQKIjgsoJtBzplyKRpG5rJDMkdoZR+hxt/xY0LRdyJG//G9LHQ1gOBwznnJrknTATX4Djf1srq2vrGZmYru72zu7dvHxw2dJwqyuo0FrHyQqKZ4JLVgYNgXqIYiULBmuHgeuI3H5jSPJb3MExYOyI9ybucEjBSYLs3fsh7eb9PwIc+A4LzXuAWvaBc9Dsx6CL2AlmYZApXs0Bg55ySMwVeJu6c5NActcD+NDfRNGISqCBat1wngfaIKOBUsHHWTzVLCB2QHmsZKknEdHs0XW2MT43Swd1YmSMBT9XfEyMSaT2MQpOMCPT1ojcR//NaKXQv2iMukxSYpLOHuqnAEONJT7jDFaMghoYQqrj5K6Z9oggF02bWlOAurrxMGuWSWymd3VVy1ct5HRl0jE5QHrnoHFXRLaqhOqLoET2jV/RmPVkv1rv1MYuuWPOZI/QH1tcPRDmfJA==</latexit>

Var
�
✓̂(X1, X2, . . . , Xn)

�

<latexit sha1_base64="z9dIfPH3upL5kJeU5MhLiqFgF6I="></latexit>

lim
n!1

Var
�
✓̂(X1, X2, . . . , Xn)

�
= 0

<latexit sha1_base64="H3VpUlUF9ug+0FmLsy6lorhRp/s="></latexit>

Jak se hledá odhadová statistika?

• Metoda maximální věrohodnosti  (maximalizuje věrohodnostní funkci)
• Momentová metoda  (srovnává teoretické a výběrové momenty)
• Metoda nejmenších čtverců (minimalizuje čtvercovou odchylku)



Bodové odhady



Bodové odhady

Metoda maximální věrohodnosti (Maximum likelihood)



Bodové odhady

Metoda maximální věrohodnosti (Maximum likelihood)

• pozorováním i.i.d. výběru X1, X2, …, Xn dostaneme pozorování x1, x2, …, xn 



Bodové odhady

Metoda maximální věrohodnosti (Maximum likelihood)

• pozorováním i.i.d. výběru X1, X2, …, Xn dostaneme pozorování x1, x2, …, xn 
• uvažujme sdruženou hustotu náhodného vektoru (X1, X2, …, Xn), která závisí                           

na neznámém parametru  f(x1, x2, …, xn; θ)  



Bodové odhady

Metoda maximální věrohodnosti (Maximum likelihood)

• pozorováním i.i.d. výběru X1, X2, …, Xn dostaneme pozorování x1, x2, …, xn 
• uvažujme sdruženou hustotu náhodného vektoru (X1, X2, …, Xn), která závisí                           

na neznámém parametru  f(x1, x2, …, xn; θ)  
• s touto funkcí budeme nadále zacházet jako s funkcí neznámé θ a budeme 

ji nazývat věrohodnostní funkcí: l(θ; x1, x2, …, xn)



Bodové odhady

Metoda maximální věrohodnosti (Maximum likelihood)

• pozorováním i.i.d. výběru X1, X2, …, Xn dostaneme pozorování x1, x2, …, xn 
• uvažujme sdruženou hustotu náhodného vektoru (X1, X2, …, Xn), která závisí                           

na neznámém parametru  f(x1, x2, …, xn; θ)  
• s touto funkcí budeme nadále zacházet jako s funkcí neznámé θ a budeme 

ji nazývat věrohodnostní funkcí: l(θ; x1, x2, …, xn)

• hledáme                                                 a nazveme je maximálně věrohod-
ným odhadem parametru θ.

✓̂ = argmax
✓

l(✓;x1, . . . , xn)

<latexit sha1_base64="bQukLbBXZqC1zjOuNOcIoOdcKXo="></latexit>



Bodové odhady

Metoda maximální věrohodnosti (Maximum likelihood)

• pozorováním i.i.d. výběru X1, X2, …, Xn dostaneme pozorování x1, x2, …, xn 
• uvažujme sdruženou hustotu náhodného vektoru (X1, X2, …, Xn), která závisí                           

na neznámém parametru  f(x1, x2, …, xn; θ)  
• s touto funkcí budeme nadále zacházet jako s funkcí neznámé θ a budeme 

ji nazývat věrohodnostní funkcí: l(θ; x1, x2, …, xn)

• hledáme                                                 a nazveme je maximálně věrohod-
ným odhadem parametru θ.

✓̂ = argmax
✓

l(✓;x1, . . . , xn)

<latexit sha1_base64="bQukLbBXZqC1zjOuNOcIoOdcKXo="></latexit>

Často namísto funkce l(θ; x1, x2, …, xn) maximalizujeme logaritmickou 
věrohodnostní funkci L(θ; x1, x2, …, xn)= ln(l(θ; x1, x2, …, xn)).



Bodové odhady

Metoda maximální věrohodnosti (Maximum likelihood)

• pozorováním i.i.d. výběru X1, X2, …, Xn dostaneme pozorování x1, x2, …, xn 
• uvažujme sdruženou hustotu náhodného vektoru (X1, X2, …, Xn), která závisí                           

na neznámém parametru  f(x1, x2, …, xn; θ)  
• s touto funkcí budeme nadále zacházet jako s funkcí neznámé θ a budeme 

ji nazývat věrohodnostní funkcí: l(θ; x1, x2, …, xn)

• hledáme                                                 a nazveme je maximálně věrohod-
ným odhadem parametru θ.

✓̂ = argmax
✓

l(✓;x1, . . . , xn)

<latexit sha1_base64="bQukLbBXZqC1zjOuNOcIoOdcKXo="></latexit>

Často namísto funkce l(θ; x1, x2, …, xn) maximalizujeme logaritmickou 
věrohodnostní funkci L(θ; x1, x2, …, xn)= ln(l(θ; x1, x2, …, xn)).



Bodové odhady

Příklad: Odhad parametru Poissonova rozdělení p(k) =
�k

k!
e��
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<latexit sha1_base64="F4/6Jz/4bI1eKNaKqor0GpIxqFc=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQEUoSKrqwUBDBZQX7gKYNk+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLZZaPXAhcM593LvPX7MqFSW9WXklpZXVtfy64WNza3tHXN3rymjRGDSwBGLRNtHkjAakoaiipF2LAjiPiMtf3Q19Vv3REgahXdqHJMuR4OQBhQjpSXPPHR54jlVeF1q95yTKnQlHXDUc0613nOgZxatsjUD/EvsjBRBhrpnfrr9CCechAozJGXHtmLVTZFQFDMyKbiJJDHCIzQgHU1DxInsprM/JvBYK30YREJXqOBM/TmRIi7lmPu6kyM1lIveVPzP6yQquOimNIwTRUI8XxQkDKoITkOBfSoIVmysCcKC6lshHiKBsNLRFXQI9uLLf0nTKduV8tltpVi7zOLIgwNwBErABuegBm5AHTQABg/gCbyAV+PReDbejPd5a87IZvbBLxgf3zCGlvY=</latexit>

m1 = x̄ =
1

n

nX

i=1

xi

<latexit sha1_base64="GSLCBKME7viP0qt5/Cu0uT1Uv90=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCbsqMVHRhoeDGZQV7gc44ZNJMG5pkhiQjLcM8gxtfxY0LRdy6cufbmF4W2vpD4OM/53By/jBhVGnH+baWlldW19YLG8XNre2dXXtvv6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLge11sPRCoaizs9SojPUU/QiGKkjRXYpzxwq9ALkYRDaCCSCGdunoncUykPMlp183sBhwEN7JJTdiaCi+DOoARmqgf2l9eNccqJ0JghpTquk2g/Q1JTzEhe9FJFEoQHqEc6BgXiRPnZ5KQcHhunC6NYmic0nLi/JzLElRrx0HRypPtqvjY2/6t1Uh1d+hkVSaqJwNNFUcqgjuE4H9ilkmDNRgYQltT8FeI+Mqlok2LRhODOn7wIzbOyWymf31ZKtatZHAVwCI7ACXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/oaSc2Q==</latexit>

m2 =
1

n

nX

i=1

x2
i

<latexit sha1_base64="U3PTb4SAzvWEgaFlhPa0SVKOchI=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUGwCrshooWBgI1lBPOA7GaZncwmQ2Zml5lZMSzb2/grNhaK2PoDdv6Nk0ehiQcuHM65l3vvCWJGlbbtbyu3tr6xuZXfLuzs7u0fFA+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE4+up37knUtFI3OlJTDyOhoKGFCNtJL9Y4n61Dt1QIpw6WSoyVyXcT2ndyfoCPvi0X/WLZbtizwBXibMgZbBA0y9+uYMIJ5wIjRlSqufYsfZSJDXFjGQFN1EkRniMhqRnqECcKC+d/ZLBU6MMYBhJU0LDmfp7IkVcqQkPTCdHeqSWvan4n9dLdHjppVTEiSYCzxeFCYM6gtNg4IBKgjWbGIKwpOZWiEfI5KJNfAUTgrP88ippVytOrXJ+Wys3rhZx5MEJKIEz4IAL0AA3oAlaAINH8AxewZv1ZL1Y79bHvDVnLWaOwR9Ynz8svZp+</latexit>



Bodové odhady

Příklad: Odhad parametrů normálního rozdělení   N(µ, σ2) 
momentovou metodou.

µ1 = E(X) = µ,

<latexit sha1_base64="tV8EseqHnNjDg/Vyhjn4SIW00IY=">AAAB+nicbZDLSgMxFIYz9VbrbapLN8EiVJAyIxVdWCiI4LKCvUA7DJk004YmmSHJKGXso7hxoYhbn8Sdb2PazkJbfwh8/OcczskfxIwq7TjfVm5ldW19I79Z2Nre2d2zi/stFSUSkyaOWCQ7AVKEUUGammpGOrEkiAeMtIPR9bTefiBS0Ujc63FMPI4GgoYUI20s3y72eOK7tZty56RmEJ5C3y45FWcmuAxuBiWQqeHbX71+hBNOhMYMKdV1nVh7KZKaYkYmhV6iSIzwCA1I16BAnCgvnZ0+gcfG6cMwkuYJDWfu74kUcaXGPDCdHOmhWqxNzf9q3USHl15KRZxoIvB8UZgwqCM4zQH2qSRYs7EBhCU1t0I8RBJhbdIqmBDcxS8vQ+us4lYr53fVUv0qiyMPDsERKAMXXIA6uAUN0AQYPIJn8ArerCfrxXq3PuatOSubOQB/ZH3+AIdVkjc=</latexit>

µ2 = E(X2) = �2 + µ2

<latexit sha1_base64="F4/6Jz/4bI1eKNaKqor0GpIxqFc=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQEUoSKrqwUBDBZQX7gKYNk+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLZZaPXAhcM593LvPX7MqFSW9WXklpZXVtfy64WNza3tHXN3rymjRGDSwBGLRNtHkjAakoaiipF2LAjiPiMtf3Q19Vv3REgahXdqHJMuR4OQBhQjpSXPPHR54jlVeF1q95yTKnQlHXDUc0613nOgZxatsjUD/EvsjBRBhrpnfrr9CCechAozJGXHtmLVTZFQFDMyKbiJJDHCIzQgHU1DxInsprM/JvBYK30YREJXqOBM/TmRIi7lmPu6kyM1lIveVPzP6yQquOimNIwTRUI8XxQkDKoITkOBfSoIVmysCcKC6lshHiKBsNLRFXQI9uLLf0nTKduV8tltpVi7zOLIgwNwBErABuegBm5AHTQABg/gCbyAV+PReDbejPd5a87IZvbBLxgf3zCGlvY=</latexit>

m1 = x̄ =
1

n

nX

i=1

xi

<latexit sha1_base64="GSLCBKME7viP0qt5/Cu0uT1Uv90=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCbsqMVHRhoeDGZQV7gc44ZNJMG5pkhiQjLcM8gxtfxY0LRdy6cufbmF4W2vpD4OM/53By/jBhVGnH+baWlldW19YLG8XNre2dXXtvv6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLge11sPRCoaizs9SojPUU/QiGKkjRXYpzxwq9ALkYRDaCCSCGdunoncUykPMlp183sBhwEN7JJTdiaCi+DOoARmqgf2l9eNccqJ0JghpTquk2g/Q1JTzEhe9FJFEoQHqEc6BgXiRPnZ5KQcHhunC6NYmic0nLi/JzLElRrx0HRypPtqvjY2/6t1Uh1d+hkVSaqJwNNFUcqgjuE4H9ilkmDNRgYQltT8FeI+Mqlok2LRhODOn7wIzbOyWymf31ZKtatZHAVwCI7ACXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/oaSc2Q==</latexit>

m2 =
1

n

nX

i=1

x2
i

<latexit sha1_base64="U3PTb4SAzvWEgaFlhPa0SVKOchI=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUGwCrshooWBgI1lBPOA7GaZncwmQ2Zml5lZMSzb2/grNhaK2PoDdv6Nk0ehiQcuHM65l3vvCWJGlbbtbyu3tr6xuZXfLuzs7u0fFA+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE4+up37knUtFI3OlJTDyOhoKGFCNtJL9Y4n61Dt1QIpw6WSoyVyXcT2ndyfoCPvi0X/WLZbtizwBXibMgZbBA0y9+uYMIJ5wIjRlSqufYsfZSJDXFjGQFN1EkRniMhqRnqECcKC+d/ZLBU6MMYBhJU0LDmfp7IkVcqQkPTCdHeqSWvan4n9dLdHjppVTEiSYCzxeFCYM6gtNg4IBKgjWbGIKwpOZWiEfI5KJNfAUTgrP88ippVytOrXJ+Wys3rhZx5MEJKIEz4IAL0AA3oAlaAINH8AxewZv1ZL1Y79bHvDVnLWaOwR9Ynz8svZp+</latexit>

odtud:

�̂2 + µ̂2 =
1

n

nX

i=1

x2
i

<latexit sha1_base64="6jx01HhwMicu1y+CsAcUCKDCqrs="></latexit>

µ̂ =
1

n

nX

i=1

xi

<latexit sha1_base64="ICJdJyEHUlOZRp6krm3J/876TC4=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwVRKp6MJCwY3LCvYBTQyT6aQdOjMJMxOxhPyAG3/FjQtF3Lp35984fSy09cCFwzn3cu89YcKo0o7zbRWWlldW14rrpY3Nre0de3evpeJUYtLEMYtlJ0SKMCpIU1PNSCeRBPGQkXY4vBr77XsiFY3FrR4lxOeoL2hEMdJGCuwjb4C0x9Ma9CKJcObmmcg9lfIgozU3vxPwIaCBXXYqzgRwkbgzUgYzNAL7y+vFOOVEaMyQUl3XSbSfIakpZiQveakiCcJD1CddQwXiRPnZ5JscHhulB6NYmhIaTtTfExniSo14aDo50gM1743F/7xuqqMLP6MiSTUReLooShnUMRxHA3tUEqzZyBCEJTW3QjxAJhVtAiyZENz5lxdJ67TiVitnN9Vy/XIWRxEcgENwAlxwDurgGjRAE2DwCJ7BK3iznqwX6936mLYWrNnMPvgD6/MHjmSb2w==</latexit>



Bodové odhady

Příklad: Odhad parametrů normálního rozdělení   N(µ, σ2) 
momentovou metodou.

µ1 = E(X) = µ,

<latexit sha1_base64="tV8EseqHnNjDg/Vyhjn4SIW00IY=">AAAB+nicbZDLSgMxFIYz9VbrbapLN8EiVJAyIxVdWCiI4LKCvUA7DJk004YmmSHJKGXso7hxoYhbn8Sdb2PazkJbfwh8/OcczskfxIwq7TjfVm5ldW19I79Z2Nre2d2zi/stFSUSkyaOWCQ7AVKEUUGammpGOrEkiAeMtIPR9bTefiBS0Ujc63FMPI4GgoYUI20s3y72eOK7tZty56RmEJ5C3y45FWcmuAxuBiWQqeHbX71+hBNOhMYMKdV1nVh7KZKaYkYmhV6iSIzwCA1I16BAnCgvnZ0+gcfG6cMwkuYJDWfu74kUcaXGPDCdHOmhWqxNzf9q3USHl15KRZxoIvB8UZgwqCM4zQH2qSRYs7EBhCU1t0I8RBJhbdIqmBDcxS8vQ+us4lYr53fVUv0qiyMPDsERKAMXXIA6uAUN0AQYPIJn8ArerCfrxXq3PuatOSubOQB/ZH3+AIdVkjc=</latexit>

µ2 = E(X2) = �2 + µ2

<latexit sha1_base64="F4/6Jz/4bI1eKNaKqor0GpIxqFc=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQEUoSKrqwUBDBZQX7gKYNk+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLZZaPXAhcM593LvPX7MqFSW9WXklpZXVtfy64WNza3tHXN3rymjRGDSwBGLRNtHkjAakoaiipF2LAjiPiMtf3Q19Vv3REgahXdqHJMuR4OQBhQjpSXPPHR54jlVeF1q95yTKnQlHXDUc0613nOgZxatsjUD/EvsjBRBhrpnfrr9CCechAozJGXHtmLVTZFQFDMyKbiJJDHCIzQgHU1DxInsprM/JvBYK30YREJXqOBM/TmRIi7lmPu6kyM1lIveVPzP6yQquOimNIwTRUI8XxQkDKoITkOBfSoIVmysCcKC6lshHiKBsNLRFXQI9uLLf0nTKduV8tltpVi7zOLIgwNwBErABuegBm5AHTQABg/gCbyAV+PReDbejPd5a87IZvbBLxgf3zCGlvY=</latexit>

m1 = x̄ =
1

n

nX

i=1

xi

<latexit sha1_base64="GSLCBKME7viP0qt5/Cu0uT1Uv90=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCbsqMVHRhoeDGZQV7gc44ZNJMG5pkhiQjLcM8gxtfxY0LRdy6cufbmF4W2vpD4OM/53By/jBhVGnH+baWlldW19YLG8XNre2dXXtvv6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLge11sPRCoaizs9SojPUU/QiGKkjRXYpzxwq9ALkYRDaCCSCGdunoncUykPMlp183sBhwEN7JJTdiaCi+DOoARmqgf2l9eNccqJ0JghpTquk2g/Q1JTzEhe9FJFEoQHqEc6BgXiRPnZ5KQcHhunC6NYmic0nLi/JzLElRrx0HRypPtqvjY2/6t1Uh1d+hkVSaqJwNNFUcqgjuE4H9ilkmDNRgYQltT8FeI+Mqlok2LRhODOn7wIzbOyWymf31ZKtatZHAVwCI7ACXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/oaSc2Q==</latexit>

m2 =
1

n

nX

i=1

x2
i

<latexit sha1_base64="U3PTb4SAzvWEgaFlhPa0SVKOchI=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUGwCrshooWBgI1lBPOA7GaZncwmQ2Zml5lZMSzb2/grNhaK2PoDdv6Nk0ehiQcuHM65l3vvCWJGlbbtbyu3tr6xuZXfLuzs7u0fFA+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE4+up37knUtFI3OlJTDyOhoKGFCNtJL9Y4n61Dt1QIpw6WSoyVyXcT2ndyfoCPvi0X/WLZbtizwBXibMgZbBA0y9+uYMIJ5wIjRlSqufYsfZSJDXFjGQFN1EkRniMhqRnqECcKC+d/ZLBU6MMYBhJU0LDmfp7IkVcqQkPTCdHeqSWvan4n9dLdHjppVTEiSYCzxeFCYM6gtNg4IBKgjWbGIKwpOZWiEfI5KJNfAUTgrP88ippVytOrXJ+Wys3rhZx5MEJKIEz4IAL0AA3oAlaAINH8AxewZv1ZL1Y79bHvDVnLWaOwR9Ynz8svZp+</latexit>

odtud:

�̂2 + µ̂2 =
1

n

nX

i=1

x2
i

<latexit sha1_base64="6jx01HhwMicu1y+CsAcUCKDCqrs="></latexit>

µ̂ =
1

n

nX

i=1

xi

<latexit sha1_base64="ICJdJyEHUlOZRp6krm3J/876TC4=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwVRKp6MJCwY3LCvYBTQyT6aQdOjMJMxOxhPyAG3/FjQtF3Lp35984fSy09cCFwzn3cu89YcKo0o7zbRWWlldW14rrpY3Nre0de3evpeJUYtLEMYtlJ0SKMCpIU1PNSCeRBPGQkXY4vBr77XsiFY3FrR4lxOeoL2hEMdJGCuwjb4C0x9Ma9CKJcObmmcg9lfIgozU3vxPwIaCBXXYqzgRwkbgzUgYzNAL7y+vFOOVEaMyQUl3XSbSfIakpZiQveakiCcJD1CddQwXiRPnZ5JscHhulB6NYmhIaTtTfExniSo14aDo50gM1743F/7xuqqMLP6MiSTUReLooShnUMRxHA3tUEqzZyBCEJTW3QjxAJhVtAiyZENz5lxdJ67TiVitnN9Vy/XIWRxEcgENwAlxwDurgGjRAE2DwCJ7BK3iznqwX6936mLYWrNnMPvgD6/MHjmSb2w==</latexit>

�̂2 =
1

n

nX

i=1

x2
i �

⇣ 1

n

nX

i=1

xi

⌘2
=

1

n

nX

i=1

�
xi � x̄

�2

<latexit sha1_base64="pCnTqxJcM16Z32AVWOalNp8e7jc="></latexit>



Bodové odhady

Příklad: Odhad parametrů normálního rozdělení   N(µ, σ2) 
momentovou metodou.

µ1 = E(X) = µ,

<latexit sha1_base64="tV8EseqHnNjDg/Vyhjn4SIW00IY=">AAAB+nicbZDLSgMxFIYz9VbrbapLN8EiVJAyIxVdWCiI4LKCvUA7DJk004YmmSHJKGXso7hxoYhbn8Sdb2PazkJbfwh8/OcczskfxIwq7TjfVm5ldW19I79Z2Nre2d2zi/stFSUSkyaOWCQ7AVKEUUGammpGOrEkiAeMtIPR9bTefiBS0Ujc63FMPI4GgoYUI20s3y72eOK7tZty56RmEJ5C3y45FWcmuAxuBiWQqeHbX71+hBNOhMYMKdV1nVh7KZKaYkYmhV6iSIzwCA1I16BAnCgvnZ0+gcfG6cMwkuYJDWfu74kUcaXGPDCdHOmhWqxNzf9q3USHl15KRZxoIvB8UZgwqCM4zQH2qSRYs7EBhCU1t0I8RBJhbdIqmBDcxS8vQ+us4lYr53fVUv0qiyMPDsERKAMXXIA6uAUN0AQYPIJn8ArerCfrxXq3PuatOSubOQB/ZH3+AIdVkjc=</latexit>

µ2 = E(X2) = �2 + µ2

<latexit sha1_base64="F4/6Jz/4bI1eKNaKqor0GpIxqFc=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQEUoSKrqwUBDBZQX7gKYNk+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLZZaPXAhcM593LvPX7MqFSW9WXklpZXVtfy64WNza3tHXN3rymjRGDSwBGLRNtHkjAakoaiipF2LAjiPiMtf3Q19Vv3REgahXdqHJMuR4OQBhQjpSXPPHR54jlVeF1q95yTKnQlHXDUc0613nOgZxatsjUD/EvsjBRBhrpnfrr9CCechAozJGXHtmLVTZFQFDMyKbiJJDHCIzQgHU1DxInsprM/JvBYK30YREJXqOBM/TmRIi7lmPu6kyM1lIveVPzP6yQquOimNIwTRUI8XxQkDKoITkOBfSoIVmysCcKC6lshHiKBsNLRFXQI9uLLf0nTKduV8tltpVi7zOLIgwNwBErABuegBm5AHTQABg/gCbyAV+PReDbejPd5a87IZvbBLxgf3zCGlvY=</latexit>

m1 = x̄ =
1

n

nX

i=1

xi

<latexit sha1_base64="GSLCBKME7viP0qt5/Cu0uT1Uv90=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCbsqMVHRhoeDGZQV7gc44ZNJMG5pkhiQjLcM8gxtfxY0LRdy6cufbmF4W2vpD4OM/53By/jBhVGnH+baWlldW19YLG8XNre2dXXtvv6niVGLSwDGLZTtEijAqSENTzUg7kQTxkJFWOLge11sPRCoaizs9SojPUU/QiGKkjRXYpzxwq9ALkYRDaCCSCGdunoncUykPMlp183sBhwEN7JJTdiaCi+DOoARmqgf2l9eNccqJ0JghpTquk2g/Q1JTzEhe9FJFEoQHqEc6BgXiRPnZ5KQcHhunC6NYmic0nLi/JzLElRrx0HRypPtqvjY2/6t1Uh1d+hkVSaqJwNNFUcqgjuE4H9ilkmDNRgYQltT8FeI+Mqlok2LRhODOn7wIzbOyWymf31ZKtatZHAVwCI7ACXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/oaSc2Q==</latexit>

m2 =
1

n

nX

i=1

x2
i

<latexit sha1_base64="U3PTb4SAzvWEgaFlhPa0SVKOchI=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUGwCrshooWBgI1lBPOA7GaZncwmQ2Zml5lZMSzb2/grNhaK2PoDdv6Nk0ehiQcuHM65l3vvCWJGlbbtbyu3tr6xuZXfLuzs7u0fFA+P2ipKJCYtHLFIdgOkCKOCtDTVjHRjSRAPGOkE4+up37knUtFI3OlJTDyOhoKGFCNtJL9Y4n61Dt1QIpw6WSoyVyXcT2ndyfoCPvi0X/WLZbtizwBXibMgZbBA0y9+uYMIJ5wIjRlSqufYsfZSJDXFjGQFN1EkRniMhqRnqECcKC+d/ZLBU6MMYBhJU0LDmfp7IkVcqQkPTCdHeqSWvan4n9dLdHjppVTEiSYCzxeFCYM6gtNg4IBKgjWbGIKwpOZWiEfI5KJNfAUTgrP88ippVytOrXJ+Wys3rhZx5MEJKIEz4IAL0AA3oAlaAINH8AxewZv1ZL1Y79bHvDVnLWaOwR9Ynz8svZp+</latexit>

odtud:

�̂2 + µ̂2 =
1

n

nX

i=1

x2
i

<latexit sha1_base64="6jx01HhwMicu1y+CsAcUCKDCqrs="></latexit>

µ̂ =
1

n

nX

i=1

xi

<latexit sha1_base64="ICJdJyEHUlOZRp6krm3J/876TC4=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwVRKp6MJCwY3LCvYBTQyT6aQdOjMJMxOxhPyAG3/FjQtF3Lp35984fSy09cCFwzn3cu89YcKo0o7zbRWWlldW14rrpY3Nre0de3evpeJUYtLEMYtlJ0SKMCpIU1PNSCeRBPGQkXY4vBr77XsiFY3FrR4lxOeoL2hEMdJGCuwjb4C0x9Ma9CKJcObmmcg9lfIgozU3vxPwIaCBXXYqzgRwkbgzUgYzNAL7y+vFOOVEaMyQUl3XSbSfIakpZiQveakiCcJD1CddQwXiRPnZ5JscHhulB6NYmhIaTtTfExniSo14aDo50gM1743F/7xuqqMLP6MiSTUReLooShnUMRxHA3tUEqzZyBCEJTW3QjxAJhVtAiyZENz5lxdJ67TiVitnN9Vy/XIWRxEcgENwAlxwDurgGjRAE2DwCJ7BK3iznqwX6936mLYWrNnMPvgD6/MHjmSb2w==</latexit>

�̂2 =
1

n

nX

i=1

x2
i �

⇣ 1

n

nX

i=1

xi

⌘2
=

1

n

nX

i=1

�
xi � x̄

�2

<latexit sha1_base64="pCnTqxJcM16Z32AVWOalNp8e7jc="></latexit>



Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady



Statistické charakteristiky: jsou spočteny na základě pozorování  
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= P (�µ � �µ � �µ )
<latexit sha1_base64="msgYYHe5Nmmuo/QpJ2KS6GUkDp0=">AAACIXicbZDLSgMxFIYz3q23qks3wSIoaJnxgl0oCG5cVrCt0Cklk57W0CQz5lIoQ1/Fja/ixoUi3YkvY3oRqvVA4OP/z0ly/ijhTBvf//RmZufmFxaXljMrq2vrG9nNrbKOraJQojGP1X1ENHAmoWSY4XCfKCAi4lCJ2tcDv9IBpVks70w3gZogLcmajBLjpHq2cFncDw/xUWhlA9TgljQUtofDFjw6VdgfijsTdnh4UM/m/Lw/LDwNwRhyaFzFerYfNmJqBUhDOdG6GviJqaVEGUY59DKh1ZAQ2iYtqDqURICupcMNe3jPKQ3cjJU70uChOjmREqF1V0SuUxDzoP96A/E/r2pNs1BLmUysAUlHDzUtxybGg7hwgymghncdEKqY+yumD0QRalyoGRdC8HflaSgf54OT/Nntae7qYhzHEtpBu2gfBegcXaEbVEQlRNETekFv6N179l69D68/ap3xxjPb6Fd5X9/Fa6Kv</latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:



Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady

• Předpokládáme nějaké rozdělení výběru - zpravidla normální

Intervalový odhad je interval ( θ(X), θ(X)) takový, že
                              P( ( θ∈(θ(X), θ(X)))=1-α 

_
_

_
_

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

P (µ  µ  µ )
<latexit sha1_base64="sgdovNPmi1lLTvu/zAR5SEzV5O4=">AAACHXicbZDLSgMxFIYzXmu9VV26CRahQikzWtGFi4IblxXsBTqlZNLTNjSTGZNMoQx9ETe+ihsXirhwI76NmXYWtfVA4OP/z0lyfi/kTGnb/rFWVtfWNzYzW9ntnd29/dzBYV0FkaRQowEPZNMjCjgTUNNMc2iGEojvcWh4w9vEb4xAKhaIBz0Ooe2TvmA9Rok2UidXrhbcInYj0QWZ3BG7fjTBLodHbCiFYDRnusWzTi5vl+xp4WVwUsijtKqd3JfbDWjkg9CUE6Vajh3qdkykZpTDJOtGCkJCh6QPLYOC+KDa8XS7CT41Shf3AmmO0Hiqzk/ExFdq7Hum0yd6oBa9RPzPa0W6d92OmQgjDYLOHupFHOsAJ1HhLpNANR8bIFQy81dMB0QSqk2gWROCs7jyMtTPS85F6fK+nK/cpHFk0DE6QQXkoCtUQXeoimqIoif0gt7Qu/VsvVof1uesdcVKZ47Qn7K+fwHiXaHN</latexit>

= P (�µ � �µ � �µ )
<latexit sha1_base64="msgYYHe5Nmmuo/QpJ2KS6GUkDp0=">AAACIXicbZDLSgMxFIYz3q23qks3wSIoaJnxgl0oCG5cVrCt0Cklk57W0CQz5lIoQ1/Fja/ixoUi3YkvY3oRqvVA4OP/z0ly/ijhTBvf//RmZufmFxaXljMrq2vrG9nNrbKOraJQojGP1X1ENHAmoWSY4XCfKCAi4lCJ2tcDv9IBpVks70w3gZogLcmajBLjpHq2cFncDw/xUWhlA9TgljQUtofDFjw6VdgfijsTdnh4UM/m/Lw/LDwNwRhyaFzFerYfNmJqBUhDOdG6GviJqaVEGUY59DKh1ZAQ2iYtqDqURICupcMNe3jPKQ3cjJU70uChOjmREqF1V0SuUxDzoP96A/E/r2pNs1BLmUysAUlHDzUtxybGg7hwgymghncdEKqY+yumD0QRalyoGRdC8HflaSgf54OT/Nntae7qYhzHEtpBu2gfBegcXaEbVEQlRNETekFv6N179l69D68/ap3xxjPb6Fd5X9/Fa6Kv</latexit>

= P ( X̄ � µ � X̄ � µ � X̄ � µ )
<latexit sha1_base64="Y3WP3WaJdrWn2jMdQMkDvCJCgOg=">AAACNnicbVDLSgMxFM3Ud31VXboJFkGhlhkf6EJBcONGqGAf0Cklk962wSQz5iGUoV/lxu9w58aFIm79BNNasFYPBA7nnJvknijhTBvff/YyU9Mzs3PzC9nFpeWV1dzaekXHVlEo05jHqhYRDZxJKBtmONQSBUREHKrR7cXAr96D0iyWN6aXQEOQjmRtRolxUjN3dVbaCQs4jIhKa/290MoWqMFlaShsH4cduPsxhZ0Q4vuxcFjYbebyftEfAv8lwYjk0QilZu4pbMXUCpCGcqJ1PfAT00iJMoxy6GdDqyEh9JZ0oO6oJAJ0Ix2u3cfbTmnhdqzckQYP1fGJlAiteyJySUFMV096A/E/r25N+6SRMplYA5J+P9S2HJsYDzrELaaAGt5zhFDF3F8x7RJFqHFNZ10JweTKf0llvxgcFI+uD/Pnp6M65tEm2kI7KEDH6BxdohIqI4oe0DN6RW/eo/fivXsf39GMN5rZQL/gfX4BA6GsJA==</latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:



Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady

• Předpokládáme nějaké rozdělení výběru - zpravidla normální

Intervalový odhad je interval ( θ(X), θ(X)) takový, že
                              P( ( θ∈(θ(X), θ(X)))=1-α 

_
_

_
_

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

P (µ  µ  µ )
<latexit sha1_base64="sgdovNPmi1lLTvu/zAR5SEzV5O4=">AAACHXicbZDLSgMxFIYzXmu9VV26CRahQikzWtGFi4IblxXsBTqlZNLTNjSTGZNMoQx9ETe+ihsXirhwI76NmXYWtfVA4OP/z0lyfi/kTGnb/rFWVtfWNzYzW9ntnd29/dzBYV0FkaRQowEPZNMjCjgTUNNMc2iGEojvcWh4w9vEb4xAKhaIBz0Ooe2TvmA9Rok2UidXrhbcInYj0QWZ3BG7fjTBLodHbCiFYDRnusWzTi5vl+xp4WVwUsijtKqd3JfbDWjkg9CUE6Vajh3qdkykZpTDJOtGCkJCh6QPLYOC+KDa8XS7CT41Shf3AmmO0Hiqzk/ExFdq7Hum0yd6oBa9RPzPa0W6d92OmQgjDYLOHupFHOsAJ1HhLpNANR8bIFQy81dMB0QSqk2gWROCs7jyMtTPS85F6fK+nK/cpHFk0DE6QQXkoCtUQXeoimqIoif0gt7Qu/VsvVof1uesdcVKZ47Qn7K+fwHiXaHN</latexit>

= P (�µ � �µ � �µ )
<latexit sha1_base64="msgYYHe5Nmmuo/QpJ2KS6GUkDp0=">AAACIXicbZDLSgMxFIYz3q23qks3wSIoaJnxgl0oCG5cVrCt0Cklk57W0CQz5lIoQ1/Fja/ixoUi3YkvY3oRqvVA4OP/z0ly/ijhTBvf//RmZufmFxaXljMrq2vrG9nNrbKOraJQojGP1X1ENHAmoWSY4XCfKCAi4lCJ2tcDv9IBpVks70w3gZogLcmajBLjpHq2cFncDw/xUWhlA9TgljQUtofDFjw6VdgfijsTdnh4UM/m/Lw/LDwNwRhyaFzFerYfNmJqBUhDOdG6GviJqaVEGUY59DKh1ZAQ2iYtqDqURICupcMNe3jPKQ3cjJU70uChOjmREqF1V0SuUxDzoP96A/E/r2pNs1BLmUysAUlHDzUtxybGg7hwgymghncdEKqY+yumD0QRalyoGRdC8HflaSgf54OT/Nntae7qYhzHEtpBu2gfBegcXaEbVEQlRNETekFv6N179l69D68/ap3xxjPb6Fd5X9/Fa6Kv</latexit>

= P ( X̄ � µ � X̄ � µ � X̄ � µ )
<latexit sha1_base64="Y3WP3WaJdrWn2jMdQMkDvCJCgOg=">AAACNnicbVDLSgMxFM3Ud31VXboJFkGhlhkf6EJBcONGqGAf0Cklk962wSQz5iGUoV/lxu9w58aFIm79BNNasFYPBA7nnJvknijhTBvff/YyU9Mzs3PzC9nFpeWV1dzaekXHVlEo05jHqhYRDZxJKBtmONQSBUREHKrR7cXAr96D0iyWN6aXQEOQjmRtRolxUjN3dVbaCQs4jIhKa/290MoWqMFlaShsH4cduPsxhZ0Q4vuxcFjYbebyftEfAv8lwYjk0QilZu4pbMXUCpCGcqJ1PfAT00iJMoxy6GdDqyEh9JZ0oO6oJAJ0Ix2u3cfbTmnhdqzckQYP1fGJlAiteyJySUFMV096A/E/r25N+6SRMplYA5J+P9S2HJsYDzrELaaAGt5zhFDF3F8x7RJFqHFNZ10JweTKf0llvxgcFI+uD/Pnp6M65tEm2kI7KEDH6BxdohIqI4oe0DN6RW/eo/fivXsf39GMN5rZQL/gfX4BA6GsJA==</latexit>

= P (
X̄ � µ

�

p
n � X̄ � µ

�

p
n � X̄ � µ

�

p
n )

<latexit sha1_base64="7Lgftmc3HHN/rOFbkv2ih9lFGSI="></latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:



Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady

• Předpokládáme nějaké rozdělení výběru - zpravidla normální

Intervalový odhad je interval ( θ(X), θ(X)) takový, že
                              P( ( θ∈(θ(X), θ(X)))=1-α 

_
_

_
_

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

P (µ  µ  µ )
<latexit sha1_base64="sgdovNPmi1lLTvu/zAR5SEzV5O4=">AAACHXicbZDLSgMxFIYzXmu9VV26CRahQikzWtGFi4IblxXsBTqlZNLTNjSTGZNMoQx9ETe+ihsXirhwI76NmXYWtfVA4OP/z0lyfi/kTGnb/rFWVtfWNzYzW9ntnd29/dzBYV0FkaRQowEPZNMjCjgTUNNMc2iGEojvcWh4w9vEb4xAKhaIBz0Ooe2TvmA9Rok2UidXrhbcInYj0QWZ3BG7fjTBLodHbCiFYDRnusWzTi5vl+xp4WVwUsijtKqd3JfbDWjkg9CUE6Vajh3qdkykZpTDJOtGCkJCh6QPLYOC+KDa8XS7CT41Shf3AmmO0Hiqzk/ExFdq7Hum0yd6oBa9RPzPa0W6d92OmQgjDYLOHupFHOsAJ1HhLpNANR8bIFQy81dMB0QSqk2gWROCs7jyMtTPS85F6fK+nK/cpHFk0DE6QQXkoCtUQXeoimqIoif0gt7Qu/VsvVof1uesdcVKZ47Qn7K+fwHiXaHN</latexit>

= P (�µ � �µ � �µ )
<latexit sha1_base64="msgYYHe5Nmmuo/QpJ2KS6GUkDp0=">AAACIXicbZDLSgMxFIYz3q23qks3wSIoaJnxgl0oCG5cVrCt0Cklk57W0CQz5lIoQ1/Fja/ixoUi3YkvY3oRqvVA4OP/z0ly/ijhTBvf//RmZufmFxaXljMrq2vrG9nNrbKOraJQojGP1X1ENHAmoWSY4XCfKCAi4lCJ2tcDv9IBpVks70w3gZogLcmajBLjpHq2cFncDw/xUWhlA9TgljQUtofDFjw6VdgfijsTdnh4UM/m/Lw/LDwNwRhyaFzFerYfNmJqBUhDOdG6GviJqaVEGUY59DKh1ZAQ2iYtqDqURICupcMNe3jPKQ3cjJU70uChOjmREqF1V0SuUxDzoP96A/E/r2pNs1BLmUysAUlHDzUtxybGg7hwgymghncdEKqY+yumD0QRalyoGRdC8HflaSgf54OT/Nntae7qYhzHEtpBu2gfBegcXaEbVEQlRNETekFv6N179l69D68/ap3xxjPb6Fd5X9/Fa6Kv</latexit>

= P ( X̄ � µ � X̄ � µ � X̄ � µ )
<latexit sha1_base64="Y3WP3WaJdrWn2jMdQMkDvCJCgOg=">AAACNnicbVDLSgMxFM3Ud31VXboJFkGhlhkf6EJBcONGqGAf0Cklk962wSQz5iGUoV/lxu9w58aFIm79BNNasFYPBA7nnJvknijhTBvff/YyU9Mzs3PzC9nFpeWV1dzaekXHVlEo05jHqhYRDZxJKBtmONQSBUREHKrR7cXAr96D0iyWN6aXQEOQjmRtRolxUjN3dVbaCQs4jIhKa/290MoWqMFlaShsH4cduPsxhZ0Q4vuxcFjYbebyftEfAv8lwYjk0QilZu4pbMXUCpCGcqJ1PfAT00iJMoxy6GdDqyEh9JZ0oO6oJAJ0Ix2u3cfbTmnhdqzckQYP1fGJlAiteyJySUFMV096A/E/r25N+6SRMplYA5J+P9S2HJsYDzrELaaAGt5zhFDF3F8x7RJFqHFNZ10JweTKf0llvxgcFI+uD/Pnp6M65tEm2kI7KEDH6BxdohIqI4oe0DN6RW/eo/fivXsf39GMN5rZQL/gfX4BA6GsJA==</latexit>

= P (
X̄ � µ

�

p
n � X̄ � µ

�

p
n � X̄ � µ

�

p
n )

<latexit sha1_base64="7Lgftmc3HHN/rOFbkv2ih9lFGSI="></latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>



Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady

• Předpokládáme nějaké rozdělení výběru - zpravidla normální

Intervalový odhad je interval ( θ(X), θ(X)) takový, že
                              P( ( θ∈(θ(X), θ(X)))=1-α 

_
_

_
_

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

P (µ  µ  µ )
<latexit sha1_base64="sgdovNPmi1lLTvu/zAR5SEzV5O4=">AAACHXicbZDLSgMxFIYzXmu9VV26CRahQikzWtGFi4IblxXsBTqlZNLTNjSTGZNMoQx9ETe+ihsXirhwI76NmXYWtfVA4OP/z0lyfi/kTGnb/rFWVtfWNzYzW9ntnd29/dzBYV0FkaRQowEPZNMjCjgTUNNMc2iGEojvcWh4w9vEb4xAKhaIBz0Ooe2TvmA9Rok2UidXrhbcInYj0QWZ3BG7fjTBLodHbCiFYDRnusWzTi5vl+xp4WVwUsijtKqd3JfbDWjkg9CUE6Vajh3qdkykZpTDJOtGCkJCh6QPLYOC+KDa8XS7CT41Shf3AmmO0Hiqzk/ExFdq7Hum0yd6oBa9RPzPa0W6d92OmQgjDYLOHupFHOsAJ1HhLpNANR8bIFQy81dMB0QSqk2gWROCs7jyMtTPS85F6fK+nK/cpHFk0DE6QQXkoCtUQXeoimqIoif0gt7Qu/VsvVof1uesdcVKZ47Qn7K+fwHiXaHN</latexit>

= P (�µ � �µ � �µ )
<latexit sha1_base64="msgYYHe5Nmmuo/QpJ2KS6GUkDp0=">AAACIXicbZDLSgMxFIYz3q23qks3wSIoaJnxgl0oCG5cVrCt0Cklk57W0CQz5lIoQ1/Fja/ixoUi3YkvY3oRqvVA4OP/z0ly/ijhTBvf//RmZufmFxaXljMrq2vrG9nNrbKOraJQojGP1X1ENHAmoWSY4XCfKCAi4lCJ2tcDv9IBpVks70w3gZogLcmajBLjpHq2cFncDw/xUWhlA9TgljQUtofDFjw6VdgfijsTdnh4UM/m/Lw/LDwNwRhyaFzFerYfNmJqBUhDOdG6GviJqaVEGUY59DKh1ZAQ2iYtqDqURICupcMNe3jPKQ3cjJU70uChOjmREqF1V0SuUxDzoP96A/E/r2pNs1BLmUysAUlHDzUtxybGg7hwgymghncdEKqY+yumD0QRalyoGRdC8HflaSgf54OT/Nntae7qYhzHEtpBu2gfBegcXaEbVEQlRNETekFv6N179l69D68/ap3xxjPb6Fd5X9/Fa6Kv</latexit>

= P ( X̄ � µ � X̄ � µ � X̄ � µ )
<latexit sha1_base64="Y3WP3WaJdrWn2jMdQMkDvCJCgOg=">AAACNnicbVDLSgMxFM3Ud31VXboJFkGhlhkf6EJBcONGqGAf0Cklk962wSQz5iGUoV/lxu9w58aFIm79BNNasFYPBA7nnJvknijhTBvff/YyU9Mzs3PzC9nFpeWV1dzaekXHVlEo05jHqhYRDZxJKBtmONQSBUREHKrR7cXAr96D0iyWN6aXQEOQjmRtRolxUjN3dVbaCQs4jIhKa/290MoWqMFlaShsH4cduPsxhZ0Q4vuxcFjYbebyftEfAv8lwYjk0QilZu4pbMXUCpCGcqJ1PfAT00iJMoxy6GdDqyEh9JZ0oO6oJAJ0Ix2u3cfbTmnhdqzckQYP1fGJlAiteyJySUFMV096A/E/r25N+6SRMplYA5J+P9S2HJsYDzrELaaAGt5zhFDF3F8x7RJFqHFNZ10JweTKf0llvxgcFI+uD/Pnp6M65tEm2kI7KEDH6BxdohIqI4oe0DN6RW/eo/fivXsf39GMN5rZQL/gfX4BA6GsJA==</latexit>

= P (
X̄ � µ

�

p
n � X̄ � µ

�

p
n � X̄ � µ

�

p
n )

<latexit sha1_base64="7Lgftmc3HHN/rOFbkv2ih9lFGSI="></latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>



Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady

• Předpokládáme nějaké rozdělení výběru - zpravidla normální

Intervalový odhad je interval ( θ(X), θ(X)) takový, že
                              P( ( θ∈(θ(X), θ(X)))=1-α 

_
_

_
_

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

P (µ  µ  µ )
<latexit sha1_base64="sgdovNPmi1lLTvu/zAR5SEzV5O4=">AAACHXicbZDLSgMxFIYzXmu9VV26CRahQikzWtGFi4IblxXsBTqlZNLTNjSTGZNMoQx9ETe+ihsXirhwI76NmXYWtfVA4OP/z0lyfi/kTGnb/rFWVtfWNzYzW9ntnd29/dzBYV0FkaRQowEPZNMjCjgTUNNMc2iGEojvcWh4w9vEb4xAKhaIBz0Ooe2TvmA9Rok2UidXrhbcInYj0QWZ3BG7fjTBLodHbCiFYDRnusWzTi5vl+xp4WVwUsijtKqd3JfbDWjkg9CUE6Vajh3qdkykZpTDJOtGCkJCh6QPLYOC+KDa8XS7CT41Shf3AmmO0Hiqzk/ExFdq7Hum0yd6oBa9RPzPa0W6d92OmQgjDYLOHupFHOsAJ1HhLpNANR8bIFQy81dMB0QSqk2gWROCs7jyMtTPS85F6fK+nK/cpHFk0DE6QQXkoCtUQXeoimqIoif0gt7Qu/VsvVof1uesdcVKZ47Qn7K+fwHiXaHN</latexit>

= P (�µ � �µ � �µ )
<latexit sha1_base64="msgYYHe5Nmmuo/QpJ2KS6GUkDp0=">AAACIXicbZDLSgMxFIYz3q23qks3wSIoaJnxgl0oCG5cVrCt0Cklk57W0CQz5lIoQ1/Fja/ixoUi3YkvY3oRqvVA4OP/z0ly/ijhTBvf//RmZufmFxaXljMrq2vrG9nNrbKOraJQojGP1X1ENHAmoWSY4XCfKCAi4lCJ2tcDv9IBpVks70w3gZogLcmajBLjpHq2cFncDw/xUWhlA9TgljQUtofDFjw6VdgfijsTdnh4UM/m/Lw/LDwNwRhyaFzFerYfNmJqBUhDOdG6GviJqaVEGUY59DKh1ZAQ2iYtqDqURICupcMNe3jPKQ3cjJU70uChOjmREqF1V0SuUxDzoP96A/E/r2pNs1BLmUysAUlHDzUtxybGg7hwgymghncdEKqY+yumD0QRalyoGRdC8HflaSgf54OT/Nntae7qYhzHEtpBu2gfBegcXaEbVEQlRNETekFv6N179l69D68/ap3xxjPb6Fd5X9/Fa6Kv</latexit>

= P ( X̄ � µ � X̄ � µ � X̄ � µ )
<latexit sha1_base64="Y3WP3WaJdrWn2jMdQMkDvCJCgOg=">AAACNnicbVDLSgMxFM3Ud31VXboJFkGhlhkf6EJBcONGqGAf0Cklk962wSQz5iGUoV/lxu9w58aFIm79BNNasFYPBA7nnJvknijhTBvff/YyU9Mzs3PzC9nFpeWV1dzaekXHVlEo05jHqhYRDZxJKBtmONQSBUREHKrR7cXAr96D0iyWN6aXQEOQjmRtRolxUjN3dVbaCQs4jIhKa/290MoWqMFlaShsH4cduPsxhZ0Q4vuxcFjYbebyftEfAv8lwYjk0QilZu4pbMXUCpCGcqJ1PfAT00iJMoxy6GdDqyEh9JZ0oO6oJAJ0Ix2u3cfbTmnhdqzckQYP1fGJlAiteyJySUFMV096A/E/r25N+6SRMplYA5J+P9S2HJsYDzrELaaAGt5zhFDF3F8x7RJFqHFNZ10JweTKf0llvxgcFI+uD/Pnp6M65tEm2kI7KEDH6BxdohIqI4oe0DN6RW/eo/fivXsf39GMN5rZQL/gfX4BA6GsJA==</latexit>

= P (
X̄ � µ

�

p
n � X̄ � µ

�

p
n � X̄ � µ

�

p
n )

<latexit sha1_base64="7Lgftmc3HHN/rOFbkv2ih9lFGSI="></latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>



Intervalové odhady

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>



Intervalové odhady

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>



Intervalové odhady

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>



Intervalové odhady

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>



Intervalové odhady

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>



Intervalové odhady

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>



Intervalové odhady

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

= P (
X̄ � µ

�

p
n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>



Intervalové odhady

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

= P (
X̄ � µ
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n  Z 

X̄ � µ

�

p
n ) = 1� ↵

<latexit sha1_base64="X7PUwobaRliRNSVQ8VjR4mQ8czo="></latexit>

= P (u↵/2  Z  u1�↵/2)
<latexit sha1_base64="5mSfr9xL/WvAHjxgz6k/CKoNuFQ=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCZV0YVCwY3LCvaBTQiT6aQdOpnEmYlQQn/Djb/ixoUiLnXl3zhtg2jrgcs9nHMvM/f4MaNSWdaXMTM7N7+wmFvKL6+srq2bG5t1GSUCkxqOWCSaPpKEUU5qiipGmrEgKPQZafi9y6HfuCdC0ojfqH5M3BB1OA0oRkpLnmldVIvOPoQw8VIHsbiLDssD6DByB2/HTRv2wY+155kFq2SNAKeJnZECyFD1zA+nHeEkJFxhhqRs2Vas3BQJRTEjg7yTSBIj3EMd0tKUo5BINx1dNoC7WmnDIBK6uIIj9fdGikIp+6GvJ0OkunLSG4r/ea1EBWduSnmcKMLx+KEgYVBFcBgTbFNBsGJ9TRAWVP8V4i4SCCsdZl6HYE+ePE3q5ZJ9VDq5Pi5UzrM4cmAb7IAisMEpqIArUAU1gMEDeAIv4NV4NJ6NN+N9PDpjZDtb4A+Mz28ayJ3k</latexit>

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>



Intervalové odhady

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>

P ( X̄ � sp
n
t1�↵/2(n� 1)  µ  X̄ +

sp
n
t1�↵/2(n� 1) ) = 1� ↵

<latexit sha1_base64="X+AGwBbzv86AzueSFdJ6yQx8/jw="></latexit>



Intervalové odhady

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>

Tedy intervalový odhad je ve tvaru:      
kde  SE je tzv. standardní chyba.

( X̄ � SE, X̄ + SE )
<latexit sha1_base64="PWNX9jMQiqvaJHY1hChsDGQl7Yg=">AAACDXicbVDLSgMxFL1TX7W+Rl26CVahYi0zPtCFi4IILivaB3SGkknTNjTzIMkIZegPuPFX3LhQxK17d/6NaTsLbT0kcHLOvdzc40WcSWVZ30Zmbn5hcSm7nFtZXVvfMDe3ajKMBaFVEvJQNDwsKWcBrSqmOG1EgmLf47Tu9a9Gfv2BCsnC4F4NIur6uBuwDiNYaall7hWcouNhkTSG6AjdXReRo08qHGpBvw9aZt4qWWOgWWKnJA8pKi3zy2mHJPZpoAjHUjZtK1JugoVihNNhzokljTDp4y5tahpgn0o3GW8zRPtaaaNOKPQNFBqrvzsS7Es58D1d6WPVk9PeSPzPa8aqc+EmLIhiRQMyGdSJOVIhGkWD2kxQovhAE0wE039FpIcFJkoHmNMh2NMrz5Lacck+KZ3dnubLl2kcWdiBXSiADedQhhuoQBUIPMIzvMKb8WS8GO/Gx6Q0Y6Q92/AHxucP/0aYUw==</latexit>

P ( X̄ � sp
n
t1�↵/2(n� 1)  µ  X̄ +

sp
n
t1�↵/2(n� 1) ) = 1� ↵

<latexit sha1_base64="X+AGwBbzv86AzueSFdJ6yQx8/jw="></latexit>



Intervalové odhady

X̄n � µ

�

p
n ⇠ N(0, 1)

<latexit sha1_base64="zDOFFhiaeI3wSwKG1NCLXPI+noQ=">AAACGnicbVDLSgMxFM3UV62vUZdugkWoUMuMD3ThouDGlVSwD+gMJZNm2tAkMyYZoQzzHW78FTcuFHEnbvwb08dCWw9c7uGce0nuCWJGlXacbyu3sLi0vJJfLaytb2xu2ds7DRUlEpM6jlgkWwFShFFB6ppqRlqxJIgHjDSDwdXIbz4QqWgk7vQwJj5HPUFDipE2Usd2vVAinHoBkmkr64gjjydZ6ina4yjz1L3UqTCdcnhTcspe2T3s2EWn4owB54k7JUUwRa1jf3rdCCecCI0ZUqrtOrH2UyQ1xYxkBS9RJEZ4gHqkbahAnCg/HZ+WwQOjdGEYSVNCw7H6eyNFXKkhD8wkR7qvZr2R+J/XTnR44adUxIkmAk8eChMGdQRHOcEulQRrNjQEYUnNXyHuI5OVNmkWTAju7MnzpHFccU8qZ7enxerlNI482AP7oARccA6q4BrUQB1g8AiewSt4s56sF+vd+piM5qzpzi74A+vrB3NeoQk=</latexit>

X̄n � µ

s

p
n ⇠ t(n� 1)

<latexit sha1_base64="xAHKZJQNIJbN5JjtvvmCmh/RO8g=">AAACE3icbVDLSgMxFM34rPVVdekmWIQqtMz4QBcuCm5cVrAP6JSSSTM1mGTG5I5QhvkHN/6KGxeKuHXjzr8xfSy09cDlHs65l+SeIBbcgOt+O3PzC4tLy7mV/Ora+sZmYWu7YaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBncXQ795gPThkfqBgYx60jSVzzklICVuoVDP9SEpn5AdNrKuqrsyyRLTeabew2psp1LDCVV9g66haJbcUfAs8SbkCKaoNYtfPm9iCaSKaCCGNP23Bg6KdHAqWBZ3k8Miwm9I33WtlQRyUwnHd2U4X2r9HAYaVsK8Ej9vZESacxABnZSErg1095Q/M9rJxCed1Ku4gSYouOHwkRgiPAwINzjmlEQA0sI1dz+FdNbYkMCG2PehuBNnzxLGkcV77hyen1SrF5M4sihXbSHSshDZ6iKrlAN1RFFj+gZvaI358l5cd6dj/HonDPZ2UF/4Hz+AL5knqY=</latexit>

µ̂ = X̄n
<latexit sha1_base64="oovnE+FjPZADZgzIEIIubNkdQaU=">AAAB/nicbVDLSgNBEOyNrxhfUfHkZTAInsKuD/SgEPDiMYJ5QHYJs5NJMmRmdpmZFcKy4K948aCIV7/Dm3/jJNmDJhY0FFXddHeFMWfauO63U1haXlldK66XNja3tnfKu3tNHSWK0AaJeKTaIdaUM0kbhhlO27GiWISctsLR7cRvPVKlWSQfzDimgcADyfqMYGOlbvnAH2KT+iLJ0A3yQ6zSdta1esWtulOgReLlpAI56t3yl9+LSCKoNIRjrTueG5sgxcowwmlW8hNNY0xGeEA7lkosqA7S6fkZOrZKD/UjZUsaNFV/T6RYaD0Woe0U2Az1vDcR//M6ielfBSmTcWKoJLNF/YQjE6FJFqjHFCWGjy3BRDF7KyJDrDAxNrGSDcGbf3mRNE+r3ln14v68UrvO4yjCIRzBCXhwCTW4gzo0gEAKz/AKb86T8+K8Ox+z1oKTz+zDHzifP/PVlXg=</latexit>

X̄n ⇠ N(µ, �2/n)
<latexit sha1_base64="0HDB19Bzu+4XCDB/wJ+fiWIoV1Y=">AAACC3icbVDLSgMxFM3UV62vUZduQotQodSZqujCRcGNK6lgH9CpQybNtKFJZkgyQhm6d+OvuHGhiFt/wJ1/Y/pYaOuBCyfn3EvuPUHMqNKO821llpZXVtey67mNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga+80HIhWNxJ0exqTDUU/QkGKkjeTbeS9AMm2NfAE9RTm8KXo8KXkl8+hxdF85Fke+XXDKzgRwkbgzUgAz1Hz7y+tGOOFEaMyQUm3XiXUnRVJTzMgo5yWKxAgPUI+0DRWIE9VJJ7eM4KFRujCMpCmh4UT9PZEirtSQB6aTI91X895Y/M9rJzq86KRUxIkmAk8/ChMGdQTHwcAulQRrNjQEYUnNrhD3kURYm/hyJgR3/uRF0qiU3ZPy2e1poXo5iyMLDkAeFIELzkEVXIMaqAMMHsEzeAVv1pP1Yr1bH9PWjDWb2Qd/YH3+AAjbmb4=</latexit>

• Příklad:

X̄ � µ

�

p
n = u1�↵/2

<latexit sha1_base64="i8O+wCN70sHULoyeb++oimK06xI="></latexit>

X̄ � µ

�

p
n = u↵/2

<latexit sha1_base64="xx1XAnxNiQUS3gGHNzZNF+NjzeQ="></latexit>

µ = X̄ � �p
n
u↵/2

<latexit sha1_base64="7hH1b3WUHwt5Pcy/OoSpqlCEawE="></latexit>

µ = X̄ � �p
n
u1�↵/2

<latexit sha1_base64="x3xmVVeYceBGG9jyDS/OcHtBHEo="></latexit>

= X̄ +
�p
n
u1�↵/2

<latexit sha1_base64="36B6fkjIAX2t6fzBNt0qIgJ4nXo=">AAACG3icbVDLSgMxFM3UV62vUZdugkUQxDpTFV0oFNy4rGAf0CnlTpppQzOZMckIZZj/cOOvuHGhiCvBhX9j+lho9cDlHs65l+QeP+ZMacf5snJz8wuLS/nlwsrq2vqGvblVV1EiCa2RiEey6YOinAla00xz2owlhdDntOEPrkZ+455KxSJxq4cxbYfQEyxgBLSROnb50vNBps0MH2AvkEBST7FeCJnpd1KnIstw0kndQw943IejcoY7dtEpOWPgv8SdkiKaotqxP7xuRJKQCk04KNVynVi3U5CaEU6zgpcoGgMZQI+2DBUQUtVOx7dleM8oXRxE0pTQeKz+3EghVGoY+mYyBN1Xs95I/M9rJTo4b6dMxImmgkweChKOdYRHQeEuk5RoPjQEiGTmr5j0wSSkTZwFE4I7e/JfUi+X3OPS6c1JsXIxjSOPdtAu2kcuOkMVdI2qqIYIekBP6AW9Wo/Ws/VmvU9Gc9Z0Zxv9gvX5DcC0oTc=</latexit>

P ( X̄ � �p
n
u1�↵/2  µ  X̄ +

�p
n
u1�↵/2 ) = 1� ↵

<latexit sha1_base64="PGvAxgVM0HkKb9zKgB5DXmQi7g8="></latexit>

Tedy intervalový odhad je ve tvaru:      
kde  SE je tzv. standardní chyba.

( X̄ � SE, X̄ + SE )
<latexit sha1_base64="PWNX9jMQiqvaJHY1hChsDGQl7Yg=">AAACDXicbVDLSgMxFL1TX7W+Rl26CVahYi0zPtCFi4IILivaB3SGkknTNjTzIMkIZegPuPFX3LhQxK17d/6NaTsLbT0kcHLOvdzc40WcSWVZ30Zmbn5hcSm7nFtZXVvfMDe3ajKMBaFVEvJQNDwsKWcBrSqmOG1EgmLf47Tu9a9Gfv2BCsnC4F4NIur6uBuwDiNYaall7hWcouNhkTSG6AjdXReRo08qHGpBvw9aZt4qWWOgWWKnJA8pKi3zy2mHJPZpoAjHUjZtK1JugoVihNNhzokljTDp4y5tahpgn0o3GW8zRPtaaaNOKPQNFBqrvzsS7Es58D1d6WPVk9PeSPzPa8aqc+EmLIhiRQMyGdSJOVIhGkWD2kxQovhAE0wE039FpIcFJkoHmNMh2NMrz5Lacck+KZ3dnubLl2kcWdiBXSiADedQhhuoQBUIPMIzvMKb8WS8GO/Gx6Q0Y6Q92/AHxucP/0aYUw==</latexit>

P ( X̄ � sp
n
t1�↵/2(n� 1)  µ  X̄ +

sp
n
t1�↵/2(n� 1) ) = 1� ↵

<latexit sha1_base64="X+AGwBbzv86AzueSFdJ6yQx8/jw="></latexit>
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Simulační příklad:   N=100, μ=0,  α=0,05,   (5 intervalů mimo)
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Příklad: Test spotřeby automobilu

Deklarovaná průměrná spotřeba = 12,5l/100km 

X̄ =
1

14

14X

i=1

xi =
194, 8

14
= 13, 914

<latexit sha1_base64="mfEe/TtXALz2vRFFnlJRxL98aAM="></latexit>
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"
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#
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SE =

r
0, 309

14
t0,95(13) = 0, 15.2, 16 = 0, 32

<latexit sha1_base64="TVyZpVB5ZcEjSLemNstozX8/yLM="></latexit>
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Protože  12,5 ∉ (13,59; 14,23), můžeme tvrdit, 
že naměřená spotřeba se od deklarované 
statisticky významně liší.
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Statistické charakteristiky: jsou spočteny na základě pozorování  
x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady

• Předpokládáme nějaké rozdělení výběru - zpravidla normální

Intervalový odhad je interval ( θ(X), θ(X)) takový, že
                              P( ( θ∈(θ(X), θ(X)))=1-α 

_
_

_
_

• Příklad 2:  odhad rozptylu s2
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_
_

_
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• Příklad 2:  odhad rozptylu s2 (n� 1)s2

�2
⇠ �2(n� 1)

<latexit sha1_base64="v78+wNAIdvzlM38bFPi94gPGG14=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARqmCZqYouXBTcuKxgL9CZlkyaaUOTzJBkhDL0Hdz4Km5cKOLWjTvfxnTahbYeCHz8/zmcnD+IGVXacb6t3NLyyupafr2wsbm1vWPv7jVUlEhM6jhikWwFSBFGBalrqhlpxZIgHjDSDIY3E7/5QKSikbjXo5j4HPUFDSlG2khd+8QLJcJpSZy6x6pTGaeeon2ODEFDHHp4QDuVzO7aRafsZAUXwZ1BEcyq1rW/vF6EE06Exgwp1XadWPspkppiRsYFL1EkRniI+qRtUCBOlJ9mN43hkVF6MIykeULDTP09kSKu1IgHppMjPVDz3kT8z2snOrzyUyriRBOBp4vChEEdwUlAsEclwZqNDCAsqfkrxANkQtImxoIJwZ0/eREalbJ7Vr64Oy9Wr2dx5MEBOAQl4IJLUAW3oAbqAINH8AxewZv1ZL1Y79bHtDVnzWb2wZ+yPn8AP32cdw==</latexit>
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_
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• Příklad 2:  odhad rozptylu s2

(n� 1)s2

�2
1�↵/2(n� 1)

 �2  (n� 1)s2

�2
↵/2(n� 1)

<latexit sha1_base64="yr+ivw+lgAv+7BOZNUmmj9ZOJiE="></latexit>

(n� 1)s2

�2
⇠ �2(n� 1)
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X̄ �
r

p(1� p)

n
u1�↵/2  p  X̄ +

r
p(1� p)

n
u1�↵/2

<latexit sha1_base64="ceXiAsLmdhzaKECBs2fNGb9N9+Q="></latexit>

- provedeme posloupnost n nezávislých alternativních pokusů
- spočteme relativní četnost p případů, v nichž nastal sledovaný jev
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X̄ �
r

p(1� p)

n
u1�↵/2  p  X̄ +

r
p(1� p)

n
u1�↵/2

<latexit sha1_base64="ceXiAsLmdhzaKECBs2fNGb9N9+Q="></latexit>

- při šetření jsme zjistili, že ze 100 dotázaných respondentů 43 
se chystá volit stranu mírného pokroku v mezích zákona

- má tato strana šanci vyhrát ve volbách?

X̄ = 0, 43
<latexit sha1_base64="xWiHqjADAXrOv917b4985q9/AvU=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLJrK3pQKHjxWMF+QLuWbJptQ7PJkmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeUHMmTau++0sLa+srq3nNvKbW9s7u4W9/YaWiSK0TiSXqhVgTTkTtG6Y4bQVK4qjgNNmMLyZ+M1HqjST4t6MYupHuC9YyAg2VnroBFilrTG6Ru5ppdwtFN2SOwVaJF5GipCh1i18dXqSJBEVhnCsddtzY+OnWBlGOB3nO4mmMSZD3KdtSwWOqPbT6dVjdGyVHgqlsiUMmqq/J1IcaT2KAtsZYTPQ895E/M9rJya89FMm4sRQQWaLwoQjI9EkAtRjihLDR5Zgopi9FZEBVpgYG1TehuDNv7xIGmclr1w6v6sUq1dZHDk4hCM4AQ8uoAq3UIM6EFDwDK/w5jw5L8678zFrXXKymQP4A+fzB3NpkSg=</latexit>

u0,975 = 1, 96
<latexit sha1_base64="BGWDJp4PpFSMl+n7/YlF3kwfB9Q=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KCVRay0oFLx4rGA/oI1ls920SzebsLtRSuj/8OJBEa/+F2/+G7dtDtr6YODx3gwz87yIM6Vt+9taWl5ZXVvPbGQ3t7Z3dnN7+w0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesObid98pFKxUNzrUUTdAPcF8xnB2kgPcTexC5VyaXztFCoX3VzeLtpToEXipCQPKWrd3FenF5I4oEITjpVqO3ak3QRLzQin42wnVjTCZIj7tG2owAFVbjK9eoyOjdJDfihNCY2m6u+JBAdKjQLPdAZYD9S8NxH/89qx9i/dhIko1lSQ2SI/5kiHaBIB6jFJieYjQzCRzNyKyABLTLQJKmtCcOZfXiSN06JzVizdneerV2kcGTiEIzgBB8pQhVuoQR0ISHiGV3iznqwX6936mLUuWenMAfyB9fkD/eqQ3Q==</latexit>
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x1, x2, …, xn   výběru  X1, X2, …, Xn.

Intervalové odhady

• Předpokládáme nějaké rozdělení výběru - zpravidla normální

Intervalový odhad je interval ( θ(X), θ(X)) takový, že
                              P( ( θ∈(θ(X), θ(X)))=1-α 
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• Příklad 3:  odhad pravděpodobnosti  p
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<latexit sha1_base64="ceXiAsLmdhzaKECBs2fNGb9N9+Q="></latexit>

- při šetření jsme zjistili, že ze 100 dotázaných respondentů 43 
se chystá volit stranu mírného pokroku v mezích zákona

- má tato strana šanci vyhrát ve volbách?

X̄ = 0, 43
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Tedy intervalový odhad je (0,33; 0,53) => SMPvMZ má 
statisticky významnou šanci získat nadpoloviční většinu.u0,975 = 1, 96
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