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Základy stochastiky
Statistické charakteristiky a odhady



Statistické charakteristiky

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.



Statistické charakteristiky

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.



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

• Uspořádaný výběr: X(1), X(2), …, X(n)  vznikne z původního 
výběru X1, X2, …, Xn upořádáním podle velikosti pozorovaných 
hodnot x1, x2, …, xn .

• Pořadová statistika: X(k) je náhodná veličina Xm, která je k-tá v 
po-řadí podle velikosti pozorovaných hodnot x1, x2, …, xn . 
Index k nazýváme pořadím veličiny Xm a zapisujeme to  Rm = k. 

• Statistika X(1)  se nazývá minimum,  X(n) je maximum

• medián       : je-li n liché, je roven X([n/2]+1)                                                          

                                  pro n sudé je roven (X(n/2) + X(n/2+1))/2 

• dolní kvartil       :  X([n/4]+1)  resp.  (X(n/4) + X(n/4+1))/2   

• horní kvartil       :  X([3n/4]+1)  resp.  (X(3n/4-1) + X(3n/4))/2 

x̃50
<latexit sha1_base64="SQ2XMaS3T7HIi8c1Dmhx0txMYdE=">AAAB9XicbVDLSsNAFJ34rPVVdekmWARXJdH6AhcFNy4r2Ae0sUwmk3boZBJmbtQS8h9uXCji1n9x5984SYOo9cCFwzn3cu89bsSZAsv6NObmFxaXlksr5dW19Y3NytZ2W4WxJLRFQh7KrosV5UzQFjDgtBtJigOX0447vsz8zh2VioXiBiYRdQI8FMxnBIOWbvvAuEeTh3SQHFvpoFK1alYOc5bYBamiAs1B5aPvhSQOqADCsVI924rASbAERjhNy/1Y0QiTMR7SnqYCB1Q5SX51au5rxTP9UOoSYObqz4kEB0pNAld3BhhG6q+Xif95vRj8MydhIoqBCjJd5MfchNDMIjA9JikBPtEEE8n0rSYZYYkJ6KDKeQjnGU6+X54l7cOafVSrX9erjYsijhLaRXvoANnoFDXQFWqiFiJIokf0jF6Me+PJeDXepq1zRjGzg37BeP8Cy3uS0g==</latexit>

x̃25
<latexit sha1_base64="IkIwEpCTeYf6P+Ykj3hYv4nnv/E=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVZJaX+Ci4MZlBfuANpbJZNIOnTyYuVFLyH+4caGIW//FnX/jNA2i1gMXDufcy733OJHgCkzz0ygsLC4trxRXS2vrG5tb5e2dtgpjSVmLhiKUXYcoJnjAWsBBsG4kGfEdwTrO+HLqd+6YVDwMbmASMdsnw4B7nBLQ0m0fuHBZ8pAOktpxOihXzKqZAc8TKycVlKM5KH/03ZDGPguACqJUzzIjsBMigVPB0lI/ViwidEyGrKdpQHym7CS7OsUHWnGxF0pdAeBM/TmREF+pie/oTp/ASP31puJ/Xi8G78xOeBDFwAI6W+TFAkOIpxFgl0tGQUw0IVRyfSumIyIJBR1UKQvhfIqT75fnSbtWtY6q9et6pXGRx1FEe2gfHSILnaIGukJN1EIUSfSIntGLcW88Ga/G26y1YOQzu+gXjPcvzoKS1A==</latexit>

x̃75
<latexit sha1_base64="zca5nO2pTxteLqdRhqIEqMdlitE=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVRKtVsFFwY3LCvYBbSyTyU07dPJgZqKWkP9w40IRt/6LO//GaRpErQcuHM65l3vvcSLOpDLNT6OwsLi0vFJcLa2tb2xulbd32jKMBYUWDXkoug6RwFkALcUUh24kgPgOh44zvpz6nTsQkoXBjZpEYPtkGDCPUaK0dNtXjLuQPKSDpH6SDsoVs2pmwPPEykkF5WgOyh99N6SxD4GinEjZs8xI2QkRilEOaakfS4gIHZMh9DQNiA/STrKrU3ygFRd7odAVKJypPycS4ks58R3d6RM1kn+9qfif14uVd2YnLIhiBQGdLfJijlWIpxFglwmgik80IVQwfSumIyIIVTqoUhbC+RSn3y/Pk/ZR1Tqu1q5rlcZFHkcR7aF9dIgsVEcNdIWaqIUoEugRPaMX4954Ml6Nt1lrwchndtEvGO9f1iCS2Q==</latexit>

Pořadové statistiky



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

• Uspořádaný výběr: X(1), X(2), …, X(n)  vznikne z původního 
výběru X1, X2, …, Xn upořádáním podle velikosti pozorovaných 
hodnot x1, x2, …, xn .

• Pořadová statistika: X(k) je náhodná veličina Xm, která je k-tá v 
po-řadí podle velikosti pozorovaných hodnot x1, x2, …, xn . 
Index k nazýváme pořadím veličiny Xm a zapisujeme to  Rm = k. 

• Statistika X(1)  se nazývá minimum,  X(n) je maximum

• medián       : je-li n liché, je roven X([n/2]+1)                                                          

                                  pro n sudé je roven (X(n/2) + X(n/2+1))/2 

• dolní kvartil       :  X([n/4]+1)  resp.  (X(n/4) + X(n/4+1))/2   

• horní kvartil       :  X([3n/4]+1)  resp.  (X(3n/4-1) + X(3n/4))/2 

x̃50
<latexit sha1_base64="SQ2XMaS3T7HIi8c1Dmhx0txMYdE=">AAAB9XicbVDLSsNAFJ34rPVVdekmWARXJdH6AhcFNy4r2Ae0sUwmk3boZBJmbtQS8h9uXCji1n9x5984SYOo9cCFwzn3cu89bsSZAsv6NObmFxaXlksr5dW19Y3NytZ2W4WxJLRFQh7KrosV5UzQFjDgtBtJigOX0447vsz8zh2VioXiBiYRdQI8FMxnBIOWbvvAuEeTh3SQHFvpoFK1alYOc5bYBamiAs1B5aPvhSQOqADCsVI924rASbAERjhNy/1Y0QiTMR7SnqYCB1Q5SX51au5rxTP9UOoSYObqz4kEB0pNAld3BhhG6q+Xif95vRj8MydhIoqBCjJd5MfchNDMIjA9JikBPtEEE8n0rSYZYYkJ6KDKeQjnGU6+X54l7cOafVSrX9erjYsijhLaRXvoANnoFDXQFWqiFiJIokf0jF6Me+PJeDXepq1zRjGzg37BeP8Cy3uS0g==</latexit>

x̃25
<latexit sha1_base64="IkIwEpCTeYf6P+Ykj3hYv4nnv/E=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVZJaX+Ci4MZlBfuANpbJZNIOnTyYuVFLyH+4caGIW//FnX/jNA2i1gMXDufcy733OJHgCkzz0ygsLC4trxRXS2vrG5tb5e2dtgpjSVmLhiKUXYcoJnjAWsBBsG4kGfEdwTrO+HLqd+6YVDwMbmASMdsnw4B7nBLQ0m0fuHBZ8pAOktpxOihXzKqZAc8TKycVlKM5KH/03ZDGPguACqJUzzIjsBMigVPB0lI/ViwidEyGrKdpQHym7CS7OsUHWnGxF0pdAeBM/TmREF+pie/oTp/ASP31puJ/Xi8G78xOeBDFwAI6W+TFAkOIpxFgl0tGQUw0IVRyfSumIyIJBR1UKQvhfIqT75fnSbtWtY6q9et6pXGRx1FEe2gfHSILnaIGukJN1EIUSfSIntGLcW88Ga/G26y1YOQzu+gXjPcvzoKS1A==</latexit>

x̃75
<latexit sha1_base64="zca5nO2pTxteLqdRhqIEqMdlitE=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVRKtVsFFwY3LCvYBbSyTyU07dPJgZqKWkP9w40IRt/6LO//GaRpErQcuHM65l3vvcSLOpDLNT6OwsLi0vFJcLa2tb2xulbd32jKMBYUWDXkoug6RwFkALcUUh24kgPgOh44zvpz6nTsQkoXBjZpEYPtkGDCPUaK0dNtXjLuQPKSDpH6SDsoVs2pmwPPEykkF5WgOyh99N6SxD4GinEjZs8xI2QkRilEOaakfS4gIHZMh9DQNiA/STrKrU3ygFRd7odAVKJypPycS4ks58R3d6RM1kn+9qfif14uVd2YnLIhiBQGdLfJijlWIpxFglwmgik80IVQwfSumIyIIVTqoUhbC+RSn3y/Pk/ZR1Tqu1q5rlcZFHkcR7aF9dIgsVEcNdIWaqIUoEugRPaMX4954Ml6Nt1lrwchndtEvGO9f1iCS2Q==</latexit>

Pořadové statistiky



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

Pořadové statistiky

x(1)   x(2)       …                              x(n)

empirická distribuční funkce

x̃50
<latexit sha1_base64="SQ2XMaS3T7HIi8c1Dmhx0txMYdE=">AAAB9XicbVDLSsNAFJ34rPVVdekmWARXJdH6AhcFNy4r2Ae0sUwmk3boZBJmbtQS8h9uXCji1n9x5984SYOo9cCFwzn3cu89bsSZAsv6NObmFxaXlksr5dW19Y3NytZ2W4WxJLRFQh7KrosV5UzQFjDgtBtJigOX0447vsz8zh2VioXiBiYRdQI8FMxnBIOWbvvAuEeTh3SQHFvpoFK1alYOc5bYBamiAs1B5aPvhSQOqADCsVI924rASbAERjhNy/1Y0QiTMR7SnqYCB1Q5SX51au5rxTP9UOoSYObqz4kEB0pNAld3BhhG6q+Xif95vRj8MydhIoqBCjJd5MfchNDMIjA9JikBPtEEE8n0rSYZYYkJ6KDKeQjnGU6+X54l7cOafVSrX9erjYsijhLaRXvoANnoFDXQFWqiFiJIokf0jF6Me+PJeDXepq1zRjGzg37BeP8Cy3uS0g==</latexit>

x̃25
<latexit sha1_base64="IkIwEpCTeYf6P+Ykj3hYv4nnv/E=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVZJaX+Ci4MZlBfuANpbJZNIOnTyYuVFLyH+4caGIW//FnX/jNA2i1gMXDufcy733OJHgCkzz0ygsLC4trxRXS2vrG5tb5e2dtgpjSVmLhiKUXYcoJnjAWsBBsG4kGfEdwTrO+HLqd+6YVDwMbmASMdsnw4B7nBLQ0m0fuHBZ8pAOktpxOihXzKqZAc8TKycVlKM5KH/03ZDGPguACqJUzzIjsBMigVPB0lI/ViwidEyGrKdpQHym7CS7OsUHWnGxF0pdAeBM/TmREF+pie/oTp/ASP31puJ/Xi8G78xOeBDFwAI6W+TFAkOIpxFgl0tGQUw0IVRyfSumIyIJBR1UKQvhfIqT75fnSbtWtY6q9et6pXGRx1FEe2gfHSILnaIGukJN1EIUSfSIntGLcW88Ga/G26y1YOQzu+gXjPcvzoKS1A==</latexit>

x̃75
<latexit sha1_base64="zca5nO2pTxteLqdRhqIEqMdlitE=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVRKtVsFFwY3LCvYBbSyTyU07dPJgZqKWkP9w40IRt/6LO//GaRpErQcuHM65l3vvcSLOpDLNT6OwsLi0vFJcLa2tb2xulbd32jKMBYUWDXkoug6RwFkALcUUh24kgPgOh44zvpz6nTsQkoXBjZpEYPtkGDCPUaK0dNtXjLuQPKSDpH6SDsoVs2pmwPPEykkF5WgOyh99N6SxD4GinEjZs8xI2QkRilEOaakfS4gIHZMh9DQNiA/STrKrU3ygFRd7odAVKJypPycS4ks58R3d6RM1kn+9qfif14uVd2YnLIhiBQGdLfJijlWIpxFglwmgik80IVQwfSumIyIIVTqoUhbC+RSn3y/Pk/ZR1Tqu1q5rlcZFHkcR7aF9dIgsVEcNdIWaqIUoEugRPaMX4954Ml6Nt1lrwchndtEvGO9f1iCS2Q==</latexit>

x̃100
<latexit sha1_base64="HEX3b2Yv3cnFri9BvYZYnVxUT1g=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5Jo8QEuCm5cVrAPaEOYTCbt0MkkzEzEGvIlblwo4tZPceffOEmDqPXAhcM593LvPV7MqFSW9WlUlpZXVteq67WNza3turmz25NRIjDp4ohFYuAhSRjlpKuoYmQQC4JCj5G+N73K/f4dEZJG/FbNYuKEaMxpQDFSWnLN+khR5pP0PnNT27Iy12xYTasAXCR2SRqgRMc1P0Z+hJOQcIUZknJoW7FyUiQUxYxktVEiSYzwFI3JUFOOQiKdtDg8g4da8WEQCV1cwUL9OZGiUMpZ6OnOEKmJ/Ovl4n/eMFHBuZNSHieKcDxfFCQMqgjmKUCfCoIVm2mCsKD6VognSCCsdFa1IoSLHKffLy+S3nHTPmm2blqN9mUZRxXsgwNwBGxwBtrgGnRAF2CQgEfwDF6MB+PJeDXe5q0Vo5zZA79gvH8BsC6TOQ==</latexit>

x̃0
<latexit sha1_base64="m3bj6U/4Q50WWHhVAstW0/GBlEw=">AAAB9HicbVDLSsNAFJ3UV62vqks3g0VwVRItPsBFwY3LCvYBbSiTyaQdOpnEmZtiCfkONy4UcevHuPNvTNIgaj1w4XDOvdx7jxMKrsE0P43S0vLK6lp5vbKxubW9U93d6+ggUpS1aSAC1XOIZoJL1gYOgvVCxYjvCNZ1JteZ350ypXkg72AWMtsnI8k9Tgmkkj0ALlwWPyTD2EyG1ZpZN3PgRWIVpIYKtIbVj4Eb0MhnEqggWvctMwQ7Jgo4FSypDCLNQkInZMT6KZXEZ9qO86MTfJQqLvYClZYEnKs/J2Liaz3znbTTJzDWf71M/M/rR+Bd2DGXYQRM0vkiLxIYApwlgF2uGAUxSwmhiqe3YjomilBIc6rkIVxmOPt+eZF0TurWab1x26g1r4o4yugAHaJjZKFz1EQ3qIXaiKJ79Iie0YsxNZ6MV+Nt3loyipl99AvG+xdRCZKT</latexit>

 krabicový graf 



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

Pořadové statistiky

x(1)   x(2)       …                              x(n)

empirická distribuční funkce

x̃50
<latexit sha1_base64="SQ2XMaS3T7HIi8c1Dmhx0txMYdE=">AAAB9XicbVDLSsNAFJ34rPVVdekmWARXJdH6AhcFNy4r2Ae0sUwmk3boZBJmbtQS8h9uXCji1n9x5984SYOo9cCFwzn3cu89bsSZAsv6NObmFxaXlksr5dW19Y3NytZ2W4WxJLRFQh7KrosV5UzQFjDgtBtJigOX0447vsz8zh2VioXiBiYRdQI8FMxnBIOWbvvAuEeTh3SQHFvpoFK1alYOc5bYBamiAs1B5aPvhSQOqADCsVI924rASbAERjhNy/1Y0QiTMR7SnqYCB1Q5SX51au5rxTP9UOoSYObqz4kEB0pNAld3BhhG6q+Xif95vRj8MydhIoqBCjJd5MfchNDMIjA9JikBPtEEE8n0rSYZYYkJ6KDKeQjnGU6+X54l7cOafVSrX9erjYsijhLaRXvoANnoFDXQFWqiFiJIokf0jF6Me+PJeDXepq1zRjGzg37BeP8Cy3uS0g==</latexit>

x̃25
<latexit sha1_base64="IkIwEpCTeYf6P+Ykj3hYv4nnv/E=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVZJaX+Ci4MZlBfuANpbJZNIOnTyYuVFLyH+4caGIW//FnX/jNA2i1gMXDufcy733OJHgCkzz0ygsLC4trxRXS2vrG5tb5e2dtgpjSVmLhiKUXYcoJnjAWsBBsG4kGfEdwTrO+HLqd+6YVDwMbmASMdsnw4B7nBLQ0m0fuHBZ8pAOktpxOihXzKqZAc8TKycVlKM5KH/03ZDGPguACqJUzzIjsBMigVPB0lI/ViwidEyGrKdpQHym7CS7OsUHWnGxF0pdAeBM/TmREF+pie/oTp/ASP31puJ/Xi8G78xOeBDFwAI6W+TFAkOIpxFgl0tGQUw0IVRyfSumIyIJBR1UKQvhfIqT75fnSbtWtY6q9et6pXGRx1FEe2gfHSILnaIGukJN1EIUSfSIntGLcW88Ga/G26y1YOQzu+gXjPcvzoKS1A==</latexit>

x̃75
<latexit sha1_base64="zca5nO2pTxteLqdRhqIEqMdlitE=">AAAB9XicbVDLSsNAFJ3UV62vqks3g0VwVRKtVsFFwY3LCvYBbSyTyU07dPJgZqKWkP9w40IRt/6LO//GaRpErQcuHM65l3vvcSLOpDLNT6OwsLi0vFJcLa2tb2xulbd32jKMBYUWDXkoug6RwFkALcUUh24kgPgOh44zvpz6nTsQkoXBjZpEYPtkGDCPUaK0dNtXjLuQPKSDpH6SDsoVs2pmwPPEykkF5WgOyh99N6SxD4GinEjZs8xI2QkRilEOaakfS4gIHZMh9DQNiA/STrKrU3ygFRd7odAVKJypPycS4ks58R3d6RM1kn+9qfif14uVd2YnLIhiBQGdLfJijlWIpxFglwmgik80IVQwfSumIyIIVTqoUhbC+RSn3y/Pk/ZR1Tqu1q5rlcZFHkcR7aF9dIgsVEcNdIWaqIUoEugRPaMX4954Ml6Nt1lrwchndtEvGO9f1iCS2Q==</latexit>

x̃100
<latexit sha1_base64="HEX3b2Yv3cnFri9BvYZYnVxUT1g=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5Jo8QEuCm5cVrAPaEOYTCbt0MkkzEzEGvIlblwo4tZPceffOEmDqPXAhcM593LvPV7MqFSW9WlUlpZXVteq67WNza3turmz25NRIjDp4ohFYuAhSRjlpKuoYmQQC4JCj5G+N73K/f4dEZJG/FbNYuKEaMxpQDFSWnLN+khR5pP0PnNT27Iy12xYTasAXCR2SRqgRMc1P0Z+hJOQcIUZknJoW7FyUiQUxYxktVEiSYzwFI3JUFOOQiKdtDg8g4da8WEQCV1cwUL9OZGiUMpZ6OnOEKmJ/Ovl4n/eMFHBuZNSHieKcDxfFCQMqgjmKUCfCoIVm2mCsKD6VognSCCsdFa1IoSLHKffLy+S3nHTPmm2blqN9mUZRxXsgwNwBGxwBtrgGnRAF2CQgEfwDF6MB+PJeDXe5q0Vo5zZA79gvH8BsC6TOQ==</latexit>

x̃0
<latexit sha1_base64="m3bj6U/4Q50WWHhVAstW0/GBlEw=">AAAB9HicbVDLSsNAFJ3UV62vqks3g0VwVRItPsBFwY3LCvYBbSiTyaQdOpnEmZtiCfkONy4UcevHuPNvTNIgaj1w4XDOvdx7jxMKrsE0P43S0vLK6lp5vbKxubW9U93d6+ggUpS1aSAC1XOIZoJL1gYOgvVCxYjvCNZ1JteZ350ypXkg72AWMtsnI8k9Tgmkkj0ALlwWPyTD2EyG1ZpZN3PgRWIVpIYKtIbVj4Eb0MhnEqggWvctMwQ7Jgo4FSypDCLNQkInZMT6KZXEZ9qO86MTfJQqLvYClZYEnKs/J2Liaz3znbTTJzDWf71M/M/rR+Bd2DGXYQRM0vkiLxIYApwlgF2uGAUxSwmhiqe3YjomilBIc6rkIVxmOPt+eZF0TurWab1x26g1r4o4yugAHaJjZKFz1EQ3qIXaiKJ79Iie0YsxNZ6MV+Nt3loyipl99AvG+xdRCZKT</latexit>

 krabicový graf 



Za předpokladu, že náhodný výběr  je nezávislý a je z normálního 
rozdělení, t.j. X1, X2, …, Xn  jsou i.i.d. a  Xk ~ N(µ,σ2),  k = 1, 2, …, n, 
lze určit rozdělení pravděpodobnosti některých charakteristik:

• Pokud je µ a σ2 známé, má výběrový průměr rozdělení N(µ,σ2/n) 

• Pokud µ a σ2 neznáme, má veličina                    tzv. Studentovo 
t-rozdělení  t(n-1) 

• Veličina  (n-1).s2/σ2 má  χ2(n-1)  rozdělení (o n-1 stupních volnosti)

Statistické charakteristiky

(X � X̄)/s
<latexit sha1_base64="4Ma3d/l7HS1TE0huaiaTOG0wc60=">AAAB9HicbVDLSsNAFL2pr1pfVZduBotQF9ZEiw9wUXDjsoJtA20ok+mkHTqZxJlJoYR+hxsXirj1Y9z5NyZpEF8HLhzOuZd773FDzpQ2zQ+jsLC4tLxSXC2trW9sbpW3d9oqiCShLRLwQNouVpQzQVuaaU7tUFLsu5x23PF16ncmVCoWiDs9Danj46FgHiNYJ5JTtY96LpaxPTs8Vv1yxayZGdBfYuWkAjma/fJ7bxCQyKdCE46V6lpmqJ0YS80Ip7NSL1I0xGSMh7SbUIF9qpw4O3qGDhJlgLxAJiU0ytTvEzH2lZr6btLpYz1Sv71U/M/rRtq7cGImwkhTQeaLvIgjHaA0ATRgkhLNpwnBRLLkVkRGWGKik5xKWQiXKc6+Xv5L2ic167RWv61XGld5HEXYg32oggXn0IAbaEILCNzDAzzBszExHo0X43XeWjDymV34AePtE7L9kYc=</latexit>



Za předpokladu, že náhodný výběr  je nezávislý a je z normálního 
rozdělení, t.j. X1, X2, …, Xn  jsou i.i.d. a  Xk ~ N(µ,σ2),  k = 1, 2, …, n, 
lze určit rozdělení pravděpodobnosti některých charakteristik:

• Pokud je µ a σ2 známé, má výběrový průměr rozdělení N(µ,σ2/n) 

• Pokud µ a σ2 neznáme, má veličina                    tzv. Studentovo 
t-rozdělení  t(n-1) 

• Veličina  (n-1).s2/σ2 má  χ2(n-1)  rozdělení (o n-1 stupních volnosti)

Statistické charakteristiky

(X � X̄)/s
<latexit sha1_base64="4Ma3d/l7HS1TE0huaiaTOG0wc60=">AAAB9HicbVDLSsNAFL2pr1pfVZduBotQF9ZEiw9wUXDjsoJtA20ok+mkHTqZxJlJoYR+hxsXirj1Y9z5NyZpEF8HLhzOuZd773FDzpQ2zQ+jsLC4tLxSXC2trW9sbpW3d9oqiCShLRLwQNouVpQzQVuaaU7tUFLsu5x23PF16ncmVCoWiDs9Danj46FgHiNYJ5JTtY96LpaxPTs8Vv1yxayZGdBfYuWkAjma/fJ7bxCQyKdCE46V6lpmqJ0YS80Ip7NSL1I0xGSMh7SbUIF9qpw4O3qGDhJlgLxAJiU0ytTvEzH2lZr6btLpYz1Sv71U/M/rRtq7cGImwkhTQeaLvIgjHaA0ATRgkhLNpwnBRLLkVkRGWGKik5xKWQiXKc6+Xv5L2ic167RWv61XGld5HEXYg32oggXn0IAbaEILCNzDAzzBszExHo0X43XeWjDymV34AePtE7L9kYc=</latexit>



Další důležité výběrové charakteristiky:

• Výběrová šikmost (skewness):

Statistické charakteristiky

Skew(X) =
m3(X)

m3/2
2 (X)

<latexit sha1_base64="ZMq7AgSolkWveeFASrQ4dd0PKkc=">AAACD3icbVDLSgMxFM34rPU16tJNsCh1U2fa4gMUCm5cVrQPaMeSSTNtaOZBklHKMH/gxl9x40IRt27d+TdmpoOo9UDIuefcS3KPHTAqpGF8ajOzc/MLi7ml/PLK6tq6vrHZFH7IMWlgn/m8bSNBGPVIQ1LJSDvgBLk2Iy17dJ74rVvCBfW9azkOiOWigUcdipFUUk/fuxqRu2J7H57BrsMRjtxeRZWxuss3UeWgHCcV7OkFo2SkgNPEzEgBZKj39I9u38ehSzyJGRKiYxqBtCLEJcWMxPluKEiA8AgNSEdRD7lEWFG6Twx3ldKHjs/V8SRM1Z8TEXKFGLu26nSRHIq/XiL+53VC6RxbEfWCUBIPTx5yQgalD5NwYJ9ygiUbK4Iwp+qvEA+RikWqCPNpCCcJDr9XnibNcsmslKqX1ULtNIsjB7bBDigCExyBGrgAddAAGNyDR/AMXrQH7Ul71d4mrTNaNrMFfkF7/wIxeZpa</latexit>

Kurt(X) =
m4(X)

m2
2(X)

� 3
<latexit sha1_base64="q5nCXSWheUR93Lr5pjqdsfwfiZc=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpC8tMW3yAQsGN4KaCfUA7lkyaaUMzD5KMUIb5Azf+ihsXirh1686/MTMdRK0HQk7OuZebe+yAUSEN41PLzc0vLC7llwsrq2vrG/rmVkv4IcekiX3m846NBGHUI01JJSOdgBPk2oy07fFF4rfvCBfU927kJCCWi4YedShGUkl9ff8q5LLUOYDnsOdwhCO3X1PPWN2V26gSJxweVvt60SgbKeAsMTNSBBkaff2jN/Bx6BJPYoaE6JpGIK0IcUkxI3GhFwoSIDxGQ9JV1EMuEVaU7hPDPaUMoONzdTwJU/VnR4RcISaurSpdJEfir5eI/3ndUDonVkS9IJTEw9NBTsig9GESDhxQTrBkE0UQ5lT9FeIRUrFIFWEhDeE0wdH3yrOkVSmb1XLtulasn2Vx5MEO2AUlYIJjUAeXoAGaAIN78AiewYv2oD1pr9rbtDSnZT3b4Be09y9FD5pl</latexit>

• Výběrová špičatost (kurtosis): 

pro  X ~ N(µ,σ2) je

E(Kurt(X)) = � 6

n+ 1
<latexit sha1_base64="Bxus5c7AmNjIKpyVhmtxBOoTXjo=">AAACBXicbVDLSsNAFJ34rPVVdamLwSK0iCXRUhUUCiIIbirYB7ShTKaTduhkEmYmQgnduPFX3LhQxK3/4M6/cZIGUeuBC4dz7uXee5yAUalM89OYmZ2bX1jMLGWXV1bX1nMbmw3phwKTOvaZL1oOkoRRTuqKKkZagSDIcxhpOsOL2G/eESGpz2/VKCC2h/qcuhQjpaVubueycB0KVWgVi/AcHsCOKxCOKuOI71vjbi5vlswEcJpYKcmDFLVu7qPT83HoEa4wQ1K2LTNQdoSEopiRcbYTShIgPER90taUI49IO0q+GMM9rfSg6wtdXMFE/TkRIU/KkefoTg+pgfzrxeJ/XjtU7okdUR6EinA8WeSGDCofxpHAHhUEKzbSBGFB9a0QD5DOQengskkIpzEq3y9Pk8ZhyToqlW/K+epZGkcGbINdUAAWOAZVcAVqoA4wuAeP4Bm8GA/Gk/FqvE1aZ4x0Zgv8gvH+BRnqlow=</latexit>

var(Kurt(X)) =
24n(n� 2)(n� 3)

(n+ 1)2(n+ 3)(n+ 5)
<latexit sha1_base64="YsfOWQ6QbOaOqosMsmzEd/2lj/I="></latexit>

pro  X ~ N(µ,σ2) je

var(Skew(X)) =
6(n� 2)

(n+ 1)(n+ 3)
<latexit sha1_base64="Z9I02get2pHQXX06u8a1R2pE55A=">AAACEnicbVDLSgMxFM3UV62vUZdugkWYQSwzbakKCgU3LivaB7SlZNJMG5rJDEmmUoZ+gxt/xY0LRdy6cuffmD4QXwfu5XDOvST3eBGjUjnOh5FaWFxaXkmvZtbWNza3zO2dmgxjgUkVhywUDQ9JwignVUUVI41IEBR4jNS9wcXErw+JkDTkN2oUkXaAepz6FCOlpY5pD5Gwrgfk1mrYNjyHsOULhJOSxY/y9jix+KFr61awxx0z6+ScKeBf4s5JFsxR6ZjvrW6I44BwhRmSsuk6kWonSCiKGRlnWrEkEcID1CNNTTkKiGwn05PG8EArXeiHQhdXcKp+30hQIOUo8PRkgFRf/vYm4n9eM1b+STuhPIoV4Xj2kB8zqEI4yQd2qSBYsZEmCAuq/wpxH+lMlE4xMw3hdILS18l/SS2fcwu54lUxWz6bx5EGe2AfWMAFx6AMLkEFVAEGd+ABPIFn4954NF6M19loypjv7IIfMN4+AZvCmmU=</latexit>

E(Skew(X)) = 0
<latexit sha1_base64="LjCE99ZVi2N/oFgW0sTSt2tcHrg=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovQbkqixQcoFERwWdE+oI1lMp20QyeTMDOxlND/cONCEbf+izv/xiQtotYDFw7n3Mu99zgBZ0qb5qeRWVhcWl7JrubW1jc2t/LbOw3lh5LQOvG5L1sOVpQzQeuaaU5bgaTYczhtOsPLxG8+UKmYL+70OKC2h/uCuYxgHUv3V8XbIR0VW6USukBmN18wy2YKNE+sGSnADLVu/qPT80noUaEJx0q1LTPQdoSlZoTTSa4TKhpgMsR92o6pwB5VdpRePUEHsdJDri/jEhql6s+JCHtKjT0n7vSwHqi/XiL+57VD7Z7aERNBqKkg00VuyJH2URIB6jFJiebjmGAiWXwrIgMsMdFxULk0hLMEx98vz5PGYdk6KlduKoXq+SyOLOzBPhTBghOowjXUoA4EJDzCM7wYI+PJeDXepq0ZYzazC79gvH8BmU6Qvg==</latexit>



Další důležité výběrové charakteristiky:

• Výběrová šikmost (skewness):

Statistické charakteristiky

Skew(X) =
m3(X)

m3/2
2 (X)

<latexit sha1_base64="ZMq7AgSolkWveeFASrQ4dd0PKkc=">AAACD3icbVDLSgMxFM34rPU16tJNsCh1U2fa4gMUCm5cVrQPaMeSSTNtaOZBklHKMH/gxl9x40IRt27d+TdmpoOo9UDIuefcS3KPHTAqpGF8ajOzc/MLi7ml/PLK6tq6vrHZFH7IMWlgn/m8bSNBGPVIQ1LJSDvgBLk2Iy17dJ74rVvCBfW9azkOiOWigUcdipFUUk/fuxqRu2J7H57BrsMRjtxeRZWxuss3UeWgHCcV7OkFo2SkgNPEzEgBZKj39I9u38ehSzyJGRKiYxqBtCLEJcWMxPluKEiA8AgNSEdRD7lEWFG6Twx3ldKHjs/V8SRM1Z8TEXKFGLu26nSRHIq/XiL+53VC6RxbEfWCUBIPTx5yQgalD5NwYJ9ygiUbK4Iwp+qvEA+RikWqCPNpCCcJDr9XnibNcsmslKqX1ULtNIsjB7bBDigCExyBGrgAddAAGNyDR/AMXrQH7Ul71d4mrTNaNrMFfkF7/wIxeZpa</latexit>

Kurt(X) =
m4(X)

m2
2(X)

� 3
<latexit sha1_base64="q5nCXSWheUR93Lr5pjqdsfwfiZc=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpC8tMW3yAQsGN4KaCfUA7lkyaaUMzD5KMUIb5Azf+ihsXirh1686/MTMdRK0HQk7OuZebe+yAUSEN41PLzc0vLC7llwsrq2vrG/rmVkv4IcekiX3m846NBGHUI01JJSOdgBPk2oy07fFF4rfvCBfU927kJCCWi4YedShGUkl9ff8q5LLUOYDnsOdwhCO3X1PPWN2V26gSJxweVvt60SgbKeAsMTNSBBkaff2jN/Bx6BJPYoaE6JpGIK0IcUkxI3GhFwoSIDxGQ9JV1EMuEVaU7hPDPaUMoONzdTwJU/VnR4RcISaurSpdJEfir5eI/3ndUDonVkS9IJTEw9NBTsig9GESDhxQTrBkE0UQ5lT9FeIRUrFIFWEhDeE0wdH3yrOkVSmb1XLtulasn2Vx5MEO2AUlYIJjUAeXoAGaAIN78AiewYv2oD1pr9rbtDSnZT3b4Be09y9FD5pl</latexit>

• Výběrová špičatost (kurtosis): 

pro  X ~ N(µ,σ2) je

E(Kurt(X)) = � 6

n+ 1
<latexit sha1_base64="Bxus5c7AmNjIKpyVhmtxBOoTXjo=">AAACBXicbVDLSsNAFJ34rPVVdamLwSK0iCXRUhUUCiIIbirYB7ShTKaTduhkEmYmQgnduPFX3LhQxK3/4M6/cZIGUeuBC4dz7uXee5yAUalM89OYmZ2bX1jMLGWXV1bX1nMbmw3phwKTOvaZL1oOkoRRTuqKKkZagSDIcxhpOsOL2G/eESGpz2/VKCC2h/qcuhQjpaVubueycB0KVWgVi/AcHsCOKxCOKuOI71vjbi5vlswEcJpYKcmDFLVu7qPT83HoEa4wQ1K2LTNQdoSEopiRcbYTShIgPER90taUI49IO0q+GMM9rfSg6wtdXMFE/TkRIU/KkefoTg+pgfzrxeJ/XjtU7okdUR6EinA8WeSGDCofxpHAHhUEKzbSBGFB9a0QD5DOQengskkIpzEq3y9Pk8ZhyToqlW/K+epZGkcGbINdUAAWOAZVcAVqoA4wuAeP4Bm8GA/Gk/FqvE1aZ4x0Zgv8gvH+BRnqlow=</latexit>

var(Kurt(X)) =
24n(n� 2)(n� 3)

(n+ 1)2(n+ 3)(n+ 5)
<latexit sha1_base64="YsfOWQ6QbOaOqosMsmzEd/2lj/I="></latexit>

pro  X ~ N(µ,σ2) je

var(Skew(X)) =
6(n� 2)

(n+ 1)(n+ 3)
<latexit sha1_base64="Z9I02get2pHQXX06u8a1R2pE55A=">AAACEnicbVDLSgMxFM3UV62vUZdugkWYQSwzbakKCgU3LivaB7SlZNJMG5rJDEmmUoZ+gxt/xY0LRdy6cuffmD4QXwfu5XDOvST3eBGjUjnOh5FaWFxaXkmvZtbWNza3zO2dmgxjgUkVhywUDQ9JwignVUUVI41IEBR4jNS9wcXErw+JkDTkN2oUkXaAepz6FCOlpY5pD5Gwrgfk1mrYNjyHsOULhJOSxY/y9jix+KFr61awxx0z6+ScKeBf4s5JFsxR6ZjvrW6I44BwhRmSsuk6kWonSCiKGRlnWrEkEcID1CNNTTkKiGwn05PG8EArXeiHQhdXcKp+30hQIOUo8PRkgFRf/vYm4n9eM1b+STuhPIoV4Xj2kB8zqEI4yQd2qSBYsZEmCAuq/wpxH+lMlE4xMw3hdILS18l/SS2fcwu54lUxWz6bx5EGe2AfWMAFx6AMLkEFVAEGd+ABPIFn4954NF6M19loypjv7IIfMN4+AZvCmmU=</latexit>

E(Skew(X)) = 0
<latexit sha1_base64="LjCE99ZVi2N/oFgW0sTSt2tcHrg=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovQbkqixQcoFERwWdE+oI1lMp20QyeTMDOxlND/cONCEbf+izv/xiQtotYDFw7n3Mu99zgBZ0qb5qeRWVhcWl7JrubW1jc2t/LbOw3lh5LQOvG5L1sOVpQzQeuaaU5bgaTYczhtOsPLxG8+UKmYL+70OKC2h/uCuYxgHUv3V8XbIR0VW6USukBmN18wy2YKNE+sGSnADLVu/qPT80noUaEJx0q1LTPQdoSlZoTTSa4TKhpgMsR92o6pwB5VdpRePUEHsdJDri/jEhql6s+JCHtKjT0n7vSwHqi/XiL+57VD7Z7aERNBqKkg00VuyJH2URIB6jFJiebjmGAiWXwrIgMsMdFxULk0hLMEx98vz5PGYdk6KlduKoXq+SyOLOzBPhTBghOowjXUoA4EJDzCM7wYI+PJeDXepq0ZYzazC79gvH8BmU6Qvg==</latexit>


