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Attenzione…



Lei ha il diritto di rimanere in 
silenzio: qualsiasi cosa dirà / farà 
potrà essere usata contro di lei…

Nella 
puntata 

precedente…



• Tipologia di variabili 
• Tipologia di tabelle 
• Frequenza assolute, relative e percentuali 
• Frequenze cumulate 
• Densità di frequenza 
• Rappresentazioni grafiche 
• Indici di posizione: la classe particolare degli indici di tendenza centrale 
• Proprietà di media aritmetica e mediana 
• Modelli statistici: i centri come “semplici” modelli 
• Misura della variabilità 
• Indici di disuguaglianza 
• Indici di dispersione 
• Indici basati sul confronto tra posizione opposte 
• Un indicatore robusto di variabilità: il MAD (median absolute deviation) 
• I coefficienti di variazione 
• Proprietà desiderabili di un indice di variabilità e comportamento delle tre classi 

di indicatori 
• Tre particolari trasformazioni lineari: centratura, riduzione e standardizzazione 
• Proprietà di decomposizione della devianza / varianza 
• Indici di forma 
• Sintesi a 5 e boxplot

Centro

Me

<latexit sha1_base64="KpQlOSJggPTy7F4jIUW38Q/zjNw=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXgRopgHJEuYnXTikNkHM72BsOQPvOrJm3j1fzz4L+7GPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1x+MGlQywSZIUdiKN3PcUtr3xdea3J6iNDIMHmkbo+nwUyKEUnFLp/hb75Ypdtedgy8TJSQVyNPrlr94gFLGPAQnFjek6dkRuwjVJoXBW6sUGIy7GfITdlAbcR+Mm86QzdhIbTiGLUDOp2FzE3xsJ942Z+l466XN6NIteJv7ndWMaXriJDKKYMBDZIZIK54eM0DKtANlAaiTiWXJkMmCCa06EWjIuRCrGaSeltA9n8ftl0jqrOrXq5V2tUr/KmynCERzDKThwDnW4gQY0QcAQnuAZXqyJ9Wq9We8/owUr3zmEP7A+vgEKGpHR</latexit>

Me��

<latexit sha1_base64="K07a7KtNDjdDxcfUUIIGgu1JrKo=">AAAB/XicbVA9SwNBEN2LXzF+RS1tFoNgY7iTgNoFtbARIpgPSEKY20zikr29Y3dOCCH4K2y1shNbf4uF/8W7M4VGX/V4b4Z58/xISUuu++HkFhaXllfyq4W19Y3NreL2TsOGsRFYF6EKTcsHi0pqrJMkha3IIAS+wqY/ukj95j0aK0N9S+MIuwEMtRxIAZRI7WvkR7xziYqgVyy5ZTcD/0u8GSmxGWq94menH4o4QE1CgbVtz42oOwFDUiicFjqxxQjECIbYTqiGAG13kkWe8oPYAoU8QsOl4pmIPzcmEFg7DvxkMgC6s/NeKv7ntWManHYnUkcxoRbpIZIKs0NWGJl0gbwvDRJBmhy51FyAASI0koMQiRgn5RSSPrz57/+SxnHZq5TPbiql6vmsmTzbY/vskHnshFXZFauxOhMsZI/siT07D86L8+q8fY/mnNnOLvsF5/0LmreU3g==</latexit>

Me+�

<latexit sha1_base64="xaediyl2MoMhxI+Ozm/7b6/Tf6M=">AAAB/XicbVDLSgNBEJyNrxhfUY9eBoMgCGFXAuotqAcvQgTzgCSE3kknDpmdXWZ6hRCCX+FVT97Eq9/iwX9xd81Bo3Uqqrrp6vIjJS257oeTW1hcWl7JrxbW1jc2t4rbOw0bxkZgXYQqNC0fLCqpsU6SFLYigxD4Cpv+6CL1m/dorAz1LY0j7AYw1HIgBVAita+RH/HOJSqCXrHklt0M/C/xZqTEZqj1ip+dfijiADUJBda2PTei7gQMSaFwWujEFiMQIxhiO6EaArTdSRZ5yg9iCxTyCA2Ximci/tyYQGDtOPCTyQDozs57qfif145pcNqdSB3FhFqkh0gqzA5ZYWTSBfK+NEgEaXLkUnMBBojQSA5CJGKclFNI+vDmv/9LGsdlr1I+u6mUquezZvJsj+2zQ+axE1ZlV6zG6kywkD2yJ/bsPDgvzqvz9j2ac2Y7u+wXnPcvl4uU3A==</latexit>



Tre diverse approcci alla forma

scarti

centri

Fisher

Hoteling-Solomon quantili

Yule-Bowley

Tre diverse approcci alla forma

scarti

centri

Fisher

Hoteling-Solomon quantili

Yule-Bowley
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⇣
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⌘

n

<latexit sha1_base64="T5O9b/IMlRnUqYiMMvRuuCaH458="></latexit>

x�Me

s

<latexit sha1_base64="ih/CMspDf5Lu5wB0iBnyLwtZiZA=">AAACD3icbVC7SgNBFJ31GeMraplmMAg2hl0JqF3QxkaIYB6QhHB3chOHzD6YuSuGZQs/wa+w1cpObP0EC//F3ZhCE091OPfcuXOOGyppyLY/rYXFpeWV1dxafn1jc2u7sLPbMEGkBdZFoALdcsGgkj7WSZLCVqgRPFdh0x1dZPPmHWojA/+GxiF2PRj6ciAFUCr1CsXOQIOIO0Fqyt6I7xN+xK8wiU3SK5Tssj0BnyfOlJTYFLVe4avTD0TkoU9CgTFtxw6pG4MmKRQm+U5kMAQxgiG2U+qDh6YbT0Ik/CAyQAEPUXOp+ETE3xsxeMaMPTd1ekC3ZnaWif/N2hENTrux9MOI0BfZIZIKJ4eM0DINjrwvNRJB9nPk0ucCNBChlhyESMUorSuf9uHMpp8njeOyUymfXVdK1fNpMzlWZPvskDnshFXZJauxOhPsgT2xZ/ZiPVqv1pv1/mNdsKY7e+wPrI9vOW6c9A==</latexit>

(q3 �Me)� (Me� q1)

(q3 �Me) + (Me� q1)
=

(q3 �Me)� (Me� q1)

(q3 � q1)

<latexit sha1_base64="PEVfEvbjoMbG3RJl7NWVcqse4kU=">AAACWXicjVDLSgNBEJysrxhfUY9eBoMQEcOuBtSDIHrxIkQwKiRh6R07OmT2kZleQZZ8oV8g4kd41YuTNYcYPdiHprqqi56pIFHSkOu+FJyp6ZnZueJ8aWFxaXmlvLp2beJUC2yKWMX6NgCDSkbYJEkKbxONEAYKb4Le2VC/eURtZBxd0VOCnRDuI9mVAshSfhnbXQ0iq/b9fb7LL3Db9uoF2t73ve3BuLAzLvBj/j9nPvjliltz8+K/gTcCFTaqhl9+a9/FIg0xIqHAmJbnJtTJQJMUCgeldmowAdGDe2xZGEGIppPlcQz4VmqAYp6g5lLxnMRxRwahMU9hYDdDoAczqQ3Jv7RWSt3DTiajJCWMxPAQSYX5ISO0tDkjv5MaiWD4cuQy4gI0EKGWHISwZGqDL9k8vMnf/wbXezWvXju6rFdOTkfJFNkG22RV5rEDdsLOWYM1mWDP7J19sM/Cq1Nwik7pe9UpjDzr7Ec561/lrqwy</latexit>



Distribuzione 
simmetrica

Indice di forma = 0

Attenzione ai falsi segnali

Il ruolo degli indici di tendenza centrale: 
l’indice di Hotelling - Solomon

2, 8, 10, 10, 10, 15, 15
Mo = Me = x

<latexit sha1_base64="vAM6HjCJL6ToGSFU4pPr5T277Dk=">AAACCnicbVC7SgNBFJ2NrxhfUcHGZjAIVmFXAmohBG1sAhHMA5IlzE5u4pDZBzN3xbDmD/wKW63sxNafsPBfnI1baOIphsM5986993iRFBpt+9PKLSwuLa/kVwtr6xubW8XtnaYOY8WhwUMZqrbHNEgRQAMFSmhHCpjvSWh5o8vUb92B0iIMbnAcgeuzYSAGgjM0Uq+4VwvpOa2BebqhKUz/Se4nvWLJLttT0HniZKREMtR7xa9uP+SxDwFyybTuOHaEbsIUCi5hUujGGiLGR2wIHUMD5oN2k+n+E3oYa4YhjUBRIelUhN8dCfO1HvueqfQZ3upZLxX/8zoxDk7dRARRjBDwdBAKCdNBmith7gXaFwoQWbo5UBFQzhRDBCUo49yIsUmqYPJwZq+fJ83jslMpn11XStWLLJk82ScH5Ig45IRUyRWpkwbh5IE8kWfyYj1ar9ab9f5TmrOynl3yB9bHN23HmbA=</latexit>

dati

scarti -8, -2, 0, 0, 0, +5, +5

scarti3 -512, -8, 0, 0, 0, +125, +125



La sintesi a 5: min, q1,Me, q3,max

<latexit sha1_base64="duJUTNPSnoLZgWHXz6ga6W6G8WY=">AAACCnicbVA9SwNBEN3z2/gVFWxsFoNgEcKdBtQuaGMjKBgTiCHMbSZxcXfv3J0TQ/Qf+CtstbITW/+Ehf/Fu5hCo696vDfDvHlhrKQj3//wxsYnJqemZ2Zzc/MLi0v55ZVzFyVWYFVEKrL1EBwqabBKkhTWY4ugQ4W18Oow82s3aJ2MzBn1Ymxq6BrZkQIolVr5NS1NkV+3giI/xozsFLmG21a+4Jf8AfhfEgxJgQ1x0sp/XrQjkWg0JBQ41wj8mJp9sCSFwvvcReIwBnEFXWyk1IBG1+wP8t/zzcQBRTxGy6XiAxF/bvRBO9fTYTqpgS7dqJeJ/3mNhDp7zb40cUJoRHaIpMLBISesTItB3pYWiSBLjlwaLsACEVrJQYhUTNKmcmkfwej3f8n5dikol/ZPy4XKwbCZGbbONtgWC9guq7AjdsKqTLA79sie2LP34L14r97b9+iYN9xZZb/gvX8Bn9CYiA==</latexit>

1 (e non solo) indice 
di forma

2 (e non solo) indici 
di variabilità

5 indici di posizione

min

<latexit sha1_base64="1GPKBF4tU8stVuPMq+bqCoUO7nk=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGQR5SYkXnyyaccne27tagyMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJIiksuu6nU1paXlldK69XNja3tnequ3ttG8aGQ4uHMjTdgFmQQkMLBUroRgaYCiR0gslV5ncewFgR6jucRuArNtZiJDjDVLpVQg+qNbfu5qCLxCtIjRRoDqpf/WHIYwUauWTW9jw3Qj9hBgWXMKv0YwsR4xM2hl5KNVNg/SSPOqNHsWUY0ggMFZLmIvzeSJiydqqCdFIxvLfzXib+5/ViHJ37idBRjKB5dgiFhPyQ5UakHQAdCgOILEsOVGjKmWGIYARlnKdinJZSSfvw5r9fJO2Tundav7g5rTUui2bK5IAckmPikTPSINekSVqEkzF5Is/kxXl0Xp035/1ntOQUO/vkD5yPbxOekm0=</latexit>

max

<latexit sha1_base64="bgyd1zpvO9TJA4ouCUXBwqIAwtE=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMgjykxIrWl0045fzQ3RqIonwCLVR0iJbvoeBfsI0LSJhqNLOrnR0vUtKQbX9ahaXlldW14nppY3Nre6e8u9cyYawFNkWoQt3xwKCSATZJksJOpBF8T2HbG1+mfvsetZFhcEuTCF0fRoEcSgGUSDc+PPbLFbtqZ+CLxMlJheVo9MtfvUEoYh8DEgqM6Tp2RO4UNEmhcFbqxQYjEGMYYTehAfho3GkWdcaPYgMU8gg1l4pnIv7emIJvzMT3kkkf6M7Me6n4n9eNaXjmTmUQxYSBSA+RVJgdMkLLpAPkA6mRCNLkyGXABWggQi05CJGIcVJKKenDmf9+kbROqk6ten5dq9Qv8maK7IAdsmPmsFNWZ1eswZpMsBF7Ys/sxXqwXq036/1ntGDlO/vsD6yPbxa0km8=</latexit>

q1

<latexit sha1_base64="OXgpTucBnF5zM6gmKro0UgCIdzA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMgjykJIrWl0045fzgbg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xwaCSPjZJksJOqBE8V2HbnVymfvsBtZGBf0vTEPsejH05kgIokW7uB86gXLGrdga+SJycVFiOxqD81RsGIvLQJ6HAmK5jh9SPQZMUCmelXmQwBDGBMXYT6oOHph9nUWf8KDJAAQ9Rc6l4JuLvjRg8Y6aem0x6QHdm3kvF/7xuRKOzfiz9MCL0RXqIpMLskBFaJh0gH0qNRJAmRy59LkADEWrJQYhEjJJSSkkfzvz3i6R1UnVq1fPrWqV+kTdTZAfskB0zh52yOrtiDdZkgo3ZE3tmL9aj9Wq9We8/owUr39lnf2B9fAOrIJIq</latexit>

Me

<latexit sha1_base64="KpQlOSJggPTy7F4jIUW38Q/zjNw=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXgRopgHJEuYnXTikNkHM72BsOQPvOrJm3j1fzz4L+7GPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1x+MGlQywSZIUdiKN3PcUtr3xdea3J6iNDIMHmkbo+nwUyKEUnFLp/hb75Ypdtedgy8TJSQVyNPrlr94gFLGPAQnFjek6dkRuwjVJoXBW6sUGIy7GfITdlAbcR+Mm86QzdhIbTiGLUDOp2FzE3xsJ942Z+l466XN6NIteJv7ndWMaXriJDKKYMBDZIZIK54eM0DKtANlAaiTiWXJkMmCCa06EWjIuRCrGaSeltA9n8ftl0jqrOrXq5V2tUr/KmynCERzDKThwDnW4gQY0QcAQnuAZXqyJ9Wq9We8/owUr3zmEP7A+vgEKGpHR</latexit>

q3

<latexit sha1_base64="i07sNfTl/ygG90VolWopxiq+neE=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZEAroIGsogyENKrGh92YRTzg/u1qDIyifQQkWHaPkeCv4F26SAhKlGM7va2fEiJQ3Z9qe1sLi0vLJaWCuub2xubZd2dpsmjLXAhghVqNseGFQywAZJUtiONILvKWx5o8vMbz2gNjIMbmkcoevDMJADKYBS6ea+d9Irle2KnYPPE2dKymyKeq/01e2HIvYxIKHAmI5jR+QmoEkKhZNiNzYYgRjBEDspDcBH4yZ51Ak/jA1QyCPUXCqei/h7IwHfmLHvpZM+0J2Z9TLxP68T0+DMTWQQxYSByA6RVJgfMkLLtAPkfamRCLLkyGXABWggQi05CJGKcVpKMe3Dmf1+njSPK061cn5dLdcups0U2D47YEfMYaesxq5YnTWYYEP2xJ7Zi/VovVpv1vvP6II13dljf2B9fAOuPpIs</latexit>

min

<latexit sha1_base64="1GPKBF4tU8stVuPMq+bqCoUO7nk=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGQR5SYkXnyyaccne27tagyMon0EJFh2j5Hgr+Bdu4gISpRjO72tkJIiksuu6nU1paXlldK69XNja3tnequ3ttG8aGQ4uHMjTdgFmQQkMLBUroRgaYCiR0gslV5ncewFgR6jucRuArNtZiJDjDVLpVQg+qNbfu5qCLxCtIjRRoDqpf/WHIYwUauWTW9jw3Qj9hBgWXMKv0YwsR4xM2hl5KNVNg/SSPOqNHsWUY0ggMFZLmIvzeSJiydqqCdFIxvLfzXib+5/ViHJ37idBRjKB5dgiFhPyQ5UakHQAdCgOILEsOVGjKmWGIYARlnKdinJZSSfvw5r9fJO2Tundav7g5rTUui2bK5IAckmPikTPSINekSVqEkzF5Is/kxXl0Xp035/1ntOQUO/vkD5yPbxOekm0=</latexit>

max

<latexit sha1_base64="bgyd1zpvO9TJA4ouCUXBwqIAwtE=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMgjykxIrWl0045fzQ3RqIonwCLVR0iJbvoeBfsI0LSJhqNLOrnR0vUtKQbX9ahaXlldW14nppY3Nre6e8u9cyYawFNkWoQt3xwKCSATZJksJOpBF8T2HbG1+mfvsetZFhcEuTCF0fRoEcSgGUSDc+PPbLFbtqZ+CLxMlJheVo9MtfvUEoYh8DEgqM6Tp2RO4UNEmhcFbqxQYjEGMYYTehAfho3GkWdcaPYgMU8gg1l4pnIv7emIJvzMT3kkkf6M7Me6n4n9eNaXjmTmUQxYSBSA+RVJgdMkLLpAPkA6mRCNLkyGXABWggQi05CJGIcVJKKenDmf9+kbROqk6ten5dq9Qv8maK7IAdsmPmsFNWZ1eswZpMsBF7Ys/sxXqwXq036/1ntGDlO/vsD6yPbxa0km8=</latexit>

q1

<latexit sha1_base64="OXgpTucBnF5zM6gmKro0UgCIdzA=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMgjykJIrWl0045fzgbg2KrHwCLVR0iJbvoeBfsI0LSJhqNLOrnR03VNKQbX9ahaXlldW14nppY3Nre6e8u9cyQaQFNkWgAt1xwaCSPjZJksJOqBE8V2HbnVymfvsBtZGBf0vTEPsejH05kgIokW7uB86gXLGrdga+SJycVFiOxqD81RsGIvLQJ6HAmK5jh9SPQZMUCmelXmQwBDGBMXYT6oOHph9nUWf8KDJAAQ9Rc6l4JuLvjRg8Y6aem0x6QHdm3kvF/7xuRKOzfiz9MCL0RXqIpMLskBFaJh0gH0qNRJAmRy59LkADEWrJQYhEjJJSSkkfzvz3i6R1UnVq1fPrWqV+kTdTZAfskB0zh52yOrtiDdZkgo3ZE3tmL9aj9Wq9We8/owUr39lnf2B9fAOrIJIq</latexit>

Me

<latexit sha1_base64="KpQlOSJggPTy7F4jIUW38Q/zjNw=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQL0FvXgRopgHJEuYnXTikNkHM72BsOQPvOrJm3j1fzz4L+7GPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1x+MGlQywSZIUdiKN3PcUtr3xdea3J6iNDIMHmkbo+nwUyKEUnFLp/hb75Ypdtedgy8TJSQVyNPrlr94gFLGPAQnFjek6dkRuwjVJoXBW6sUGIy7GfITdlAbcR+Mm86QzdhIbTiGLUDOp2FzE3xsJ942Z+l466XN6NIteJv7ndWMaXriJDKKYMBDZIZIK54eM0DKtANlAaiTiWXJkMmCCa06EWjIuRCrGaSeltA9n8ftl0jqrOrXq5V2tUr/KmynCERzDKThwDnW4gQY0QcAQnuAZXqyJ9Wq9We8/owUr3zmEP7A+vgEKGpHR</latexit>

q3

<latexit sha1_base64="i07sNfTl/ygG90VolWopxiq+neE=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZEAroIGsogyENKrGh92YRTzg/u1qDIyifQQkWHaPkeCv4F26SAhKlGM7va2fEiJQ3Z9qe1sLi0vLJaWCuub2xubZd2dpsmjLXAhghVqNseGFQywAZJUtiONILvKWx5o8vMbz2gNjIMbmkcoevDMJADKYBS6ea+d9Irle2KnYPPE2dKymyKeq/01e2HIvYxIKHAmI5jR+QmoEkKhZNiNzYYgRjBEDspDcBH4yZ51Ak/jA1QyCPUXCqei/h7IwHfmLHvpZM+0J2Z9TLxP68T0+DMTWQQxYSByA6RVJgfMkLLtAPkfamRCLLkyGXABWggQi05CJGKcVpKMe3Dmf1+njSPK061cn5dLdcups0U2D47YEfMYaesxq5YnTWYYEP2xJ7Zi/VovVpv1vvP6II13dljf2B9fAOuPpIs</latexit>

La sintesi a 5: il boxplot

1 (e non solo) indice 
di forma

2 (e non solo) indici 
di variabilità

5 indici di posizione



Si riparte?

Normalità...



Distribuzione (curva) normale

Distribuzione normale: esempio

media = 100

deviazione  = 15 standard

Punteggi al Q.I.



Distribuzione normale: esempio

AREA = ?

Distribuzione normale: esempio

ampiezza classi -> 0

numero classi -> +OO



Distribuzione normale: esempio

ampiezza classi -> 0

numero classi -> +OO

Distribuzione normale: esempio

ampiezza classi -> 0

numero classi -> +OO



Distribuzione normale: esempio

ampiezza classi -> 0

numero classi -> +OO

Distribuzione normale: esempio

ampiezza classi -> 0

numero classi -> +OO



Distribuzione normale: esempio

ampiezza classi -> 0

numero classi -> +OO

Distribuzione normale: esempio

ampiezza classi -> 0

numero classi -> +OO



Distribuzione normale: esempio

approssimazione 
continua

Distribuzione normale: esempio

approssimazione 
continua



Distribuzione normale: esempio

modello “teorico” 

media = 100

deviazione  = 15 standard

Distribuzione normale: cambia la media



Distribuzione normale: cambia la varianza

Distribuzione normale: cambiano media e varianza



Distribuzione normale: esempio

media = 100

deviazione  = 15 standard

Dettagli “pratici”…



Distribuzione normale: proprietà (1)
Qualunque trasformazione lineare di una variabile normale è ancora normale

z =
x� µX

�X
⇠ N(µZ = 0,�2

Z = 1)
<latexit sha1_base64="MCfJo2y+kw7ZP0Vg6thAuWa9t2o="></latexit>

X ⇠ N(µX ,�X)
<latexit sha1_base64="q223nrgKRie+7UVuHy0ntNo4w3k=">AAACDXicbVBNS8NAEN3U7/pV9SReFotQQUqigh5FL55EwWqgKWGyjnVxNwm7E6EU8Sf4K7zqyZt49Td48L+YxB609Z3evDfDzLwoVdKS6346lbHxicmp6Znq7Nz8wmJtafnCJpkR2BKJSowfgUUlY2yRJIV+ahB0pPAyuj0q/Ms7NFYm8Tn1Uuxo6MbyWgqgXAprqz4PrNT8pBHoLPS3iqqrIfQ3w1rdbbol+CjxBqTOBjgNa1/BVSIyjTEJBda2PTelTh8MSaHwvhpkFlMQt9DFdk5j0Gg7/fKFe76RWaCEp2i4VLwU8fdEH7S1PR3lnRroxg57hfif187oer/Tl3GaEcaiWERSYbnICiPzbJBfSYNEUFyOXMZcgAEiNJKDELmY5WFV8zy84e9HycV209tpeme79YPDQTLTbI2tswbz2B47YMfslLWYYA/siT2zF+fReXXenPef1oozmFlhf+B8fAP/Bppu</latexit>

Distribuzione normale: esempio

z =
x� µ

�
<latexit sha1_base64="DUO84jw9s7AI5r9SB/W/kBMaqlk=">AAACDnicbVC7TsNAEDzzDOEVoIPmRIREQ2QDEjRIETSUQSIBKbai9bEJJ+5s626NCFYkPoGvoIWKDtHyCxT8C05wwWuq0cyudmfCRElLrvvujI1PTE5Nl2bKs3PzC4uVpeWWjVMjsCliFZvzECwqGWGTJCk8TwyCDhWehVdHQ//sGo2VcXRK/QQDDb1IdqUAyqVOZfWWH3C/a0BkN3yL+zodZL6VPQ2DTqXq1twR+F/iFaTKCjQ6lQ//IhapxoiEAmvbnptQkIEhKRQOyn5qMQFxBT1s5zQCjTbIRhkGfCO1QDFP0HCp+EjE7xsZaGv7OswnNdCl/e0Nxf+8dkrd/SCTUZISRmJ4iKTC0SErjMzLQX4hDRLB8HPkMuICDBChkRyEyMU0b6uc9+H9Tv+XtLZr3k7NO9mt1g+LZkpsja2zTeaxPVZnx6zBmkywO/bAHtmTc+88Oy/O69fomFPsrLAfcN4+AQaBm6Y=</latexit>0 +1 +2 +3 +4-1-2-3-4
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Distribuzione normale: caratteristiche

Dettagli tecnici…



Distribuzione normale: tecnicismi
1p
2⇡�2

e�
1
2 (

x�µ
� )2

<latexit sha1_base64="2AU+RFPE/e8J9nLTgKNgcJq+MiU="></latexit>

Legge normale

Costanti:

2
<latexit sha1_base64="CLgWAMofhjU8kky/gmx1ArmexL0=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6ndGFVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Ubdu6g32pe15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzcavZE/</latexit>

⇡
<latexit sha1_base64="0wO6AhnOLPvERdSqrIHVMrMw0AY=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXZAgjKChjII8pASKzpfNuGU8/l0twZFVj6BFio6RMv3UPAv2MYFJEw1mtnVzk6gpbDoup/O0vLK6tp6aaO8ubW9s1vZ22/bKDYcWjySkekGzIIUClooUEJXG2BhIKETTK4yv/MAxopI3eFUgx+ysRIjwRmm0m1fi0Gl6tbcHHSReAWpkgLNQeWrP4x4HIJCLpm1Pc/V6CfMoOASZuV+bEEzPmFj6KVUsRCsn+RRZ/Q4tgwjqsFQIWkuwu+NhIXWTsMgnQwZ3tt5LxP/83oxji78RCgdIyieHUIhIT9kuRFpB0CHwgAiy5IDFYpyZhgiGEEZ56kYp6WU0z68+e8XSbte805r9ZuzauOyaKZEDskROSEeOScNck2apEU4GZMn8kxenEfn1Xlz3n9Gl5xi54D8gfPxDfmBklY=</latexit>

e
<latexit sha1_base64="ofnUds9pquPDlJShA97StUQsvaU=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRXZAgjKChjJI5CElVrS+bMIp54fu1ojI5CdooaJDtPwMBf+CbVxAwlSjmV3t7HiRkoZs+9NaWl5ZXVsvbZQ3t7Z3dit7+20TxlpgS4Qq1F0PDCoZYIskKexGGsH3FHa8yVXmd+5RGxkGtzSN0PVhHMiRFECp1O0TPlCCs0GlatfsHHyROAWpsgLNQeWrPwxF7GNAQoExPceOyE1AkxQKZ+V+bDACMYEx9lIagI/GTfK8M34cG6CQR6i5VDwX8fdGAr4xU99LJ32gOzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpEciHUiMRZMmRy4AL0ECEWnIQIhXjtJly2ocz//0iaddrzmmtfnNWbVwWzZTYITtiJ8xh56zBrlmTtZhgij2xZ/ZiPVqv1pv1/jO6ZBU7B+wPrI9vTQqU0Q==</latexit>

no comment

= 3.14
n e l l a g e o m e t r i a 
piana  viene definito 
come il rapporto tra la 
l u n g h e z z a 
della circonferenza e 
quella del suo diametro, 
o anche come l'area di 
un cerchio di raggio 1

= 2.72

costante matematica il cui valore è 
approssimativamente 2,7182818284…  
È l a b a s e d e l l a f u n z i o n e 
esponenziale  e del logaritmo naturale

e = lim
n!+1

✓
1 +

1

n

◆n

<latexit sha1_base64="HTXDbuUvwiowgPrbtp/LUisxNnY="></latexit>

e =
+1X

n=0

1

n!
<latexit sha1_base64="brM440C49jTw4rdrJ7/1HgmN7no=">AAACInicbVDLSgNBEJz1bXxFPXoZDYIghN0o6EUQvXiMYKKQjaF37Ojg7Owy0yuGYf/CT/ArvOrJm3gS9F/cxBx81amo6qa7KkqVtOT7b97I6Nj4xOTUdGlmdm5+oby41LRJZgQ2RKIScxaBRSU1NkiSwrPUIMSRwtPo+rDvn96gsTLRJ9RLsR3DpZZdKYAKqVOuhoS35DDnezy0WdxxumB+fu42Q6m71Mt52DUgXJA7vZp3yhW/6g/A/5JgSCpsiHqn/BFeJCKLUZNQYG0r8FNqOzAkhcK8FGYWUxDXcImtgmqI0bbdIFfO1zMLlPAUDZeKD0T8vuEgtrYXR8VkDHRlf3t98T+vlVF3t+2kTjNCLfqHSCocHLLCyKIw5BfSIBH0P0cuNRdggAiN5CBEIWZFg6Wij+B3+r+kWasGW9Xa8XZl/2DYzBRbYWtsgwVsh+2zI1ZnDSbYHXtgj+zJu/eevRfv9Wt0xBvuLLMf8N4/Aa3Io+0=</latexit>

Distribuzione normale: tecnicismi
1p
2⇡�2

e�
1
2 (

x�µ
� )2

<latexit sha1_base64="2AU+RFPE/e8J9nLTgKNgcJq+MiU="></latexit>

Legge normale

Parametri:

media 
(mediana) 
(moda)

µ
<latexit sha1_base64="PWoZrw0NJ6zbevL+QTgPIC5CVwU=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRXZAgjKChjII8pASKzpfNuGUO9u62wNFVj6BFio6RMv3UPAv2MYFJEw1mtnVzk4QS2HQdT+dpeWV1bX10kZ5c2t7Z7eyt982kdUcWjySke4GzIAUIbRQoIRurIGpQEInmFxlfucBtBFReIfTGHzFxqEYCc4wlW77yg4qVbfm5qCLxCtIlRRoDipf/WHErYIQuWTG9Dw3Rj9hGgWXMCv3rYGY8QkbQy+lIVNg/CSPOqPH1jCMaAyaCklzEX5vJEwZM1VBOqkY3pt5LxP/83oWRxd+IsLYIoQ8O4RCQn7IcC3SDoAOhQZEliUHKkLKmWaIoAVlnKeiTUspp314898vkna95p3W6jdn1cZl0UyJHJIjckI8ck4a5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MLjnFzgH5A+fjGweUkl8=</latexit>

�2
<latexit sha1_base64="TZtI6Mb7qncOAPGRscygTrgnnzQ=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRXZAgjKChjJI5CElJlpfNuGU80N3a6TI5CdooaJDtPwMBf+CbVxAwlSjmV3t7HiRkoZs+9NaWl5ZXVsvbZQ3t7Z3dit7+20TxlpgS4Qq1F0PDCoZYIskKexGGsH3FHa8yVXmdx5QGxkGtzSN0PVhHMiRFECp1O0bOfbhrj6oVO2anYMvEqcgVVagOah89YehiH0MSCgwpufYEbkJaJJC4azcjw1GICYwxl5KA/DRuEmed8aPYwMU8gg1l4rnIv7eSMA3Zup76aQPdG/mvUz8z+vFNLpwExlEMWEgskMkFeaHjNAyLQL5UGokgiw5chlwARqIUEsOQqRinDZTTvtw5r9fJO16zTmt1W/Oqo3LopkSO2RH7IQ57Jw12DVrshYTTLEn9sxerEfr1Xqz3n9Gl6xi54D9gfXxDYNmlFA=</latexit>

varianza



Distribuzione normale: tecnicismi
1p
2⇡�2

e�
1
2 (

x�µ
� )2

<latexit sha1_base64="2AU+RFPE/e8J9nLTgKNgcJq+MiU="></latexit>

Legge normale

Parametri Z:

µZ = 0
<latexit sha1_base64="G+x0ial0pEwHJNMXaOohmzmEn8w=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrIBCRqkCBrKIJGHSKzofNmEU+5s624PKbLyEbRQ0SFavoaCf8E2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20RWc2jxSEa6GzADUoTQQoESurEGpgIJnWBynfmdR9BGROEdTmPwFRuHYiQ4w1Tq9JUd3F+6g2rNrbs56CLxClIjBZqD6ld/GHGrIEQumTE9z43RT5hGwSXMKn1rIGZ8wsbQS2nIFBg/yePO6JE1DCMag6ZC0lyE3xsJU8ZMVZBOKoYPZt7LxP+8nsXRhZ+IMLYIIc8OoZCQHzJci7QHoEOhAZFlyYGKkHKmGSJoQRnnqWjTYippH97894ukfVL3Tuve7VmtcVU0UyYH5JAcE4+ckwa5IU3SIpxMyBN5Ji9O4rw6b877z2jJKXb2yR84H99seJOs</latexit>

�2
Z = �Z = 1

<latexit sha1_base64="DCy3AeDEDw5ZVqB1j2K8b72X834=">AAACCXicbZC7SgNREIbPxluMt6hY2RwMglXYjYI2QtDGMoK5YLKG2ZNJPOTshXNmhbDkCXwKW63sxNansPBd3E1SaHSqj/+fYWZ+L1LSkG1/WrmFxaXllfxqYW19Y3OruL3TMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xteZn7zAbWRYXBDowhdHwaB7EsBlErd4l7HyIEPd5Xu7fkUU3C6xZJdtifF/4IzgxKbVa1b/Or0QhH7GJBQYEzbsSNyE9AkhcJxoRMbjEAMYYDtFAPw0bjJ5PwxP4wNUMgj1FwqPhHx50QCvjEj30s7faB7M+9l4n9eO6b+mZvIIIoJA5EtIqlwssgILdNckPekRiLILkcuAy5AAxFqyUGIVIzToAppHs7893+hUSk7x2Xn+qRUvZglk2f77IAdMYedsiq7YjVWZ4Il7Ik9sxfr0Xq13qz3aWvOms3ssl9lfXwDNVaZjA==</latexit>

Legge normale 
standard

1

2⇡
e�

1
2 z

2

<latexit sha1_base64="RZPEF53yD5PupX2cLBW6W5IKS+w=">AAACHHicbVC7TsNAEDzzDOEVoKQ5ESHRENkBCcoIGsogkYAUJ9H62MCJ80N3a0Sw/At8Al9BCxUdokWi4F+wTSQeYarRzK52Z7xISUO2/W5NTE5Nz8yW5srzC4tLy5WV1bYJYy2wJUIV6jMPDCoZYIskKTyLNILvKTz1rg5z//QatZFhcELDCLs+XARyIAVQJvUrW+5Ag0icNKm7kUxdwhtKMO0l299Geturp/1K1a7ZBfg4cUakykZo9isf7nkoYh8DEgqM6Th2RN0ENEmhMC27scEIxBVcYCejAfhoukmRKOWbsQEKeYSaS8ULEX9uJOAbM/S9bNIHujR/vVz8z+vENNjvJjKIYsJA5IdIKiwOGaFlVhXyc6mRCPLPkcuAC9BAhFpyECIT46y7ctaH8zf9OGnXa85OzTnerTYORs2U2DrbYFvMYXuswY5Yk7WYYHfsgT2yJ+veerZerNev0QlrtLPGfsF6+wTVpqKZ</latexit>

Distribuzione normale: tecnicismi

Z +1

�1

1p
2⇡�2

e�
1
2

x�µ
�

2

dx = 1
<latexit sha1_base64="jou9vLBWaJiiHaT4TVePlynlvqw="></latexit>

Z +1

�1

1p
2⇡

e�
1
2 z

2

dz = 1
<latexit sha1_base64="iR8PVS4NZRq2eahH6ZCIlkGXtOY="></latexit>



Distribuzione normale: tecnicismi

Z x

�1

1p
2⇡�2

e�
1
2

t�µ
�

2

dt
<latexit sha1_base64="baUmiAZo6z9alJRVC+AJ05jXCZg="></latexit>

Z z

�1

1p
2⇡

e�
1
2 t

2

dt
<latexit sha1_base64="6AxTyzlW4L41+YvUPBstzEvw5Uk="></latexit>

Al lavoro...



Distribuzione normale: tavole

Z z

�1

1p
2⇡

e�
1
2 t

2

dt
<latexit sha1_base64="6AxTyzlW4L41+YvUPBstzEvw5Uk="></latexit>

Restituiscono, per i valori di z tra -3.9 = -3.90 e +3.99:

• Alcune tavole contengono solo la coda destra (da -3.90 a 0.00) 
• Altre tavole contengono l’area tra 0 e la z di interesse 
• Altre ancora contengono sia l’area a sinistra che quella a destra della z di 
interesse

area a sinistra della z di interesse (funzione di ripartizione)

NOTA

Area a sinistra di un valore z

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score. 
Z   .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

    -3.9   .00005 .00005 .00004 .00004 .00004 .00004 .00004 .00004 .00003 .00003 
    -3.8   .00007 .00007 .00007 .00006 .00006 .00006 .00006 .00005 .00005 .00005 
    -3.7   .00011 .00010 .00010 .00010 .00009 .00009 .00008 .00008 .00008 .00008 
    -3.6   .00016 .00015 .00015 .00014 .00014 .00013 .00013 .00012 .00012 .00011 
    -3.5   .00023 .00022 .00022 .00021 .00020 .00019 .00019 .00018 .00017 .00017 
    -3.4   .00034 .00032 .00031 .00030 .00029 .00028 .00027 .00026 .00025 .00024 
    -3.3   .00048 .00047 .00045 .00043 .00042 .00040 .00039 .00038 .00036 .00035 
    -3.2   .00069 .00066 .00064 .00062 .00060 .00058 .00056 .00054 .00052 .00050 
    -3.1   .00097 .00094 .00090 .00087 .00084 .00082 .00079 .00076 .00074 .00071 
   -3.0   .00135 .00131 .00126 .00122 .00118 .00114 .00111 .00107 .00104 .00100 
    -2.9   .00187 .00181 .00175 .00169 .00164 .00159 .00154 .00149 .00144 .00139 
    -2.8   .00256 .00248 .00240 .00233 .00226 .00219 .00212 .00205 .00199 .00193 
    -2.7   .00347 .00336 .00326 .00317 .00307 .00298 .00289 .00280 .00272 .00264 
    -2.6   .00466 .00453 .00440 .00427 .00415 .00402 .00391 .00379 .00368 .00357 
    -2.5   .00621 .00604 .00587 .00570 .00554 .00539 .00523 .00508 .00494 .00480 
    -2.4   .00820 .00798 .00776 .00755 .00734 .00714 .00695 .00676 .00657 .00639 
    -2.3   .01072 .01044 .01017 .00990 .00964 .00939 .00914 .00889 .00866 .00842 
    -2.2   .01390 .01355 .01321 .01287 .01255 .01222 .01191 .01160 .01130 .01101 
    -2.1   .01786 .01743 .01700 .01659 .01618 .01578 .01539 .01500 .01463 .01426 
    -2.0   .02275 .02222 .02169 .02118 .02068 .02018 .01970 .01923 .01876 .01831 
    -1.9   .02872 .02807 .02743 .02680 .02619 .02559 .02500 .02442 .02385 .02330 
    -1.8   .03593 .03515 .03438 .03362 .03288 .03216 .03144 .03074 .03005 .02938 
    -1.7   .04457 .04363 .04272 .04182 .04093 .04006 .03920 .03836 .03754 .03673 
    -1.6   .05480 .05370 .05262 .05155 .05050 .04947 .04846 .04746 .04648 .04551 
    -1.5   .06681 .06552 .06426 .06301 .06178 .06057 .05938 .05821 .05705 .05592 
    -1.4   .08076 .07927 .07780 .07636 .07493 .07353 .07215 .07078 .06944 .06811 
    -1.3   .09680 .09510 .09342 .09176 .09012 .08851 .08691 .08534 .08379 .08226 
    -1.2   .11507 .11314 .11123 .10935 .10749 .10565 .10383 .10204 .10027 .09853 
    -1.1   .13567 .13350 .13136 .12924 .12714 .12507 .12302 .12100 .11900 .11702 
    -1.0   .15866 .15625 .15386 .15151 .14917 .14686 .14457 .14231 .14007 .13786 
    -0.9   .18406 .18141 .17879 .17619 .17361 .17106 .16853 .16602 .16354 .16109 
    -0.8   .21186 .20897 .20611 .20327 .20045 .19766 .19489 .19215 .18943 .18673 
    -0.7   .24196 .23885 .23576 .23270 .22965 .22663 .22363 .22065 .21770 .21476 
    -0.6   .27425 .27093 .26763 .26435 .26109 .25785 .25463 .25143 .24825 .24510 
    -0.5   .30854 .30503 .30153 .29806 .29460 .29116 .28774 .28434 .28096 .27760 
    -0.4   .34458 .34090 .33724 .33360 .32997 .32636 .32276 .31918 .31561 .31207 
    -0.3   .38209 .37828 .37448 .37070 .36693 .36317 .35942 .35569 .35197 .34827 
    -0.2   .42074 .41683 .41294 .40905 .40517 .40129 .39743 .39358 .38974 .38591 
    -0.1   .46017 .45620 .45224 .44828 .44433 .44038 .43644 .43251 .42858 .42465 
    -0.0   .50000 .49601 .49202 .48803 .48405 .48006 .47608 .47210 .46812 .46414 

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score. 
Z   .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

     0.0   .50000 .50399 .50798 .51197 .51595 .51994 .52392 .52790 .53188 .53586 
     0.1   .53983 .54380 .54776 .55172 .55567 .55962 .56356 .56749 .57142 .57535 
     0.2   .57926 .58317 .58706 .59095 .59483 .59871 .60257 .60642 .61026 .61409 
     0.3   .61791 .62172 .62552 .62930 .63307 .63683 .64058 .64431 .64803 .65173 
     0.4   .65542 .65910 .66276 .66640 .67003 .67364 .67724 .68082 .68439 .68793 
     0.5   .69146 .69497 .69847 .70194 .70540 .70884 .71226 .71566 .71904 .72240 
     0.6   .72575 .72907 .73237 .73565 .73891 .74215 .74537 .74857 .75175 .75490 
     0.7   .75804 .76115 .76424 .76730 .77035 .77337 .77637 .77935 .78230 .78524 
     0.8   .78814 .79103 .79389 .79673 .79955 .80234 .80511 .80785 .81057 .81327 
     0.9   .81594 .81859 .82121 .82381 .82639 .82894 .83147 .83398 .83646 .83891 
     1.0   .84134 .84375 .84614 .84849 .85083 .85314 .85543 .85769 .85993 .86214 
     1.1   .86433 .86650 .86864 .87076 .87286 .87493 .87698 .87900 .88100 .88298 
     1.2   .88493 .88686 .88877 .89065 .89251 .89435 .89617 .89796 .89973 .90147 
     1.3   .90320 .90490 .90658 .90824 .90988 .91149 .91309 .91466 .91621 .91774 
     1.4   .91924 .92073 .92220 .92364 .92507 .92647 .92785 .92922 .93056 .93189 
     1.5   .93319 .93448 .93574 .93699 .93822 .93943 .94062 .94179 .94295 .94408 
     1.6   .94520 .94630 .94738 .94845 .94950 .95053 .95154 .95254 .95352 .95449 
     1.7   .95543 .95637 .95728 .95818 .95907 .95994 .96080 .96164 .96246 .96327 
     1.8   .96407 .96485 .96562 .96638 .96712 .96784 .96856 .96926 .96995 .97062 
     1.9   .97128 .97193 .97257 .97320 .97381 .97441 .97500 .97558 .97615 .97670 
     2.0   .97725 .97778 .97831 .97882 .97932 .97982 .98030 .98077 .98124 .98169 
     2.1   .98214 .98257 .98300 .98341 .98382 .98422 .98461 .98500 .98537 .98574 
     2.2   .98610 .98645 .98679 .98713 .98745 .98778 .98809 .98840 .98870 .98899 
     2.3   .98928 .98956 .98983 .99010 .99036 .99061 .99086 .99111 .99134 .99158 
     2.4   .99180 .99202 .99224 .99245 .99266 .99286 .99305 .99324 .99343 .99361 
     2.5   .99379 .99396 .99413 .99430 .99446 .99461 .99477 .99492 .99506 .99520 
     2.6   .99534 .99547 .99560 .99573 .99585 .99598 .99609 .99621 .99632 .99643 
     2.7   .99653 .99664 .99674 .99683 .99693 .99702 .99711 .99720 .99728 .99736 
     2.8   .99744 .99752 .99760 .99767 .99774 .99781 .99788 .99795 .99801 .99807 
     2.9   .99813 .99819 .99825 .99831 .99836 .99841 .99846 .99851 .99856 .99861 
     3.0   .99865 .99869 .99874 .99878 .99882 .99886 .99889 .99893 .99896 .99900 
     3.1   .99903 .99906 .99910 .99913 .99916 .99918 .99921 .99924 .99926 .99929 
     3.2   .99931 .99934 .99936 .99938 .99940 .99942 .99944 .99946 .99948 .99950 
     3.3   .99952 .99953 .99955 .99957 .99958 .99960 .99961 .99962 .99964 .99965 
     3.4   .99966 .99968 .99969 .99970 .99971 .99972 .99973 .99974 .99975 .99976 
     3.5   .99977 .99978 .99978 .99979 .99980 .99981 .99981 .99982 .99983 .99983 
     3.6   .99984 .99985 .99985 .99986 .99986 .99987 .99987 .99988 .99988 .99989 
     3.7   .99989 .99990 .99990 .99990 .99991 .99991 .99992 .99992 .99992 .99992 
     3.8   .99993 .99993 .99993 .99994 .99994 .99994 .99994 .99995 .99995 .99995 
     3.9   .99995 .99995 .99996 .99996 .99996 .99996 .99996 .99996 .99997 .99997 

. . . . . . . . . . . . . . . . . .



Area a sinistra di un valore z
Percentuale di rispondenti con un punteggio minore di 115?

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score. 
Z   .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

     0.0   .50000 .50399 .50798 .51197 .51595 .51994 .52392 .52790 .53188 .53586 
     0.1   .53983 .54380 .54776 .55172 .55567 .55962 .56356 .56749 .57142 .57535 
     0.2   .57926 .58317 .58706 .59095 .59483 .59871 .60257 .60642 .61026 .61409 
     0.3   .61791 .62172 .62552 .62930 .63307 .63683 .64058 .64431 .64803 .65173 
     0.4   .65542 .65910 .66276 .66640 .67003 .67364 .67724 .68082 .68439 .68793 
     0.5   .69146 .69497 .69847 .70194 .70540 .70884 .71226 .71566 .71904 .72240 
     0.6   .72575 .72907 .73237 .73565 .73891 .74215 .74537 .74857 .75175 .75490 
     0.7   .75804 .76115 .76424 .76730 .77035 .77337 .77637 .77935 .78230 .78524 
     0.8   .78814 .79103 .79389 .79673 .79955 .80234 .80511 .80785 .81057 .81327 
     0.9   .81594 .81859 .82121 .82381 .82639 .82894 .83147 .83398 .83646 .83891 
     1.0   .84134 .84375 .84614 .84849 .85083 .85314 .85543 .85769 .85993 .86214 
     1.1   .86433 .86650 .86864 .87076 .87286 .87493 .87698 .87900 .88100 .88298 
     1.2   .88493 .88686 .88877 .89065 .89251 .89435 .89617 .89796 .89973 .90147 
     1.3   .90320 .90490 .90658 .90824 .90988 .91149 .91309 .91466 .91621 .91774 
     1.4   .91924 .92073 .92220 .92364 .92507 .92647 .92785 .92922 .93056 .93189 
     1.5   .93319 .93448 .93574 .93699 .93822 .93943 .94062 .94179 .94295 .94408 
     1.6   .94520 .94630 .94738 .94845 .94950 .95053 .95154 .95254 .95352 .95449 
     1.7   .95543 .95637 .95728 .95818 .95907 .95994 .96080 .96164 .96246 .96327 
     1.8   .96407 .96485 .96562 .96638 .96712 .96784 .96856 .96926 .96995 .97062 
     1.9   .97128 .97193 .97257 .97320 .97381 .97441 .97500 .97558 .97615 .97670 
     2.0   .97725 .97778 .97831 .97882 .97932 .97982 .98030 .98077 .98124 .98169 
     2.1   .98214 .98257 .98300 .98341 .98382 .98422 .98461 .98500 .98537 .98574 
     2.2   .98610 .98645 .98679 .98713 .98745 .98778 .98809 .98840 .98870 .98899 
     2.3   .98928 .98956 .98983 .99010 .99036 .99061 .99086 .99111 .99134 .99158 
     2.4   .99180 .99202 .99224 .99245 .99266 .99286 .99305 .99324 .99343 .99361 
     2.5   .99379 .99396 .99413 .99430 .99446 .99461 .99477 .99492 .99506 .99520 
     2.6   .99534 .99547 .99560 .99573 .99585 .99598 .99609 .99621 .99632 .99643 
     2.7   .99653 .99664 .99674 .99683 .99693 .99702 .99711 .99720 .99728 .99736 
     2.8   .99744 .99752 .99760 .99767 .99774 .99781 .99788 .99795 .99801 .99807 
     2.9   .99813 .99819 .99825 .99831 .99836 .99841 .99846 .99851 .99856 .99861 
     3.0   .99865 .99869 .99874 .99878 .99882 .99886 .99889 .99893 .99896 .99900 
     3.1   .99903 .99906 .99910 .99913 .99916 .99918 .99921 .99924 .99926 .99929 
     3.2   .99931 .99934 .99936 .99938 .99940 .99942 .99944 .99946 .99948 .99950 
     3.3   .99952 .99953 .99955 .99957 .99958 .99960 .99961 .99962 .99964 .99965 
     3.4   .99966 .99968 .99969 .99970 .99971 .99972 .99973 .99974 .99975 .99976 
     3.5   .99977 .99978 .99978 .99979 .99980 .99981 .99981 .99982 .99983 .99983 
     3.6   .99984 .99985 .99985 .99986 .99986 .99987 .99987 .99988 .99988 .99989 
     3.7   .99989 .99990 .99990 .99990 .99991 .99991 .99992 .99992 .99992 .99992 
     3.8   .99993 .99993 .99993 .99994 .99994 .99994 .99994 .99995 .99995 .99995 
     3.9   .99995 .99995 .99996 .99996 .99996 .99996 .99996 .99996 .99997 .99997 

x� µ

�
=

115� 100

15
= +1 = +1.00

<latexit sha1_base64="ISUtrrnwb7brCstz4VBKu7DtIWE="></latexit>

Area a destra di un valore z
Percentuale di rispondenti con un punteggio maggiore di 115?

x� µ

�
=

115� 100

15
= +1 = +1.00

<latexit sha1_base64="ISUtrrnwb7brCstz4VBKu7DtIWE="></latexit>

- =



Area tra due valori z1 e z2
Percentuale di rispondenti con un punteggio tra 85 e 115

x� µ

�
=

115� 100

15
= +1 = +1.00

<latexit sha1_base64="ISUtrrnwb7brCstz4VBKu7DtIWE="></latexit>

x� µ

�
=

85� 100

15
= �1 = �1.00

<latexit sha1_base64="8h5sGxwxBDDJI7DYttpGsszgJAA="></latexit>

- =

Area esterna a due valori z1 e z2
Percentuale di rispondenti con un punteggio minore di 85 o 
maggiori di 115

- =

0.31732

x� µ

�
=

115� 100

15
= +1 = +1.00

<latexit sha1_base64="ISUtrrnwb7brCstz4VBKu7DtIWE="></latexit>

x� µ

�
=

85� 100

15
= �1 = �1.00

<latexit sha1_base64="8h5sGxwxBDDJI7DYttpGsszgJAA="></latexit>



Casi particolari…

Casi particolari (z non disponibili)
Percentuale di rispondenti con un punteggio minore di 35

x� µ

�
=

35� 100

15
= �4.33

<latexit sha1_base64="Hg86jrLkTXVPdqk7DrzLN9piQhA="></latexit>

Percentuale di rispondenti con un punteggio minore di 160

x� µ

�
=

160� 100

15
= +4.00

<latexit sha1_base64="rX2chWv6G1Tyul2mLfKGo3W64u8="></latexit>

Area circa 0

Percentuale di rispondenti con un punteggio maggiore di 35

x� µ

�
=

35� 100

15
= �4.33

<latexit sha1_base64="Hg86jrLkTXVPdqk7DrzLN9piQhA="></latexit>

Area circa 1

Area circa 1

Percentuale di rispondenti con un punteggio maggiore di 160

x� µ

�
=

160� 100

15
= +4.00

<latexit sha1_base64="rX2chWv6G1Tyul2mLfKGo3W64u8="></latexit>

Area circa 0



Cambiamo punto di 
vista?

Problema inverso: i quantili
Punteggio superato solo dal 10% dei rispondenti 90° percentile

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score. 
Z   .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

     0.0   .50000 .50399 .50798 .51197 .51595 .51994 .52392 .52790 .53188 .53586 
     0.1   .53983 .54380 .54776 .55172 .55567 .55962 .56356 .56749 .57142 .57535 
     0.2   .57926 .58317 .58706 .59095 .59483 .59871 .60257 .60642 .61026 .61409 
     0.3   .61791 .62172 .62552 .62930 .63307 .63683 .64058 .64431 .64803 .65173 
     0.4   .65542 .65910 .66276 .66640 .67003 .67364 .67724 .68082 .68439 .68793 
     0.5   .69146 .69497 .69847 .70194 .70540 .70884 .71226 .71566 .71904 .72240 
     0.6   .72575 .72907 .73237 .73565 .73891 .74215 .74537 .74857 .75175 .75490 
     0.7   .75804 .76115 .76424 .76730 .77035 .77337 .77637 .77935 .78230 .78524 
     0.8   .78814 .79103 .79389 .79673 .79955 .80234 .80511 .80785 .81057 .81327 
     0.9   .81594 .81859 .82121 .82381 .82639 .82894 .83147 .83398 .83646 .83891 
     1.0   .84134 .84375 .84614 .84849 .85083 .85314 .85543 .85769 .85993 .86214 
     1.1   .86433 .86650 .86864 .87076 .87286 .87493 .87698 .87900 .88100 .88298 
     1.2   .88493 .88686 .88877 .89065 .89251 .89435 .89617 .89796 .89973 .90147 
     1.3   .90320 .90490 .90658 .90824 .90988 .91149 .91309 .91466 .91621 .91774 
     1.4   .91924 .92073 .92220 .92364 .92507 .92647 .92785 .92922 .93056 .93189 
     1.5   .93319 .93448 .93574 .93699 .93822 .93943 .94062 .94179 .94295 .94408 
     1.6   .94520 .94630 .94738 .94845 .94950 .95053 .95154 .95254 .95352 .95449 
     1.7   .95543 .95637 .95728 .95818 .95907 .95994 .96080 .96164 .96246 .96327 
     1.8   .96407 .96485 .96562 .96638 .96712 .96784 .96856 .96926 .96995 .97062 
     1.9   .97128 .97193 .97257 .97320 .97381 .97441 .97500 .97558 .97615 .97670 
     2.0   .97725 .97778 .97831 .97882 .97932 .97982 .98030 .98077 .98124 .98169 
     2.1   .98214 .98257 .98300 .98341 .98382 .98422 .98461 .98500 .98537 .98574 
     2.2   .98610 .98645 .98679 .98713 .98745 .98778 .98809 .98840 .98870 .98899 
     2.3   .98928 .98956 .98983 .99010 .99036 .99061 .99086 .99111 .99134 .99158 
     2.4   .99180 .99202 .99224 .99245 .99266 .99286 .99305 .99324 .99343 .99361 
     2.5   .99379 .99396 .99413 .99430 .99446 .99461 .99477 .99492 .99506 .99520 
     2.6   .99534 .99547 .99560 .99573 .99585 .99598 .99609 .99621 .99632 .99643 
     2.7   .99653 .99664 .99674 .99683 .99693 .99702 .99711 .99720 .99728 .99736 
     2.8   .99744 .99752 .99760 .99767 .99774 .99781 .99788 .99795 .99801 .99807 
     2.9   .99813 .99819 .99825 .99831 .99836 .99841 .99846 .99851 .99856 .99861 
     3.0   .99865 .99869 .99874 .99878 .99882 .99886 .99889 .99893 .99896 .99900 
     3.1   .99903 .99906 .99910 .99913 .99916 .99918 .99921 .99924 .99926 .99929 
     3.2   .99931 .99934 .99936 .99938 .99940 .99942 .99944 .99946 .99948 .99950 
     3.3   .99952 .99953 .99955 .99957 .99958 .99960 .99961 .99962 .99964 .99965 
     3.4   .99966 .99968 .99969 .99970 .99971 .99972 .99973 .99974 .99975 .99976 
     3.5   .99977 .99978 .99978 .99979 .99980 .99981 .99981 .99982 .99983 .99983 
     3.6   .99984 .99985 .99985 .99986 .99986 .99987 .99987 .99988 .99988 .99989 
     3.7   .99989 .99990 .99990 .99990 .99991 .99991 .99992 .99992 .99992 .99992 
     3.8   .99993 .99993 .99993 .99994 .99994 .99994 .99994 .99995 .99995 .99995 
     3.9   .99995 .99995 .99996 .99996 .99996 .99996 .99996 .99996 .99997 .99997 

90° percentile z è circa 1.285

z =
x� µ

�
= 1.285 =

x� 100

15
=) x = µ+ z ⇥ � = 100 + 1.285⇥ 15 = 119.275

<latexit sha1_base64="uhlWZ5i7sPSjZzdWjkdatpFNwX8="></latexit>



STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score. 
Z   .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

    -3.9   .00005 .00005 .00004 .00004 .00004 .00004 .00004 .00004 .00003 .00003 
    -3.8   .00007 .00007 .00007 .00006 .00006 .00006 .00006 .00005 .00005 .00005 
    -3.7   .00011 .00010 .00010 .00010 .00009 .00009 .00008 .00008 .00008 .00008 
    -3.6   .00016 .00015 .00015 .00014 .00014 .00013 .00013 .00012 .00012 .00011 
    -3.5   .00023 .00022 .00022 .00021 .00020 .00019 .00019 .00018 .00017 .00017 
    -3.4   .00034 .00032 .00031 .00030 .00029 .00028 .00027 .00026 .00025 .00024 
    -3.3   .00048 .00047 .00045 .00043 .00042 .00040 .00039 .00038 .00036 .00035 
    -3.2   .00069 .00066 .00064 .00062 .00060 .00058 .00056 .00054 .00052 .00050 
    -3.1   .00097 .00094 .00090 .00087 .00084 .00082 .00079 .00076 .00074 .00071 
   -3.0   .00135 .00131 .00126 .00122 .00118 .00114 .00111 .00107 .00104 .00100 
    -2.9   .00187 .00181 .00175 .00169 .00164 .00159 .00154 .00149 .00144 .00139 
    -2.8   .00256 .00248 .00240 .00233 .00226 .00219 .00212 .00205 .00199 .00193 
    -2.7   .00347 .00336 .00326 .00317 .00307 .00298 .00289 .00280 .00272 .00264 
    -2.6   .00466 .00453 .00440 .00427 .00415 .00402 .00391 .00379 .00368 .00357 
    -2.5   .00621 .00604 .00587 .00570 .00554 .00539 .00523 .00508 .00494 .00480 
    -2.4   .00820 .00798 .00776 .00755 .00734 .00714 .00695 .00676 .00657 .00639 
    -2.3   .01072 .01044 .01017 .00990 .00964 .00939 .00914 .00889 .00866 .00842 
    -2.2   .01390 .01355 .01321 .01287 .01255 .01222 .01191 .01160 .01130 .01101 
    -2.1   .01786 .01743 .01700 .01659 .01618 .01578 .01539 .01500 .01463 .01426 
    -2.0   .02275 .02222 .02169 .02118 .02068 .02018 .01970 .01923 .01876 .01831 
    -1.9   .02872 .02807 .02743 .02680 .02619 .02559 .02500 .02442 .02385 .02330 
    -1.8   .03593 .03515 .03438 .03362 .03288 .03216 .03144 .03074 .03005 .02938 
    -1.7   .04457 .04363 .04272 .04182 .04093 .04006 .03920 .03836 .03754 .03673 
    -1.6   .05480 .05370 .05262 .05155 .05050 .04947 .04846 .04746 .04648 .04551 
    -1.5   .06681 .06552 .06426 .06301 .06178 .06057 .05938 .05821 .05705 .05592 
    -1.4   .08076 .07927 .07780 .07636 .07493 .07353 .07215 .07078 .06944 .06811 
    -1.3   .09680 .09510 .09342 .09176 .09012 .08851 .08691 .08534 .08379 .08226 
    -1.2   .11507 .11314 .11123 .10935 .10749 .10565 .10383 .10204 .10027 .09853 
    -1.1   .13567 .13350 .13136 .12924 .12714 .12507 .12302 .12100 .11900 .11702 
    -1.0   .15866 .15625 .15386 .15151 .14917 .14686 .14457 .14231 .14007 .13786 
    -0.9   .18406 .18141 .17879 .17619 .17361 .17106 .16853 .16602 .16354 .16109 
    -0.8   .21186 .20897 .20611 .20327 .20045 .19766 .19489 .19215 .18943 .18673 
    -0.7   .24196 .23885 .23576 .23270 .22965 .22663 .22363 .22065 .21770 .21476 
    -0.6   .27425 .27093 .26763 .26435 .26109 .25785 .25463 .25143 .24825 .24510 
    -0.5   .30854 .30503 .30153 .29806 .29460 .29116 .28774 .28434 .28096 .27760 
    -0.4   .34458 .34090 .33724 .33360 .32997 .32636 .32276 .31918 .31561 .31207 
    -0.3   .38209 .37828 .37448 .37070 .36693 .36317 .35942 .35569 .35197 .34827 
    -0.2   .42074 .41683 .41294 .40905 .40517 .40129 .39743 .39358 .38974 .38591 
    -0.1   .46017 .45620 .45224 .44828 .44433 .44038 .43644 .43251 .42858 .42465 
    -0.0   .50000 .49601 .49202 .48803 .48405 .48006 .47608 .47210 .46812 .46414 

Problema inverso: i quantili
Punteggio superato dal 
25% dei rispondenti

primo quartile

sulla Z è circa -0.657

z =
x� µ

�
= �0.675

<latexit sha1_base64="bh+IKv2zPHP1uPP5O+IgvShtYR0=">AAACF3icbVC7TsNAEDzzJrwClDQnIiSaRDav0CBF0FCCRAApjtD62IQTd7Z1t0YEKx/AJ/AVtFDRIVpKCv6FS0gBgalGM7Pa3YlSJS35/oc3Mjo2PjE5NV2YmZ2bXyguLp3aJDMC6yJRiTmPwKKSMdZJksLz1CDoSOFZdH3Q889u0FiZxCfUSbGpoR3LlhRATroolu74Hg9bBkR+y8s81Fk3D61sa+g6o+xXdqrbLuVX/D74XxIMSIkNcHRR/AwvE5FpjEkosLYR+Ck1czAkhcJuIcwspiCuoY0NR2PQaJt5/5kuX8ssUMJTNFwq3hfx50QO2tqOjlxSA13ZYa8n/uc1MmrtNnMZpxlhLHqLSCrsL7LCSNcS8ktpkAh6lyOXMRdggAiN5CCEEzNXW8H1EQx//5ecblSCzUpwvFWq7Q+amWIrbJWts4BVWY0dsiNWZ4Lds0f2xJ69B+/Fe/XevqMj3mBmmf2C9/4FSVudqg==</latexit>

x� 100

15
= �0.675

<latexit sha1_base64="MyFSNCS8u+51VD9ueOrUN7d3hxI=">AAACEHicbVC7TgJREL2LL8QXaqnFjcTERrKrIjYmRBtLTOSRACGzlwFvuPvIvbNGsqHxE/wKW63sjK1/YOG/uCCFgqc6c85MZua4oZKGbPvTSs3NLywupZczK6tr6xvZza2qCSItsCICFei6CwaV9LFCkhTWQ43guQprbv9y5NfuUBsZ+Dc0CLHlQc+XXSmAEqmd3W12NYj4nh9yx7aHsVMY8vOksPOnxUI7m7Pz9hh8ljgTkmMTlNvZr2YnEJGHPgkFxjQcO6RWDJqkUDjMNCODIYg+9LCRUB88NK14/MWQ70cGKOAhai4VH4v4eyIGz5iB5yadHtCtmfZG4n9eI6LuWSuWfhgR+mK0iKTC8SIjtEziQd6RGolgdDly6XMBGohQSw5CJGKU5JVJ8nCmv58l1aO8c5x3rk9ypYtJMmm2w/bYAXNYkZXYFSuzChPsgT2xZ/ZiPVqv1pv1/tOasiYz2+wPrI9vax2Z2Q==</latexit>

q1(x) = µ+ z ⇥ � = 100� 0.675⇥ 15 = 89.875
<latexit sha1_base64="2F9C6xQqhtVKKptd6JTDyXcdlH0="></latexit>

Dettagli “pratici”…



Distribuzione normale: proprietà (2)
Qualunque combinazione lineare di variabili normali è ancora normale

i = 1, . . . , n

<latexit sha1_base64="9mFd3tkiHMPgOJm8MzgVitee2Hk=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCGFXAmohBG0sI5gHJEuYndzEIbMPZu4GQkjrV9hqZSe2/oeF/+LsuoUmnupwzr3cc48fS6HRcT6twsrq2vpGcbO0tb2zu2fvH7R0lCgOTR7JSHV8pkGKEJooUEInVsACX0LbH9+kfnsCSosovMdpDF7ARqEYCs7QSH3bFvSKuhXak4MIdYUaqexUnQx0mbg5KZMcjb791RtEPAkgRC6Z1l3XidGbMYWCS5iXeomGmPExG0HX0JAFoL1ZlnxOTxLNMKIxKCokzUT4vTFjgdbTwDeTAcMHveil4n9eN8HhhTcTYZwghDw9hEJCdkhzJUwlQAdCASJLkwMVIeVMMURQgjLOjZiYjkqmD3fx+2XSOqu6terlXa1cv86bKZIjckxOiUvOSZ3ckgZpEk4m5Ik8kxfr0Xq13qz3n9GCle8ckj+wPr4BxyCWew==</latexit>

W =
nX

i=1

ai Xi ⇠ N(µW ,�W )

<latexit sha1_base64="KC8ObDl7MCy+eP4GEBwvXHyJTZo="></latexit>

Xi ⇠ N(µi,�i)

<latexit sha1_base64="nv258Kbo17U0OCCp8he4diuxZoA=">AAACD3icbVA9SwNBEN3z2/gVtbRZDIKChDsJqJ1oYyUKRgNJOObWMQ7u3h27c0IIFv4Ef4WtVnZi60+w8L94F1No4qvevDfDzLwo1eTY9z+9sfGJyanpmdnS3PzC4lJ5eeXCJZlVWFeJTmwjAoeaYqwzscZGahFMpPEyuj0q/Ms7tI6S+Jy7KbYNdGK6JgWcS2F5rRGSbDky8mSzZbKQtouqYyCkrbBc8at+H3KUBANSEQOchuWv1lWiMoMxKw3ONQM/5XYPLJPSeF9qZQ5TULfQwWZOYzDo2r3+E/dyI3PAiUzRStKyL+LviR4Y57omyjsN8I0b9grxP6+Z8fVeu0dxmjHGqljEpLG/yClLeToor8giMxSXo6RYKrDAjJYkKJWLWR5XKc8jGP5+lFzsVINadf+sVjk4HCQzI9bEutgUgdgVB+JYnIq6UOJBPIln8eI9eq/em/f+0zrmDWZWxR94H9/N15t1</latexit>

proprietà riproduttiva

Distribuzione normale: proprietà (2)
Qualunque combinazione lineare di variabili normali è ancora normale

i = 1, . . . , n

<latexit sha1_base64="9mFd3tkiHMPgOJm8MzgVitee2Hk=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCGFXAmohBG0sI5gHJEuYndzEIbMPZu4GQkjrV9hqZSe2/oeF/+LsuoUmnupwzr3cc48fS6HRcT6twsrq2vpGcbO0tb2zu2fvH7R0lCgOTR7JSHV8pkGKEJooUEInVsACX0LbH9+kfnsCSosovMdpDF7ARqEYCs7QSH3bFvSKuhXak4MIdYUaqexUnQx0mbg5KZMcjb791RtEPAkgRC6Z1l3XidGbMYWCS5iXeomGmPExG0HX0JAFoL1ZlnxOTxLNMKIxKCokzUT4vTFjgdbTwDeTAcMHveil4n9eN8HhhTcTYZwghDw9hEJCdkhzJUwlQAdCASJLkwMVIeVMMURQgjLOjZiYjkqmD3fx+2XSOqu6terlXa1cv86bKZIjckxOiUvOSZ3ckgZpEk4m5Ik8kxfr0Xq13qz3n9GCle8ckj+wPr4BxyCWew==</latexit>

W =
nX

i=1

ai Xi ⇠ N(µW ,�W )

<latexit sha1_base64="KC8ObDl7MCy+eP4GEBwvXHyJTZo="></latexit>

Xi ⇠ N(µi,�i)

<latexit sha1_base64="nv258Kbo17U0OCCp8he4diuxZoA=">AAACD3icbVA9SwNBEN3z2/gVtbRZDIKChDsJqJ1oYyUKRgNJOObWMQ7u3h27c0IIFv4Ef4WtVnZi60+w8L94F1No4qvevDfDzLwo1eTY9z+9sfGJyanpmdnS3PzC4lJ5eeXCJZlVWFeJTmwjAoeaYqwzscZGahFMpPEyuj0q/Ms7tI6S+Jy7KbYNdGK6JgWcS2F5rRGSbDky8mSzZbKQtouqYyCkrbBc8at+H3KUBANSEQOchuWv1lWiMoMxKw3ONQM/5XYPLJPSeF9qZQ5TULfQwWZOYzDo2r3+E/dyI3PAiUzRStKyL+LviR4Y57omyjsN8I0b9grxP6+Z8fVeu0dxmjHGqljEpLG/yClLeToor8giMxSXo6RYKrDAjJYkKJWLWR5XKc8jGP5+lFzsVINadf+sVjk4HCQzI9bEutgUgdgVB+JYnIq6UOJBPIln8eI9eq/em/f+0zrmDWZWxR94H9/N15t1</latexit>

proprietà riproduttiva

pesi della combinazione lineare

ai = 1 8i = 1, . . . , n

<latexit sha1_base64="4WpmXBU1UjB9J+Gi9Q3n9rZyTj4=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSIwWhOwaErUwIdpYYiKPhCXk7nDBibMPZu6aEMIn+Al+ha1WdsbWwsJ/cVkpFDzVyTnn5t57vEhJQ7b9aWUWFpeWV7KrubX1jc2t/PZO3YSxFlgToQp10wODSgZYI0kKm5FG8D2FDe/ucuI37lEbGQY3NIyw7UM/kD0pgBKpkz+EjuTn3OHuYBBDl7u9UINSPBWL3FXdkEyRJ8mCXbJT8HniTEmBTVHt5L/cbihiHwMSCoxpOXZE7RFokkLhOOfGBiMQd9DHVkID8NG0R+lDY34QG6CQR6i5VDwV8ffECHxjhr6XJH2gWzPrTcT/vFZMvdP2SAZRTBiIySKSCtNFRmiZNIW8KzUSweRy5DLgAjQQoZYchEjEOKkul/ThzH4/T+rHJadcOrsuFyoX02aybI/tsyPmsBNWYVesympMsAf2xJ7Zi/VovVpv1vtPNGNNZ3bZH1gf36oKnuw=</latexit>

ai =
1

n
8i = 1, . . . , n

<latexit sha1_base64="cM8E7b0kqctKaF2ENFNFh1Wtj/0=">AAACJXicbVDLSgNBEJz1bXxFPXoZDIIHCbsSUA+C6MWjgjFCNoTeSUcHZ2c3M71CWPIdfoJf4VVP3kTwIP6KszEHjdapqOqiuytKlbTk++/exOTU9Mzs3HxpYXFpeaW8unZpk8wIrItEJeYqAotKaqyTJIVXqUGII4WN6Pak8Bt3aKxM9AX1U2zFcK1lVwogJ7XLAbQlP+Rh14DIg0GuBzzs9TLoOCkxoBQv7GCHh6qTkN3hLlPxq/4Q/C8JRqTCRjhrlz/CTiKyGDUJBdY2Az+lVg6GpFA4KIWZxRTELVxj01ENMdpWPnxtwLcyC5TwFA2Xig9F/JnIIba2H0duMga6seNeIf7nNTPq7rdyqdOMUItiEUmFw0VWGOk6Q96RBomguBy51FyAASI0koMQTsxciSXXRzD+/V9yuVsNatWD81rl6HjUzBzbYJtsmwVsjx2xU3bG6kywe/bIntiz9+C9eK/e2/fohDfKrLNf8D6/AJNyo6Y=</latexit>

media

somma



Distribuzione normale: proprietà (2)
Qualunque combinazione lineare di variabili normali è ancora normale

i = 1, . . . , n

<latexit sha1_base64="9mFd3tkiHMPgOJm8MzgVitee2Hk=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCGFXAmohBG0sI5gHJEuYndzEIbMPZu4GQkjrV9hqZSe2/oeF/+LsuoUmnupwzr3cc48fS6HRcT6twsrq2vpGcbO0tb2zu2fvH7R0lCgOTR7JSHV8pkGKEJooUEInVsACX0LbH9+kfnsCSosovMdpDF7ARqEYCs7QSH3bFvSKuhXak4MIdYUaqexUnQx0mbg5KZMcjb791RtEPAkgRC6Z1l3XidGbMYWCS5iXeomGmPExG0HX0JAFoL1ZlnxOTxLNMKIxKCokzUT4vTFjgdbTwDeTAcMHveil4n9eN8HhhTcTYZwghDw9hEJCdkhzJUwlQAdCASJLkwMVIeVMMURQgjLOjZiYjkqmD3fx+2XSOqu6terlXa1cv86bKZIjckxOiUvOSZ3ckgZpEk4m5Ik8kxfr0Xq13qz3n9GCle8ckj+wPr4BxyCWew==</latexit>

W =
nX

i=1

ai Xi ⇠ N(µW ,�W )

<latexit sha1_base64="KC8ObDl7MCy+eP4GEBwvXHyJTZo="></latexit>

Xi ⇠ N(µi,�i)

<latexit sha1_base64="nv258Kbo17U0OCCp8he4diuxZoA=">AAACD3icbVA9SwNBEN3z2/gVtbRZDIKChDsJqJ1oYyUKRgNJOObWMQ7u3h27c0IIFv4Ef4WtVnZi60+w8L94F1No4qvevDfDzLwo1eTY9z+9sfGJyanpmdnS3PzC4lJ5eeXCJZlVWFeJTmwjAoeaYqwzscZGahFMpPEyuj0q/Ms7tI6S+Jy7KbYNdGK6JgWcS2F5rRGSbDky8mSzZbKQtouqYyCkrbBc8at+H3KUBANSEQOchuWv1lWiMoMxKw3ONQM/5XYPLJPSeF9qZQ5TULfQwWZOYzDo2r3+E/dyI3PAiUzRStKyL+LviR4Y57omyjsN8I0b9grxP6+Z8fVeu0dxmjHGqljEpLG/yClLeToor8giMxSXo6RYKrDAjJYkKJWLWR5XKc8jGP5+lFzsVINadf+sVjk4HCQzI9bEutgUgdgVB+JYnIq6UOJBPIln8eI9eq/em/f+0zrmDWZWxR94H9/N15t1</latexit>

proprietà riproduttiva

nX

i=1

ai µi

<latexit sha1_base64="RKzYz5X5vxiix8GcTeOJ7LwQ5PU=">AAACDXicbVBNSxxBEO3RqOv6kY2exEvjIniQZUaE6CGwmItHA1kVdtahpi21sLtn6K4WZFj8Cf4Kr8kpN/Hqb/CQ/5LZdQ+J5p0e71VR9V5eavIcxy/R1PSHmdm5xnxzYXFp+WPr08qxL4JT2FOFLtxpDh41WewxscbT0iGYXONJfv115J/coPNU2O98W+LAwKWlC1LAtZS11lIfTFbRl2R4ZiVkJNNtmZqQUdZqx514DPmeJBPSFhMcZa3f6XmhgkHLSoP3/SQueVCBY1Iah800eCxBXcMl9mtqwaAfVOMIQ7kZPHAhS3SStByL+PdGBcb7W5PXkwb4yr/1RuL/vH7gi71BRbYMjFaNDjFpHB/yylHdDcpzcsgMo89RkpUKHDCjIwlK1WKoy2rWfSRv078nxzudZLez/2233T2YNNMQ62JDbIlEfBZdcSiORE8ocScexA/xM7qPfkWP0dPr6FQ02VkV/yB6/gPW2Zr4</latexit>

Distribuzione normale: proprietà (2)
Qualunque combinazione lineare di variabili normali è ancora normale

i = 1, . . . , n

<latexit sha1_base64="9mFd3tkiHMPgOJm8MzgVitee2Hk=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCGFXAmohBG0sI5gHJEuYndzEIbMPZu4GQkjrV9hqZSe2/oeF/+LsuoUmnupwzr3cc48fS6HRcT6twsrq2vpGcbO0tb2zu2fvH7R0lCgOTR7JSHV8pkGKEJooUEInVsACX0LbH9+kfnsCSosovMdpDF7ARqEYCs7QSH3bFvSKuhXak4MIdYUaqexUnQx0mbg5KZMcjb791RtEPAkgRC6Z1l3XidGbMYWCS5iXeomGmPExG0HX0JAFoL1ZlnxOTxLNMKIxKCokzUT4vTFjgdbTwDeTAcMHveil4n9eN8HhhTcTYZwghDw9hEJCdkhzJUwlQAdCASJLkwMVIeVMMURQgjLOjZiYjkqmD3fx+2XSOqu6terlXa1cv86bKZIjckxOiUvOSZ3ckgZpEk4m5Ik8kxfr0Xq13qz3n9GCle8ckj+wPr4BxyCWew==</latexit>

W =
nX

i=1

ai Xi ⇠ N(µW ,�W )

<latexit sha1_base64="KC8ObDl7MCy+eP4GEBwvXHyJTZo="></latexit>

Xi ⇠ N(µi,�i)

<latexit sha1_base64="nv258Kbo17U0OCCp8he4diuxZoA=">AAACD3icbVA9SwNBEN3z2/gVtbRZDIKChDsJqJ1oYyUKRgNJOObWMQ7u3h27c0IIFv4Ef4WtVnZi60+w8L94F1No4qvevDfDzLwo1eTY9z+9sfGJyanpmdnS3PzC4lJ5eeXCJZlVWFeJTmwjAoeaYqwzscZGahFMpPEyuj0q/Ms7tI6S+Jy7KbYNdGK6JgWcS2F5rRGSbDky8mSzZbKQtouqYyCkrbBc8at+H3KUBANSEQOchuWv1lWiMoMxKw3ONQM/5XYPLJPSeF9qZQ5TULfQwWZOYzDo2r3+E/dyI3PAiUzRStKyL+LviR4Y57omyjsN8I0b9grxP6+Z8fVeu0dxmjHGqljEpLG/yClLeToor8giMxSXo6RYKrDAjJYkKJWLWR5XKc8jGP5+lFzsVINadf+sVjk4HCQzI9bEutgUgdgVB+JYnIq6UOJBPIln8eI9eq/em/f+0zrmDWZWxR94H9/N15t1</latexit>

proprietà riproduttiva

nX

i=1

ai µi

<latexit sha1_base64="RKzYz5X5vxiix8GcTeOJ7LwQ5PU=">AAACDXicbVBNSxxBEO3RqOv6kY2exEvjIniQZUaE6CGwmItHA1kVdtahpi21sLtn6K4WZFj8Cf4Kr8kpN/Hqb/CQ/5LZdQ+J5p0e71VR9V5eavIcxy/R1PSHmdm5xnxzYXFp+WPr08qxL4JT2FOFLtxpDh41WewxscbT0iGYXONJfv115J/coPNU2O98W+LAwKWlC1LAtZS11lIfTFbRl2R4ZiVkJNNtmZqQUdZqx514DPmeJBPSFhMcZa3f6XmhgkHLSoP3/SQueVCBY1Iah800eCxBXcMl9mtqwaAfVOMIQ7kZPHAhS3SStByL+PdGBcb7W5PXkwb4yr/1RuL/vH7gi71BRbYMjFaNDjFpHB/yylHdDcpzcsgMo89RkpUKHDCjIwlK1WKoy2rWfSRv078nxzudZLez/2233T2YNNMQ62JDbIlEfBZdcSiORE8ocScexA/xM7qPfkWP0dPr6FQ02VkV/yB6/gPW2Zr4</latexit>

somma

media

nX

i=1

µi

<latexit sha1_base64="KoxIqZcTCKRjjBHJSIiLGpGthHA=">AAACBnicbVC7SgNBFJ2NrxhfMZY2g0GwCrsSUAshaGMZwTwgicvs5BqHzMwuM3fEsKT3K2y1shNbf8PCf3ETU6jxVIdz7uWee6JECou+/+HlFhaXllfyq4W19Y3NreJ2qWljZzg0eCxj046YBSk0NFCghHZigKlIQisank/81h0YK2J9haMEeooNtLgRnGEmhcVS1zoVpuI0GF9r2lUuFGGx7Ff8Keg8CWakTGaoh8XPbj/mToFGLpm1ncBPsJcyg4JLGBe6zkLC+JANoJNRzRTYXjrNPqb7zjKMaQKGCkmnIvzcSJmydqSibFIxvLV/vYn4n9dxeHPcS4VOHILmk0MoJEwPWW5EVgrQvjCAyCbJgQpNOTMMEYygjPNMdFlLhayP4O/386R5WAmqlZPLarl2NmsmT3bJHjkgATkiNXJB6qRBOLknj+SJPHsP3ov36r19j+a82c4O+QXv/QuZOZjB</latexit>

1

n

nX

i=1

µi

<latexit sha1_base64="Dm1tvTJqSDpBg0C039qxovWewtE=">AAACEXicbVC7SgRBEJz17fk6NRRh8BCMjl0R1EAQTQwVPBVuz6V37NPBmdllpkeQZSM/wa8w1chMTP0CA//FvfMCXxUVVd10V6W5ko7C8D0YGh4ZHRufmKxNTc/MztXnF05c5q3AlshUZs9ScKikwRZJUniWWwSdKjxNr/d7/ukNWiczc0y3OXY0XBrZlQKokpL6cty1IIqoLEwZO6+TQu5E5bnhsfaJTOqNsBn2wf+SaEAabIDDpP4RX2TCazQkFDjXjsKcOgVYkkJhWYu9wxzENVxiu6IGNLpO0Y9R8lXvgDKeo+VS8b6I3zcK0M7d6rSa1EBX7rfXE//z2p66W51CmtwTGtE7RFJh/5ATVlb9IL+QFomg9zlyabgAC0RoJQchKtFXhdWqPqLf6f+Sk/VmtNHcPtpo7O4NmplgS2yFrbGIbbJddsAOWYsJdsce2CN7Cu6D5+AleP0aHQoGO4vsB4K3T6jinbY=</latexit>



Distribuzione normale: proprietà (2)
Qualunque combinazione lineare di variabili normali è ancora normale

i = 1, . . . , n

<latexit sha1_base64="9mFd3tkiHMPgOJm8MzgVitee2Hk=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCGFXAmohBG0sI5gHJEuYndzEIbMPZu4GQkjrV9hqZSe2/oeF/+LsuoUmnupwzr3cc48fS6HRcT6twsrq2vpGcbO0tb2zu2fvH7R0lCgOTR7JSHV8pkGKEJooUEInVsACX0LbH9+kfnsCSosovMdpDF7ARqEYCs7QSH3bFvSKuhXak4MIdYUaqexUnQx0mbg5KZMcjb791RtEPAkgRC6Z1l3XidGbMYWCS5iXeomGmPExG0HX0JAFoL1ZlnxOTxLNMKIxKCokzUT4vTFjgdbTwDeTAcMHveil4n9eN8HhhTcTYZwghDw9hEJCdkhzJUwlQAdCASJLkwMVIeVMMURQgjLOjZiYjkqmD3fx+2XSOqu6terlXa1cv86bKZIjckxOiUvOSZ3ckgZpEk4m5Ik8kxfr0Xq13qz3n9GCle8ckj+wPr4BxyCWew==</latexit>

W =
nX

i=1

ai Xi ⇠ N(µW ,�W )

<latexit sha1_base64="KC8ObDl7MCy+eP4GEBwvXHyJTZo="></latexit>

Xi ⇠ N(µi,�i)

<latexit sha1_base64="nv258Kbo17U0OCCp8he4diuxZoA=">AAACD3icbVA9SwNBEN3z2/gVtbRZDIKChDsJqJ1oYyUKRgNJOObWMQ7u3h27c0IIFv4Ef4WtVnZi60+w8L94F1No4qvevDfDzLwo1eTY9z+9sfGJyanpmdnS3PzC4lJ5eeXCJZlVWFeJTmwjAoeaYqwzscZGahFMpPEyuj0q/Ms7tI6S+Jy7KbYNdGK6JgWcS2F5rRGSbDky8mSzZbKQtouqYyCkrbBc8at+H3KUBANSEQOchuWv1lWiMoMxKw3ONQM/5XYPLJPSeF9qZQ5TULfQwWZOYzDo2r3+E/dyI3PAiUzRStKyL+LviR4Y57omyjsN8I0b9grxP6+Z8fVeu0dxmjHGqljEpLG/yClLeToor8giMxSXo6RYKrDAjJYkKJWLWR5XKc8jGP5+lFzsVINadf+sVjk4HCQzI9bEutgUgdgVB+JYnIq6UOJBPIln8eI9eq/em/f+0zrmDWZWxR94H9/N15t1</latexit>

proprietà riproduttiva

nX

i=1

a2i �
2
i

<latexit sha1_base64="PXWJmQD7vchwSC87Z7Ij6EFRMPQ=">AAACFHicbVC7SixBEO3x7erVVUOTxkW4wWWZEUENBNHEUMFVYXcdatpyb2F3z9BdI8iwqZ/gV5hqZCam5gb+i7PjBr5OdOqcKqrqJJkmz2H4GoyMjo1PTE5N12Zm/8zN1xcWj32aO4UtlerUnSbgUZPFFhNrPM0cgkk0niSXewP/5Aqdp9Qe8XWGXQM9SxekgEsprsuOz01c0HbUP7MSYjpbk51/pUo9U1VxvRE2wwryJ4mGpCGGOIjrb53zVOUGLSsN3rejMONuAY5JaezXOrnHDNQl9LBdUgsGfbeoPunL1dwDpzJDJ0nLSsTPEwUY769NUnYa4P/+uzcQf/PaOV9sdguyWc5o1WARk8ZqkVeOyohQnpNDZhhcjpKsVOCAGR1JUKoU8zKzWplH9P37n+R4rRmtN7cO1xs7u8NkpsSyWBF/RSQ2xI7YFweiJZS4EXfiXjwEt8Fj8BQ8f7SOBMOZJfEFwcs7uQKdjQ==</latexit>

solo se le Xi 
sono indipendenti

somma

media 1

n2

nX

i=1

�2
i

<latexit sha1_base64="oNvFYvxmFBh5VQTGWD+7n/QWfjc=">AAACGHicbVCxThtBEN2DEMCQxEBJs8IgUVl3lqVAgYRCkxKkGJB89mluGTsjdvdOu3NI6HQ/wCfwFWmhooto6Sj4l5wdFwHyqqf3ZjTzXppr8hyGz8Hc/IeFj4tLy42V1U+fvzTX1k99VjiFPZXpzJ2n4FGTxR4TazzPHYJJNZ6ll0cT/+wKnafM/uDrHAcGxpZGpIBrKWluxyMHqoyq0g47VewLk5R0EFVDK2NPYwMJDTtJsxW2wynkexLNSEvMcJw0X+KLTBUGLSsN3vejMOdBCY5JaawaceExB3UJY+zX1IJBPyinaSq5U3jgTOboJGk5FfHfjRKM99cmrScN8E//1puI//P6BY/2BiXZvGC0anKISeP0kFeO6ppQXpBDZph8jpKsVOCAGR1JUKoWi7q3Rt1H9Db9e3LaaUfd9v5Jt3X4bdbMktgUW2JXROKrOBTfxbHoCSVuxC9xJ+6D2+Ah+B08/h2dC2Y7G+IVgqc/mf2gSw==</latexit>

nX

i=1

�2
i

<latexit sha1_base64="JasiH9DhJif5s6zOUTgUZYY3YJo=">AAACC3icbVA9SwNBEN3z2/gVtbCwWQyCVbiTgFoIoo2lglEhicfcOsbB3b1jd06QIz/BX2GrlZ3Y+iMs/C9eYgq/XvV4b4aZ95JMk+cwfA9GRsfGJyanpiszs3PzC9XFpVOf5k5hU6U6decJeNRkscnEGs8zh2ASjWfJzUHfP7tF5ym1J3yXYcdA19IVKeBSiqsrbZ+buKDdqHdhZdtT10BMF5txtRbWwwHkXxINSU0McRRXP9qXqcoNWlYavG9FYcadAhyT0tirtHOPGagb6GKrpBYM+k4xCNCT67kHTmWGTpKWAxG/bxRgvL8zSTlpgK/9b68v/ue1cr7a7hRks5zRqv4hJo2DQ145KptBeUkOmaH/OUqyUoEDZnQkQalSzMuqKmUf0e/0f8npZj1q1HeOG7W9/WEzU2JVrIkNEYktsScOxZFoCiV64kE8iqfgPngOXoLXr9GRYLizLH4gePsEMjCasg==</latexit>

Normalità?



Regole empiriche per la normalità
• Confronto tra media, mediana e mediana 
• Indice di asimmetria 
• Confronto tra la distanze dei due quartili opposti dalla mediana 
• Verifica delle aree in intervalli simmetrici attorno alla media (calcolo dei 
corrispondenti quantili) 

• Andamento del boxplot 
• Andamento dell’istogramma ma soprattutto del Q-Q plot (vedi pagina seguente) 
• Indice di curtosi (vedi due pagine dopo) 
• Indice di adattamento (chi-quadro e dintorni: vedi esercizio numerico)

Q-Q plot
I grafici quantili-quantili mettono a confronto i quantili di due distribuzioni



C(K)urtosi

nX

i=1

✓
x� µ

�

◆4

<latexit sha1_base64="k01bF8VIKd15ZRmDxex25hrrOms="></latexit>

nX

i=1

✓
x� µ

�

◆4

� 3
<latexit sha1_base64="/XfK9oF62XQ5ppCtUCooVlAEn8U="></latexit>

da confrontare con il valore 3 da confrontare con il valore 0

(Ipernormale)

(Normale)

(Iponormale)

Al pc...



DistrACTION

Il caso dei 
dati sul QI



Il caso dei 
dati sul QI


