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Nella 
puntata 

precedente…



• Tipologia di variabili 
• Tipologia di tabelle 
• Operatore sommatoria e principali proprietà 
• Cenni ai criteri per la costruzione di tabelle 
di frequenza per classi di modalità 

• Ipotesi di equidistribuzione all’interno delle 
classi ed uso dei centri come elementi 
rappresentativi delle classi 

• Un esempio di “tecnicismo”: le differenti 
formule per il calcolo della media aritmetica

Si riparte?



Software
https://www.jamovi.org/JAMOVI

https://jasp-stats.org/JASP

Chi ha problemi con l’installazione (PC a 32 bit) può utilizzare questa alternativa:

Nella sezione Download è disponibile una versione a 32 bit

Disponibile solo per PC a 64 bit (da un poco di anni è lo standard sul mercato)

Consulta i tutorial per ulteriori dettagli

PRINCIPALI RAPPRESENTAZIONI GRAFICHE 
(vedi il file html con gli esempi)

Variabili qualitative

Variabili quantitative

Diagramma a barre, diagramma a torta, diagramma di Pareto

Diagramma ad aste (a bastoncini), dotplot, istogramma, 
poligono di frequenza, funzione di ripartizione empirica



E tu che 
frequenza sei?

fi =
ni

n
<latexit sha1_base64="yGRm0pFmAqrGZAR+4Q2568Oi77E=">AAACB3icbVC7TsNAEDzzDOEVSElzIkKiimxAggYpgoYySOQhJZG1vmzCKeezdbdGiix/AF9BCxUdouUzKPgXnJACEqYazexqZyeIlbTkup/O0vLK6tp6YaO4ubW9s1va22/aKDECGyJSkWkHYFFJjQ2SpLAdG4QwUNgKRtcTv/WAxspI39E4xl4IQy0HUgDlkl8qD3zJL3l3YECk2pdZqjO/VHGr7hR8kXgzUmEz1P3SV7cfiSRETUKBtR3PjamXgiEpFGbFbmIxBjGCIXZyqiFE20un4TN+lFigiMdouFR8KuLvjRRCa8dhkE+GQPd23puI/3mdhAYXvVTqOCHUYnKIpMLpISuMzFtB3pcGiWCSHLnUXIABIjSSgxC5mOQ1FfM+vPnvF0nzpOqdVr3bs0rtatZMgR2wQ3bMPHbOauyG1VmDCTZmT+yZvTiPzqvz5rz/jC45s50y+wPn4xtaYZko</latexit>

pi =
ni

n
⇥ 100 = fi ⇥ 100

<latexit sha1_base64="u2p7tORTxU9J38WWKbsrssYx+3I=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnuKuCXgTRi0cFo0ISlt6xo42zs8tMrxCWfIaf4Fd41ZM38eLBf3ESAz7rVFRV092V5Joch+FbMDI6Nj4xOTVdmZmdm1+oLi6duaywChsq05m9SMChJoMNJtZ4kVuENNF4ntwc9v3zW7SOMnPK3RzbKVwZ6pAC9lJc3chjknuy1bGgShNTrzQ92WJK0ckoDL3V8YEvIa7Wwno4gPxLoiGpiSGO4+p76zJTRYqGlQbnmlGYc7sEy6Q09iqtwmEO6gausOmpAb+oXQ4e68m1wgFnMkcrScuBiN8nSkid66aJT6bA1+631xf/85oFd3bbJZm8YDSqv4hJ42CRU5Z8YygvySIz9C9HSUYqsMCMliQo5cXCV1jxfUS/v/9Lzjbr0VY9Otmu7R8Mm5kSK2JVrItI7Ih9cSSORUMocScexKN4Cu6D5+AleP2MjgTDmWXxA8H7B6c/opM=</latexit>

Ni =
kX

j=1

nj

<latexit sha1_base64="9jWULq9T9OBxcV3ILcV+38ST/gw=">AAACDHicbVC7SgNBFJ2NrxhfURvBZjAIVmFXBW0CQRsriWAekKzL7OQmTjI7u8zcFcISP8GvsNXKTmz9Bwv/xc2aQqOnOpxzL/ee40dSGLTtDys3N7+wuJRfLqysrq1vFDe3GiaMNYc6D2WoWz4zIIWCOgqU0Io0sMCX0PSH5xO/eQfaiFBd4ygCN2B9JXqCM0wlr7hz6QlaoR0TB14yqDjjm2Q4psobeMWSXbYz0L/EmZISmaLmFT873ZDHASjkkhnTduwI3YRpFFzCuNCJDUSMD1kf2ilVLADjJlmCMd2PDcOQRqCpkDQT4edGwgJjRoGfTgYMb82sNxH/89ox9k7dRKgoRlB8cgiFhOyQ4Vqk1QDtCg2IbPI5UKEoZ5ohghaUcZ6KcdpVIe3DmU3/lzQOy85R2bk6LlXPps3kyS7ZIwfEISekSi5IjdQJJ/fkkTyRZ+vBerFerbfv0Zw13dkmv2C9fwFJJJqu</latexit>

Fi =
kX

j=1

fj
<latexit sha1_base64="RnmVZUdl/w0xwHgr3qnthnoZPfU=">AAACDHicbVDLSsNAFJ3UV62vqBvBzWARXJVEBd0UioK4rGAf0MYwmd7WaScPZm6EEuon+BVudeVO3PoPLvwX05iFVs/qcM693HuOF0mh0bI+jMLc/MLiUnG5tLK6tr5hbm41dRgrDg0eylC1PaZBigAaKFBCO1LAfE9CyxudT/3WHSgtwuAaxxE4PhsEoi84w1RyzZ0LV9Aq7erYd5Nh1Z7cJKMJ7btD1yxbFSsD/UvsnJRJjrprfnZ7IY99CJBLpnXHtiJ0EqZQcAmTUjfWEDE+YgPopDRgPmgnyRJM6H6sGYY0AkWFpJkIPzcS5ms99r100md4q2e9qfif14mxf+okIohihIBPD6GQkB3SXIm0GqA9oQCRTT8HKgLKmWKIoARlnKdinHZVSvuwZ9P/Jc3Din1Usa+Oy7WzvJki2SV75IDY5ITUyCWpkwbh5J48kifybDwYL8ar8fY9WjDynW3yC8b7Fy9smp4=</latexit>

Pi =
kX

j=1

pj
<latexit sha1_base64="EDdwMUNe8dFBfkjeAl4iHIe3uTA=">AAACDHicbVC7TsNAEDyHVwgvAw0SzYkIiSqyAQmaSBE0lEEiDykJ1vmyCZec7dPdGimyzCfwFbRQ0SFa/oGCf8EJKSBhqtHMrnZnfCWFQcf5tHILi0vLK/nVwtr6xuaWvb1TN1GsOdR4JCPd9JkBKUKooUAJTaWBBb6Ehj+8HPuNe9BGROENjhR0AtYPRU9whpnk2XtVT9AybZs48JJB2U1vk2FKlTfw7KJTciag88SdkiKZourZX+1uxOMAQuSSGdNyHYWdhGkUXEJaaMcGFOND1odWRkMWgOkkkwQpPYwNw4gq0FRIOhHh90bCAmNGgZ9NBgzvzKw3Fv/zWjH2zjuJCFWMEPLxIRQSJocM1yKrBmhXaEBk48+BipByphkiaEEZ55kYZ10Vsj7c2fTzpH5cck9K7vVpsXIxbSZP9skBOSIuOSMVckWqpEY4eSBP5Jm8WI/Wq/Vmvf+M5qzpzi75A+vjG0+SmrI=</latexit>

Frequenze e dintorni
FREQUENZE SEMPLICI FREQUENZE CUMULATE

ni
<latexit sha1_base64="+hUnsiO0zV3n/Djxsyi9a6oCHJ0=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrGh92YRTzmfrbg2KrHwCLVR0iJbvoeBfcEwKSJhqNLOrnZ0gVtKS6346haXlldW14nppY3Nre6e8u9e0UWIENkSkItMOwKKSGhskSWE7NghhoLAVjK6mfusBjZWRvqNxjH4IQy0HUgBl0q3uyV654lbdHHyReDNSYTPUe+Wvbj8SSYiahAJrO54bk5+CISkUTkrdxGIMYgRD7GRUQ4jWT/OoE36UWKCIx2i4VDwX8fdGCqG14zDIJkOgezvvTcX/vE5Cgws/lTpOCLWYHiKpMD9khZFZB8j70iARTJMjl5oLMECERnIQIhOTrJRS1oc3//0iaZ5UvdOqd3NWqV3OmimyA3bIjpnHzlmNXbM6azDBhuyJPbMX59F5dd6c95/RgjPb2Wd/4Hx8A/rRklY=</latexit>

 
kX

i=1

pi = 100

!

<latexit sha1_base64="tuA5+xqD9c5elwx8o+Pl+kk4o1k=">AAACF3icbVC7TgJBFJ3FF+ILtbSZSEywIbtqog0J0cYSE3kkLJLZ4QI3zD4yc9eEbPgAP8GvsNXKzthaWvgvLkih4KlOzjk3997jRQoN2fanlVlaXlldy67nNja3tnfyu3t1E8ZaQk2GKtRNTxhQGECNkBQ0Iw3C9xQ0vOHVxG/cgzYYBrc0iqDti36APZSCUqmTL7gKelR0Tex3Eiw747shjzrIy9yxbVdjf0DHacou2VPwReLMSIHNUO3kv9xuKGMfApJKGNNy7IjaidCEUsE458YGIiGHog+tlAbCB9NOps+M+VFsBIU8As1R8akIvycS4Rsz8r006QsamHlvIv7ntWLqXbQTDKKYIJCTRYQKpouM1Ji2BLyLGojE5HLgGHAptCACjVxImYpxWlsu7cOZ/36R1E9KzmnJuTkrVC5nzWTZATtkReawc1Zh16zKakyyB/bEntmL9Wi9Wm/W+080Y81m9tkfWB/fi92ecQ==</latexit>

 
kX

i=1

fi = 1

!

<latexit sha1_base64="xjn5msFA3au5r1hcMSSLrxy5hDQ=">AAACFXicbVC7TsNAEDzzJrwMlDQHEVJoIhuQoEFC0FCCRBKkOFjnYxNWOT90t0aKrNR8Al9BCxUdoqWm4F9wjAsITDWa2dXuTJAoNOQ4H9bE5NT0zOzcfGVhcWl5xV5da5o41RIaMlaxvgqEAYURNAhJwVWiQYSBglbQPx35rTvQBuPokgYJdELRi7CLUlAu+famp6BLNc+koZ/hkTu87vOuj/yIu57G3i3t+HbVqTsF+F/ilqTKSpz79qd3E8s0hIikEsa0XSehTiY0oVQwrHipgUTIvuhBO6eRCMF0siLKkG+nRlDME9AcFS9E+LmRidCYQRjkk6GgWzPujcT/vHZK3cNOhlGSEkRydIhQQXHISI15R8BvUAORGH0OHCMuhRZEoJELKXMxzUur5H244+n/kuZu3d2ruxf71eOTspk5tsG2WI257IAdszN2zhpMsnv2yJ7Ys/VgvViv1tv36IRV7qyzX7DevwCG7p3z</latexit>

 
kX

i=1

ni = n

!

<latexit sha1_base64="Uzp2N+tw0TsPd3RLBKNEcdQGdoQ=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCgiWxAggYJQUMZJPKQ4mCdj01Y5Xy27tZIkZWaT+AraKGiQ7TUFPwLTkgBhKlGM7vanQkThZZc98OZmp6ZnZsvLBQXl5ZXVktr63Ubp0ZCTcYqNs1QWFCooUZICpqJARGFChph73zoN+7AWIz1FfUTaEeiq7GDUlAuBaUtX0GHdn2bRkGGJ97gusd1gPyEa99g95b2glLZrbgj8EnijUmZjVENSp/+TSzTCDRJJaxteW5C7UwYQqlgUPRTC4mQPdGFVk61iMC2s1GUAd9JraCYJ2A4Kj4S4edGJiJr+1GYT0aCbu1fbyj+57VS6hy3M9RJSqDl8BChgtEhKw3mHQG/QQNEYvg5cNRcCiOIwCAXUuZimpdWzPvw/qafJPX9indQ8S4Py6dn42YKbJNts13msSN2yi5YldWYZPfskT2xZ+fBeXFenbfv0SlnvLPBfsF5/wL0jJ44</latexit>

(N1 = n1, Nk = n)
<latexit sha1_base64="CV+9uVXgspkeu5lMaOisABjmMhU=">AAACDXicbVDLSgNBEJyNrxhfq57Ey2AQIoSwq4JehKAXTyGCeUASltlJJw6ZnV1meoUQgp/gV3jVkzfx6jd48F/cjTloYp2qq7rp7vIjKQw6zqeVWVhcWl7JrubW1jc2t+ztnboJY82hxkMZ6qbPDEihoIYCJTQjDSzwJTT8wVXqN+5BGxGqWxxG0AlYX4me4AwTybP3ChXPpRdUeW6RtovtIq14g7Q+8uy8U3ImoPPEnZI8maLq2V/tbsjjABRyyYxpuU6EnRHTKLiEca4dG4gYH7A+tBKqWACmM5q8MKaHsWEY0gg0FZJORPg9MWKBMcPATzoDhndm1kvF/7xWjL3zzkioKEZQPF2EQsJkkeFaJNkA7QoNiCy9HKhQlDPNEEELyjhPxDgJK5fk4c5+P0/qxyX3pOTenObLl9NksmSfHJACcckZKZNrUiU1wskDeSLP5MV6tF6tN+v9pzVjTWd2yR9YH9+jBJhW</latexit>

(F1 = f1, Fk = 1)
<latexit sha1_base64="B41QTWlMG+YEgUGuHappbMK/qyU=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAIEULYUUEvQlAIHiOYByRhmZ104pDZBzO9QgjBT/ArvOrJm3j1Gzz4L+6uOWhinaqruunuckMlDdr2p5VZWFxaXsmu5tbWNza38ts7DRNEWkBdBCrQLZcbUNKHOkpU0Ao1cM9V0HSHV4nfvAdtZODf4iiErscHvuxLwTGWnPxeseowekH7DivRTqlTolVnGNfsyMkX7LKdgs4TNiUFMkXNyX91eoGIPPBRKG5Mm9khdsdcoxQKJrlOZCDkYsgH0I6pzz0w3XH6woQeRoZjQEPQVCqaivB7Ysw9Y0aeG3d6HO/MrJeI/3ntCPvn3bH0wwjBF8kilArSRUZoGWcDtCc1IPLkcqDSp4JrjghaUi5ELEZxWLk4Dzb7/TxpHJfZSZndnBYql9NksmSfHJAiYeSMVMg1qZE6EeSBPJFn8mI9Wq/Wm/X+05qxpjO75A+sj28c1JgB</latexit>

(P1 = p1, Pk = 100)
<latexit sha1_base64="i+4nxK/FyeuSDCQlirW580UPvxM=">AAACD3icbVDLSgNBEJyNrxhfUY+5DAYhQgg7KuhFCHrxGME8IAnL7KQTh8w+mOkVQsjBT/ArvOrJm3j1Ezz4L+6ue9DEOlVXddPd5YZKGrTtTyu3tLyyupZfL2xsbm3vFHf3WiaItICmCFSgOy43oKQPTZSooBNq4J6roO2OrxK/fQ/ayMC/xUkIfY+PfDmUgmMsOcVSpeEwekFDh1Vpr9qr0oYzjmtm20dOsWzX7BR0kbCMlEmGhlP86g0CEXngo1DcmC6zQ+xPuUYpFMwKvchAyMWYj6AbU597YPrT9IkZPYwMx4CGoKlUNBXh98SUe8ZMPDfu9DjemXkvEf/zuhEOz/tT6YcRgi+SRSgVpIuM0DJOB+hAakDkyeVApU8F1xwRtKRciFiM4rgKcR5s/vtF0jqusZMauzkt1y+zZPKkRA5IhTByRurkmjRIkwjyQJ7IM3mxHq1X6816/2nNWdnMPvkD6+MbObuYkw==</latexit>



VOTO Frequenza
assoluta

Frequenza 
cumulata

18 5 5

23 21 26

25 10 36

27 14 50

28 18 68

30 11 79

79

Cumuliamo…

Per variabili qualitative ordinali 
e variabili quantitative

Colore 
capelli

Frequenza
assoluta

Frequenza 
percentuale

Biondi 15 19.0

Castani 55 69.6

Neri 4 5.1

Rossi 5 6.3

79 100

Cumuliamo…

Eccezione variabili qualitative nominali(utile per il diagramma di Pareto)

Colore 
capelli

Frequenza
assoluta

Frequenza 
percentuale

Frequenza 
percentuale 

cumulata

Castani 55 69.6 69.6

Biondi 15 19.0 88.6

Rossi 5 6.3 94.9

Neri 4 5.1 100

79 100



lim
x!�1

F (x) = 0
<latexit sha1_base64="0gdIUixwSl7+BsAW1jWTV5/XWng=">AAACGXicbVDNSjNBEJz13/gX9ehlMAh6MOx+n6AXQRTEo4JRIRtC79iJjbOzy0yvGpY8gY/gU3jVkzfx6smD7+Im5uBfnYqqbrqrolSTY99/84aGR0bHxicmS1PTM7Nz5fmFE5dkVmFNJTqxZxE41GSwxsQaz1KLEEcaT6PLvZ5/eoXWUWKOuZNiI4a2oRYp4EJqlldCTXEzv5GhpfYFg7XJtVwPybS405X7qzdrclv6zXLFr/p9yN8kGJCKGOCwWX4PzxOVxWhYaXCuHvgpN3KwTEpjtxRmDlNQl9DGekENxOgaeT9OV65kDjiRKVpJWvZF/LqRQ+xcJ46KyRj4wv30euJfXj3j1lYjJ5NmjEb1DjFp7B9yylLRE8pzssgMvc9RkpEKLDCjJQlKFWJWFFcq+gh+pv9NTv5Vg//V4GijsrM7aGZCLIllsSoCsSl2xIE4FDWhxK24Fw/i0bvznrxn7+VzdMgb7CyKb/BePwCRn5+G</latexit>

lim
x!�1

N(x) = 0
<latexit sha1_base64="JUhIApA1MCZbpVd6X14mM1MaSVs=">AAACGXicbVC9TvNAEDzzT/gLUNKciJCgILK/DwkaJAQNFQKJAFIcRetjE1acz9bdGoisPAGPwFPQQkWHaKkoeBeckIK/qUYzu9qdiVJNjn3/zRsaHhkdG5+YLE1Nz8zOlecXTlySWYU1lejEnkXgUJPBGhNrPEstQhxpPI0u93r+6RVaR4k55k6KjRjahlqkgAupWV4JNcXN/EaGltoXDNYm13I9JNPiTlcerN6syW3pN8sVv+r3IX+TYEAqYoDDZvk9PE9UFqNhpcG5euCn3MjBMimN3VKYOUxBXUIb6wU1EKNr5P04XbmSOeBEpmgladkX8etGDrFznTgqJmPgC/fT64l/efWMW1uNnEyaMRrVO8SksX/IKUtFTyjPySIz9D5HSUYqsMCMliQoVYhZUVyp6CP4mf43OflXDf5Xg6ONys7uoJkJsSSWxaoIxKbYEfviUNSEErfiXjyIR+/Oe/KevZfP0SFvsLMovsF7/QCeT5+O</latexit>

lim
x!�1

P (x) = 0
<latexit sha1_base64="A2E3+7AiNhoDUNHKYkEgDNeRuXs=">AAACGXicbVC7TutAEF3zuhBeAUqaFRESFEQ2IEGDhLgNZZAIIMVRNF4mYcR6be2OL4msfAGfwFfQXio6REtFwb/ghBS8TnV0zoxmzolSTY59/9UbG5+YnPozPVOanZtfWCwvLZ+5JLMK6yrRib2IwKEmg3Um1niRWoQ40ngeXf8d+Of/0DpKzCn3UmzG0DHUJgVcSK3yeqgpbuVdGVrqXDFYm9zIrZBMm3t9WdvobsoD6bfKFb/qDyF/kmBEKmKEWqv8Fl4mKovRsNLgXCPwU27mYJmUxn4pzBymoK6hg42CGojRNfNhnL5czxxwIlO0krQcivh5I4fYuV4cFZMx8JX77g3E37xGxu39Zk4mzRiNGhxi0jg85JSloieUl2SRGQafoyQjFVhgRksSlCrErCiuVPQRfE//k5xtV4OdanCyWzk8GjUzLVbFmtgQgdgTh+JY1ERdKHEr7sV/8eDdeY/ek/f8MTrmjXZWxBd4L++he5+Q</latexit>

lim
x!+1

P (x) = 100
<latexit sha1_base64="F8gyykfYF+UVlUQH8K88pahCYec=">AAACG3icbVDLSitBEO3xbXxFXbppDKIihBkV7t0IohuXEYwKmRBq2kos7OkZumvuNQz5BD/Br3CrK3fi1oUL/8VJzMLXWR3OqaLqnCjV5Nj3X72R0bHxicmp6dLM7Nz8Qnlx6dQlmVVYV4lO7HkEDjUZrDOxxvPUIsSRxrPo6rDvn/1D6ygxJ9xNsRlDx1CbFHAhtcrroaa4lV/L0FLnksHa5L/cCsm0uduTtY3rTbknA99vlSt+1R9A/iTBkFTEELVW+S28SFQWo2GlwblG4KfczMEyKY29Upg5TEFdQQcbBTUQo2vmg0A9uZY54ESmaCVpORDx80YOsXPdOComY+BL993ri795jYzbf5s5mTRjNKp/iEnj4JBTloqmUF6QRWbof46SjFRggRktSVCqELOiulLRR/A9/U9yul0NdqrB8W5l/2DYzJRYEatiQwTij9gXR6Im6kKJG3En7sWDd+s9ek/e88foiDfcWRZf4L28A5otoAM=</latexit>

lim
x!+1

F (x) = 1
<latexit sha1_base64="izjva9Urxk8JNKe0HW+xpEhhxTI="></latexit>

lim
x!+1

N(x) = n
<latexit sha1_base64="MPjO0/3aGDjuLKDLElbSZsTGwUI="></latexit>

(al limite delle) frequenze
PROPRIETA’ DELLA FUNZIONE DI RIPARTIZIONE (empirica)

Una nota 
sull’istogramma



VOTO Frequenza
assoluta

60 |- 70 10

70 |- 80 21

80 |- 90 20

90 |- 100 28

79

ETA’ Frequenza
assoluta

30 |- 35 30

35 |- 38 80

38 |- 40 60

40 |- 44 30

200

30 35 38 40 44 Età 
(in classi)

ni

30

80

60



Dettagli sull’istogramma
tabelle di frequenza per classi di modalità 

di uguale ampiezza di differente ampiezza 
si possono usare direttamente le 

frequenze sull’asse delle ordinate 
(naturalmente non è sbagliato 
usare le densità di frequenza)

si devono usare le densità di 
frequenza sull’asse delle ordinate 

(è sbagliato usare le densità 
di frequenza)

di =
ni

Ai
<latexit sha1_base64="Ss1fA68Qq0/vLJ+Kj0cfIoBS3sg=">AAACCXicbVA9SwNBEN2LXzF+RcXKZjEIVuFOBW2EqI1lBPMBSTjmNpO4ZG/v2J0TwpFf4K+w1cpObP0VFv4XLzGFJr5ieLw3w8y8IFbSkut+OrmFxaXllfxqYW19Y3OruL1Tt1FiBNZEpCLTDMCikhprJElhMzYIYaCwEQyux37jAY2Vkb6jYYydEPpa9qQAyiS/uNf1Jb/g7Z4BkWpfjtLLrPjFklt2J+DzxJuSEpui6he/2t1IJCFqEgqsbXluTJ0UDEmhcFRoJxZjEAPoYyujGkK0nXRy/ogfJhYo4jEaLhWfiPh7IoXQ2mEYZJ0h0L2d9cbif14rod55J5U6Tgi1GC8iqXCyyAojs1yQd6VBIhhfjlxqLsAAERrJQYhMTLKgClke3uz386R+XPZOyt7taalyNU0mz/bZATtiHjtjFXbDqqzGBEvZE3tmL86j8+q8Oe8/rTlnOrPL/sD5+AahOZnV</latexit>

di =
fi
Ai

<latexit sha1_base64="9fgbw6I4Symwz/trdvDUtOxulxc=">AAACCXicbVC7SgNREL0bXzG+omJlczEIVmFXBW2EqI1lBPOAZFlmbybxkrsP7p0VwpIv8CtstbITW7/Cwn9xs6bQxFMMh3NmmJnjx0oasu1Pq7CwuLS8Ulwtra1vbG6Vt3eaJkq0wIaIVKTbPhhUMsQGSVLYjjVC4Cts+cPrid96QG1kFN7RKEY3gEEo+1IAZZJX3ut5kl/wbl+DSPueHKeXWfHKFbtq5+DzxJmSCpui7pW/ur1IJAGGJBQY03HsmNwUNEmhcFzqJgZjEEMYYCejIQRo3DQ/f8wPEwMU8Rg1l4rnIv6eSCEwZhT4WWcAdG9mvYn4n9dJqH/upjKME8JQTBaRVJgvMkLLLBfkPamRCCaXI5chF6CBCLXkIEQmJllQpSwPZ/b7edI8rjonVef2tFK7miZTZPvsgB0xh52xGrthddZggqXsiT2zF+vRerXerPef1oI1ndllf2B9fAOUgZnN</latexit>

di =
pi
Ai

<latexit sha1_base64="FS2Gv09VMcfVpXpKVRCx9vv76Do=">AAACCXicbVC7SgNREL0bXzG+omJlczEIVmFXBW2EqI1lBPOAZFlmbybxkrsP7p0VwpIv8CtstbITW7/Cwn9xs6bQxFMMh3NmmJnjx0oasu1Pq7CwuLS8Ulwtra1vbG6Vt3eaJkq0wIaIVKTbPhhUMsQGSVLYjjVC4Cts+cPrid96QG1kFN7RKEY3gEEo+1IAZZJX3ut5kl/wbl+DSGNPjtPLrHjlil21c/B54kxJhU1R98pf3V4kkgBDEgqM6Th2TG4KmqRQOC51E4MxiCEMsJPREAI0bpqfP+aHiQGKeIyaS8VzEX9PpBAYMwr8rDMAujez3kT8z+sk1D93UxnGCWEoJotIKswXGaFllgvyntRIBJPLkcuQC9BAhFpyECITkyyoUpaHM/v9PGkeV52TqnN7WqldTZMpsn12wI6Yw85Yjd2wOmswwVL2xJ7Zi/VovVpv1vtPa8GazuyyP7A+vgGkZ5nX</latexit>

nel caso di classe di uguale ampiezza tutte le Ai sono uguali 

Dettagli sull’istogramma
L’istogramma è una rappresentazione aereale: l’area di 
ciascun rettangolo è uguale (nel caso si usino le densità) 
o proporzionale (nel caso si usino le frequenze) alla 
frequenza della classe corrispondente

BASE x ALTEZZA

xi � xi�1
<latexit sha1_base64="FPuDiSoKP7UgM93gYIPbKHmRWSQ=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJJpENSFBG0FAGiTykxIrOl0045Xw2d2uUyErBV9BCRYdo+RQK/gXbuICEqUYzu9rZ8UIpDNr2p1VYWl5ZXSuulzY2t7Z3yrt7LRNEmkOTBzLQHY8ZkEJBEwVK6IQamO9JaHvjq9RvP4A2IlC3OA3B9dlIiaHgDBPJnfQFrdJJPxZVZ9YvV+yanYEuEicnFZKj0S9/9QYBj3xQyCUzpuvYIbox0yi4hFmpFxkIGR+zEXQTqpgPxo2z0DN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//O6EQ4v3FioMEJQPD2EQkJ2yHAtkjaADoQGRJYmByoU5UwzRNCCMs4TMUrqKSV9OPPfL5LWSc05rTk3Z5X6Zd5MkRyQQ3JMHHJO6uSaNEiTcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xtGrpXH</latexit> di

<latexit sha1_base64="AJW8blHS2FhMbKLhp/unB7HoHm0=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseN6hkgC2SpLAbaeS+p7DjTa4yv/OA2sgwuKNphK7Px4EcScEplW6HAzmo1uy6nYMtEqcgNSjQHFS/+sNQxD4GJBQ3pufYEbkJ1ySFwlmlHxuMuJjwMfZSGnAfjZvkUWfsKDacQhahZlKxXMTfGwn3jZn6Xjrpc7o3814m/uf1YhpduIkMopgwENkhkgrzQ0ZomXaAbCg1EvEsOTIZMME1J0ItGRciFeO0lErahzP//SJpn9Sd07pzc1ZrXBbNlOEADuEYHDiHBlxDE1ogYAxP8Awv1qP1ar1Z7z+jJavY2Yc/sD6+Aesnkkw=</latexit>

frequenza

Ai
<latexit sha1_base64="u9o2zS/lFwUobEH5BDvtEtFFHj4=">AAACCXicbVC7TsNAEDyHVwivAKKiOREhUUU2IEEZoKEMEnlISRStL5twyvls7tZIwfIX8BW0UNEhWr6Cgn/BCSkgMNVoZlc7O36kpCXX/XByc/MLi0v55cLK6tr6RnFzq27D2AisiVCFpumDRSU11kiSwmZkEAJfYcMfXoz9xh0aK0N9TaMIOwEMtOxLAZRJ3eJOu29AJH2DtzHqe0iTs65Mu8WSW3Yn4H+JNyUlNkW1W/xs90IRB6hJKLC25bkRdRIwJIXCtNCOLUYghjDAVkY1BGg7ySR+yvdjCxTyCA2Xik9E/LmRQGDtKPCzyQDoxs56Y/E/rxVT/7STSB3FhFqMD5FUODlkhZFZL8h70iARjJMjl5oLMECERnIQIhPjrKhC1oc3+/1fUj8se0dl7+q4VDmfNpNnu2yPHTCPnbAKu2RVVmOCJeyRPbFn58F5cV6dt+/RnDPd2Wa/4Lx/ASjJmsc=</latexit>

x

Ai
<latexit sha1_base64="+0nCNA94NT39lgqicZVG5q0jIxM=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTYgQRmgoQyCPKTEitaXTTjl/NDdGhRZ+QRaqOgQLd9Dwb9gGxeQMNVoZlc7O16kpCHb/rQWFpeWV1ZLa+X1jc2t7crObsuEsRbYFKEKdccDg0oG2CRJCjuRRvA9hW1vfJX57QfURobBHU0idH0YBXIoBVAq3V70Zb9StWt2Dj5PnIJUWYFGv/LVG4Qi9jEgocCYrmNH5CagSQqF03IvNhiBGMMIuykNwEfjJnnUKT+MDVDII9RcKp6L+HsjAd+Yie+lkz7QvZn1MvE/rxvT8NxNZBDFhIHIDpFUmB8yQsu0A+QDqZEIsuTIZcAFaCBCLTkIkYpxWko57cOZ/X6etI5rzknNuTmt1i+LZkpsnx2wI+awM1Zn16zBmkywEXtiz+zFerRerTfr/Wd0wSp29tgfWB/ftFSSKQ==</latexit>

x = frequenza
<latexit sha1_base64="NDPSU1rrNvx6SgcRLzBFzDe60b0=">AAAB/XicbVA9SwNBEN2LXzF+RS1tFoNgFe5U0EYI2lhGMB+QHGFuM4lL9vbO3TkhHsFfYauVndj6Wyz8L15iCk181eO9GebNC2IlLbnup5NbWFxaXsmvFtbWNza3its7dRslRmBNRCoyzQAsKqmxRpIUNmODEAYKG8Hgcuw37tFYGekbGsboh9DXsicFUCa1znnP4F2C+gE6xZJbdifg88SbkhKbotopfrW7kUhC1CQUWNvy3Jj8FAxJoXBUaCcWYxAD6GMroxpCtH46iTziB4kFiniMhkvFJyL+3kghtHYYBtlkCHRrZ72x+J/XSqh35qdSxwmhFuNDJBVODllhZNYF8q40SATj5Mil5gIMEKGRHITIxCQrp5D14c1+P0/qR2XvuOxdn5QqF9Nm8myP7bND5rFTVmFXrMpqTLCIPbFn9uI8Oq/Om/P+M5pzpju77A+cj2/VBJWe</latexit>

(ni, fi, pi)
<latexit sha1_base64="2ugDqdT3H4DsT9RHOrfHEN4pots=">AAACDXicbVDLSsNAFJ3UV62vqCtxM1iECqUkKuiy6MZlBfuAtoTJ9LYOnUzCzI1QSvET/Aq3unInbv0GF/6LaQyirWd1OOde7j3Hj6Qw6DgfVm5hcWl5Jb9aWFvf2Nyyt3caJow1hzoPZahbPjMghYI6CpTQijSwwJfQ9IeXU795B9qIUN3gKIJuwAZK9AVnmEievVdSnijTTrlTpv0fFnniyLOLTsVJQeeJm5EiyVDz7M9OL+RxAAq5ZMa0XSfC7phpFFzCpNCJDUSMD9kA2glVLADTHacRJvQwNgxDGoGmQtJUhN8bYxYYMwr8ZDJgeGtmvan4n9eOsX/eHQsVxQiKTw+hkJAeMlyLpBugPaEBkU0/ByoU5UwzRNCCMs4TMU7KKiR9uLPp50njuOKeVNzr02L1ImsmT/bJASkRl5yRKrkiNVInnNyTR/JEnq0H68V6td6+R3NWtrNL/sB6/wLRx5kS</latexit>



30 35 38 40 44 Età 
(in classi)

di

30

26,7

6
7,5

ETA’ Frequenza
assoluta Ampiezza Densità

30 |- 35 30 5 6

35 |- 38 80 3 26,7

38 |- 40 60 2 30

40 |- 44 30 4 7,5

200

ETA’ Frequenza
assoluta Ampiezza Densità

30 |- 35 30 5 6

35 |- 38 80 3 26,7

38 |- 40 60 2 30

40 |- 44 30 4 7,5

200

30 35 38 40 44 Età 
(in classi)

di

30

26,7

6
7,5

Base = ampiezza

Altezza = densità

AREA = frequenza



VOTO Frequenza
assoluta

60 |- 70 10

70 |- 80 21

80 |- 90 20

90 |- 100 28

79

Base = ampiezza

Altezza = frequenza

AREA proporzionale 
alla frequenza

Quanto vale la somma delle aree di tutti i rettangoli?



Una nota 
sull’istogramma

Quanto vale la somma delle aree di tutti i rettangoli?



Dettagli sull’istogramma
L’istogramma è una rappresentazione aereale: l’area di 
ciascun rettangolo è uguale (nel caso si usino le densità) 
o proporzionale (nel caso si usino le frequenze) alla 
frequenza della classe corrispondente

BASE x ALTEZZA

xi � xi�1
<latexit sha1_base64="FPuDiSoKP7UgM93gYIPbKHmRWSQ=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJJpENSFBG0FAGiTykxIrOl0045Xw2d2uUyErBV9BCRYdo+RQK/gXbuICEqUYzu9rZ8UIpDNr2p1VYWl5ZXSuulzY2t7Z3yrt7LRNEmkOTBzLQHY8ZkEJBEwVK6IQamO9JaHvjq9RvP4A2IlC3OA3B9dlIiaHgDBPJnfQFrdJJPxZVZ9YvV+yanYEuEicnFZKj0S9/9QYBj3xQyCUzpuvYIbox0yi4hFmpFxkIGR+zEXQTqpgPxo2z0DN6FBmGAQ1BUyFpJsLvjZj5xkx9L5n0Gd6ZeS8V//O6EQ4v3FioMEJQPD2EQkJ2yHAtkjaADoQGRJYmByoU5UwzRNCCMs4TMUrqKSV9OPPfL5LWSc05rTk3Z5X6Zd5MkRyQQ3JMHHJO6uSaNEiTcHJPnsgzebEerVfrzXr/GS1Y+c4++QPr4xtGrpXH</latexit> di

<latexit sha1_base64="AJW8blHS2FhMbKLhp/unB7HoHm0=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseN6hkgC2SpLAbaeS+p7DjTa4yv/OA2sgwuKNphK7Px4EcScEplW6HAzmo1uy6nYMtEqcgNSjQHFS/+sNQxD4GJBQ3pufYEbkJ1ySFwlmlHxuMuJjwMfZSGnAfjZvkUWfsKDacQhahZlKxXMTfGwn3jZn6Xjrpc7o3814m/uf1YhpduIkMopgwENkhkgrzQ0ZomXaAbCg1EvEsOTIZMME1J0ItGRciFeO0lErahzP//SJpn9Sd07pzc1ZrXBbNlOEADuEYHDiHBlxDE1ogYAxP8Awv1qP1ar1Z7z+jJavY2Yc/sD6+Aesnkkw=</latexit>

frequenza

Ai
<latexit sha1_base64="u9o2zS/lFwUobEH5BDvtEtFFHj4=">AAACCXicbVC7TsNAEDyHVwivAKKiOREhUUU2IEEZoKEMEnlISRStL5twyvls7tZIwfIX8BW0UNEhWr6Cgn/BCSkgMNVoZlc7O36kpCXX/XByc/MLi0v55cLK6tr6RnFzq27D2AisiVCFpumDRSU11kiSwmZkEAJfYcMfXoz9xh0aK0N9TaMIOwEMtOxLAZRJ3eJOu29AJH2DtzHqe0iTs65Mu8WSW3Yn4H+JNyUlNkW1W/xs90IRB6hJKLC25bkRdRIwJIXCtNCOLUYghjDAVkY1BGg7ySR+yvdjCxTyCA2Xik9E/LmRQGDtKPCzyQDoxs56Y/E/rxVT/7STSB3FhFqMD5FUODlkhZFZL8h70iARjJMjl5oLMECERnIQIhPjrKhC1oc3+/1fUj8se0dl7+q4VDmfNpNnu2yPHTCPnbAKu2RVVmOCJeyRPbFn58F5cV6dt+/RnDPd2Wa/4Lx/ASjJmsc=</latexit>

x

Ai
<latexit sha1_base64="+0nCNA94NT39lgqicZVG5q0jIxM=">AAAB9XicbVC7TsNAEDzzDOEVoKQ5ESFRRTYgQRmgoQyCPKTEitaXTTjl/NDdGhRZ+QRaqOgQLd9Dwb9gGxeQMNVoZlc7O16kpCHb/rQWFpeWV1ZLa+X1jc2t7crObsuEsRbYFKEKdccDg0oG2CRJCjuRRvA9hW1vfJX57QfURobBHU0idH0YBXIoBVAq3V70Zb9StWt2Dj5PnIJUWYFGv/LVG4Qi9jEgocCYrmNH5CagSQqF03IvNhiBGMMIuykNwEfjJnnUKT+MDVDII9RcKp6L+HsjAd+Yie+lkz7QvZn1MvE/rxvT8NxNZBDFhIHIDpFUmB8yQsu0A+QDqZEIsuTIZcAFaCBCLTkIkYpxWko57cOZ/X6etI5rzknNuTmt1i+LZkpsnx2wI+awM1Zn16zBmkywEXtiz+zFerRerTfr/Wd0wSp29tgfWB/ftFSSKQ==</latexit>

x = frequenza
<latexit sha1_base64="NDPSU1rrNvx6SgcRLzBFzDe60b0=">AAAB/XicbVA9SwNBEN2LXzF+RS1tFoNgFe5U0EYI2lhGMB+QHGFuM4lL9vbO3TkhHsFfYauVndj6Wyz8L15iCk181eO9GebNC2IlLbnup5NbWFxaXsmvFtbWNza3its7dRslRmBNRCoyzQAsKqmxRpIUNmODEAYKG8Hgcuw37tFYGekbGsboh9DXsicFUCa1znnP4F2C+gE6xZJbdifg88SbkhKbotopfrW7kUhC1CQUWNvy3Jj8FAxJoXBUaCcWYxAD6GMroxpCtH46iTziB4kFiniMhkvFJyL+3kghtHYYBtlkCHRrZ72x+J/XSqh35qdSxwmhFuNDJBVODllhZNYF8q40SATj5Mil5gIMEKGRHITIxCQrp5D14c1+P0/qR2XvuOxdn5QqF9Nm8myP7bND5rFTVmFXrMpqTLCIPbFn9uI8Oq/Om/P+M5pzpju77A+cj2/VBJWe</latexit>

(ni, fi, pi)
<latexit sha1_base64="2ugDqdT3H4DsT9RHOrfHEN4pots=">AAACDXicbVDLSsNAFJ3UV62vqCtxM1iECqUkKuiy6MZlBfuAtoTJ9LYOnUzCzI1QSvET/Aq3unInbv0GF/6LaQyirWd1OOde7j3Hj6Qw6DgfVm5hcWl5Jb9aWFvf2Nyyt3caJow1hzoPZahbPjMghYI6CpTQijSwwJfQ9IeXU795B9qIUN3gKIJuwAZK9AVnmEievVdSnijTTrlTpv0fFnniyLOLTsVJQeeJm5EiyVDz7M9OL+RxAAq5ZMa0XSfC7phpFFzCpNCJDUSMD9kA2glVLADTHacRJvQwNgxDGoGmQtJUhN8bYxYYMwr8ZDJgeGtmvan4n9eOsX/eHQsVxQiKTw+hkJAeMlyLpBugPaEBkU0/ByoU5UwzRNCCMs4TMU7KKiR9uLPp50njuOKeVNzr02L1ImsmT/bJASkRl5yRKrkiNVInnNyTR/JEnq0H68V6td6+R3NWtrNL/sB6/wLRx5kS</latexit>

frequenza
X

i

areai = n

<latexit sha1_base64="6VW5sIA+JJ9ohbk912hnZNK14bg=">AAACDHicbVC7SgNBFJ2NrxhfURvBZjAIVmFXItoIQRvLCOYB2SXMTm7ikNkHM3fFsMRP8CtstbITW//Bwn9xdk2hiac6c859zD1+LIVG2/60CguLS8srxdXS2vrG5lZ5e6elo0RxaPJIRqrjMw1ShNBEgRI6sQIW+BLa/ugy89t3oLSIwhscx+AFbBiKgeAMjdQr77k6CXqCugj3mDLTOjGvc2qsil21c9B54kxJhUzR6JW/3H7EkwBC5JJp3XXsGD0zEgWXMCm5iYaY8REbQtfQkAWgvTS/YEIPE80wojEoKiTNRfjdkbJA63Hgm8qA4a2e9TLxP6+b4ODMS0UYJwghzxahkJAv0lwJEw3QvlCAyLKfAxUh5UwxRFCCMs6NmJisSiYPZ/b6edI6rjq16sl1rVK/mCZTJPvkgBwRh5ySOrkiDdIknDyQJ/JMXqxH69V6s95/SgvWtGeX/IH18Q0NVJsm</latexit>

densità
X

i

areai / n

<latexit sha1_base64="teqEmyCoXDFbaIVZ0Vfm60swNKE=">AAACEnicbVC7TgMxEPTxDOEVoERCFhESVXSHgqCMoKEMEnlIySnyOZtgxXdn2XuI6JSOT+AraKGiQ7T8AAX/gu9IAQlbjWd2d7wTKCkMuu6ns7C4tLyyWlgrrm9sbm2XdnabJk40hwaPZazbATMgRQQNFCihrTSwMJDQCkaXmd66A21EHN3gWIEfsmEkBoIztFSvdNA1SdgTtItwjymzo5PspXSsMKa2oexW3LzoPPCmoEymVe+Vvrr9mCchRMglM6bjuQp9uxgFlzApdhMDivERG0LHwoiFYPw0v2NCjxLDrKsCTYWkOQm/J1IWGjMOA9sZMrw1s1pG/qd1Ehyc+6mIVIIQ8cwIhYTcyHAtbEBA+0IDIst+DlRElDPNEEELyji3ZGITK9o8vNnr50HzpOJVK6fX1XLtYppMgeyTQ3JMPHJGauSK1EmDcPJAnsgzeXEenVfnzXn/aV1wpjN75E85H996i54l</latexit>

Classi di uguale ampiezza Classi di diversa ampiezza

PRINCIPALI RAPPRESENTAZIONI GRAFICHE 
(vedi il file html con gli esempi + studio autonomo)

Variabili qualitative

Variabili quantitative

Diagramma a barre, diagramma a torta, diagramma di Pareto

Diagramma ad aste (a bastoncini), dotplot, istogramma, 
poligono di frequenza, funzione di ripartizione empirica

STUDIO AUTONOMO



VOTO Frequenza
assoluta

60 |- 70 10

70 |- 80 21

80 |- 90 20

90 |- 100 28

79

Quanti sono (approssimazione) gli studenti 
che hanno avuto un voto minore di 65?

65

Nel caso di istogramma costruito con le 
frequenze possiamo ragionare con una semplice 

proporzione a partire dalla tabella

VOTO Frequenza
assoluta

60 |- 70 10

70 |- 80 21

80 |- 90 20

90 |- 100 28

79

Quanti sono (approssimazione) gli studenti 
che hanno avuto un voto minore di 65?

65

Nel caso di istogramma costruito 
con le densità possiamo calcolare 

l’area del rettangolo



VOTO Frequenza
assoluta

60 |- 70 10

70 |- 80 21

80 |- 90 20

90 |- 100 28

79

Quanti sono (approssimazione) gli studenti 
che hanno avuto un voto maggiore di 65?

65

Nel caso di istogramma costruito 
con le densità possiamo calcolare 

l’area del rettangolo

“Domandona” 
(pensateci bene)



VOTO Frequenza
assoluta

60 |- 70 10

70 |- 80 21

80 |- 90 20

90 |- 100 28

79

Quanti sono (approssimazione) gli studenti che 
hanno avuto un voto esattamente uguale a 65?

65

Nel caso di istogramma costruito 
con le densità possiamo calcolare 

l’area del rettangolo

Una nota sulla 
funzione di 
ripartizione 

empirica



VOTO Frequenza
assoluta

Frequenza 
cumulata

18 5 5

23 21 26

25 10 36

27 14 50

28 18 68

30 11 79

79

Trova le differenze…



Trova le differenze…

VOTO Frequenza
assoluta

Frequenza 
cumulata

60 |- 70 10 10

70 |- 80 21 31

80 |- 90 20 51

90 |- 100 28 79

79



Trova le differenze…

Trova le differenze…



Giochiamo un poco?

75

?

Qual è il 
voto 

superato 
solo dal 25%  

degli 
studenti? 

75° percentile

Giochiamo un poco?

75

?

Qual è il 
voto 

superato 
solo dal 25%  

degli 
studenti? 

75° percentile

A B

C

D

E

angolo in comune 
(triangoli simili)

AB

BC
=

AD

DE

<latexit sha1_base64="0Q4JsbKPWsuj/5NcYrdCedUCu9Y=">AAACPXicbVDJSgNBEO1xN25Rj14ag+ApzEhEL4JGBb1FMAskIdR0KrGxZ6G7RpBhvslP8Cs8eFBP3sSrV2diDlms0+v3XlX1KzdU0pBtv1ozs3PzC4tLy7mV1bX1jfzmVs0EkRZYFYEKdMMFg0r6WCVJChuhRvBchXX3/jzT6w+ojQz8W3oMse1B35c9KYBSqpO/bvU0iLgVpKZsRnxWTpKRZ/k8SfgJn3JdjLkuLpOkky/YRXtQfBo4Q1Bgw6p08m+tbiAiD30SCoxpOnZI7Rg0SaEwybUigyGIe+hjM4U+eGja8SBywvciAxTwEDWXig9IHO2IwTPm0XNTpwd0Zya1jPxPa0bUO27H0g8jQl9ki0gqHCwyQss0MfKu1EgE2c+RS58L0ECEWnIQIiWj9Li59B7OZPppUDsoOqXi4U2pcFoeXmaJ7bBdts8cdsRO2RWrsCoT7Im9sHf2YT1bn9aX9f1nnbGGPdtsrKyfX4CssVU=</latexit>



Giochiamo un poco?

75

?

Qual è il 
voto 

superato 
solo dal 25%  

degli 
studenti? 

75° percentile

A B

C

D

E

angolo in comune 
(triangoli simili)

AB

BC
=

AD

DE

<latexit sha1_base64="0Q4JsbKPWsuj/5NcYrdCedUCu9Y=">AAACPXicbVDJSgNBEO1xN25Rj14ag+ApzEhEL4JGBb1FMAskIdR0KrGxZ6G7RpBhvslP8Cs8eFBP3sSrV2diDlms0+v3XlX1KzdU0pBtv1ozs3PzC4tLy7mV1bX1jfzmVs0EkRZYFYEKdMMFg0r6WCVJChuhRvBchXX3/jzT6w+ojQz8W3oMse1B35c9KYBSqpO/bvU0iLgVpKZsRnxWTpKRZ/k8SfgJn3JdjLkuLpOkky/YRXtQfBo4Q1Bgw6p08m+tbiAiD30SCoxpOnZI7Rg0SaEwybUigyGIe+hjM4U+eGja8SBywvciAxTwEDWXig9IHO2IwTPm0XNTpwd0Zya1jPxPa0bUO27H0g8jQl9ki0gqHCwyQss0MfKu1EgE2c+RS58L0ECEWnIQIiWj9Li59B7OZPppUDsoOqXi4U2pcFoeXmaJ7bBdts8cdsRO2RWrsCoT7Im9sHf2YT1bn9aX9f1nnbGGPdtsrKyfX4CssVU=</latexit>

?� 90

75� 64.6
=

100� 90

100� 64.6

<latexit sha1_base64="tHBGs8z+lbXb9XovVtNB+32FLUA=">AAACKnicbZC7SgNREIbPxluMt1VLm4NBsDHsShK1EIM2lgpGA0kIs8eJHnL2wjmzgix5Ex/Bp7DVyk7Ezgdxs9lCE6f6+P8ZZub3IiUNOc6HVZiZnZtfKC6WlpZXVtfs9Y1rE8ZaYFOEKtQtDwwqGWCTJClsRRrB9xTeeIOzkX/zgNrIMLiixwi7PtwFsi8FUCr17Hqnr0EkJ3yPHznD5KCWQr1aqQ/5MR9bruPk5pgyt2eXnYqTFZ8GN4cyy+uiZ391bkMR+xiQUGBM23Ui6iagSQqFw1InNhiBGMAdtlMMwEfTTbL/hnwnNkAhj1BzqXgm4u+JBHxjHn0v7fSB7s2kNxL/89ox9Q+7iQyimDAQo0UkFWaLjNAyDQ75rdRIBKPLkcuAC9BAhFpyECIV4zTJUpqHO/n9NFzvV9xqpXZZLTdO82SKbItts13msgPWYOfsgjWZYE/shb2yN+vZerc+rM9xa8HKZzbZn7K+fwC7m6GQ</latexit>

Giochiamo un poco?

75

?

Qual è il 
voto 

superato 
solo dal 25%  

degli 
studenti? 

75° percentile

A B

C

D

E

angolo in comune 
(triangoli simili)

AB

BC
=

AD

DE

<latexit sha1_base64="0Q4JsbKPWsuj/5NcYrdCedUCu9Y=">AAACPXicbVDJSgNBEO1xN25Rj14ag+ApzEhEL4JGBb1FMAskIdR0KrGxZ6G7RpBhvslP8Cs8eFBP3sSrV2diDlms0+v3XlX1KzdU0pBtv1ozs3PzC4tLy7mV1bX1jfzmVs0EkRZYFYEKdMMFg0r6WCVJChuhRvBchXX3/jzT6w+ojQz8W3oMse1B35c9KYBSqpO/bvU0iLgVpKZsRnxWTpKRZ/k8SfgJn3JdjLkuLpOkky/YRXtQfBo4Q1Bgw6p08m+tbiAiD30SCoxpOnZI7Rg0SaEwybUigyGIe+hjM4U+eGja8SBywvciAxTwEDWXig9IHO2IwTPm0XNTpwd0Zya1jPxPa0bUO27H0g8jQl9ki0gqHCwyQss0MfKu1EgE2c+RS58L0ECEWnIQIiWj9Li59B7OZPppUDsoOqXi4U2pcFoeXmaJ7bBdts8cdsRO2RWrsCoT7Im9sHf2YT1bn9aX9f1nnbGGPdtsrKyfX4CssVU=</latexit>

?� 90

75� 64.6
=

100� 90

100� 64.6

<latexit sha1_base64="tHBGs8z+lbXb9XovVtNB+32FLUA=">AAACKnicbZC7SgNREIbPxluMt1VLm4NBsDHsShK1EIM2lgpGA0kIs8eJHnL2wjmzgix5Ex/Bp7DVyk7Ezgdxs9lCE6f6+P8ZZub3IiUNOc6HVZiZnZtfKC6WlpZXVtfs9Y1rE8ZaYFOEKtQtDwwqGWCTJClsRRrB9xTeeIOzkX/zgNrIMLiixwi7PtwFsi8FUCr17Hqnr0EkJ3yPHznD5KCWQr1aqQ/5MR9bruPk5pgyt2eXnYqTFZ8GN4cyy+uiZ391bkMR+xiQUGBM23Ui6iagSQqFw1InNhiBGMAdtlMMwEfTTbL/hnwnNkAhj1BzqXgm4u+JBHxjHn0v7fSB7s2kNxL/89ox9Q+7iQyimDAQo0UkFWaLjNAyDQ75rdRIBKPLkcuAC9BAhFpyECIV4zTJUpqHO/n9NFzvV9xqpXZZLTdO82SKbItts13msgPWYOfsgjWZYE/shb2yN+vZerc+rM9xa8HKZzbZn7K+fwC7m6GQ</latexit>

? = 90 +
100� 90

100� 64.6
⇥ (75� 64.6)

<latexit sha1_base64="+AKeWvZuF4jbI1SQhkjPVjtQ5sY=">AAACLHicbVDLSgNBEJz1bXxFPXppDIIihl2Jr4MoevGoYFRIQugdOzo4+2CmV5Alv+In+BVe9eRFxKvf4STuwVediqpuqrvCVCvLvv/qDQwODY+Mjo2XJianpmfKs3NnNsmMpLpMdGIuQrSkVUx1VqzpIjWEUajpPLw57Pnnt2SsSuJTvkupFeFVrDpKIjupXd7eA9iFHR9WodkxKPPA92HNCd2Cbdaqm11osorIwvLWRiGttMsVv+r3AX9JUJCKKHDcLr83LxOZRRSz1GhtI/BTbuVoWElN3VIzs5SivMErajgaowts5f0Pu7CUWeQEUjKgNPRF+r6RY2TtXRS6yQj52v72euJ/XiPjznYrV3GaMcWyF8RKUz/ISqNcdQSXyhAz9i4nUDFINMhMRgFK6cTMdVlyfQS/v/9LztarQa26cVKr7B8UzYyJBbEolkUgtsS+OBLHoi6kuBeP4kk8ew/ei/fmvX+NDnjFzrz4Ae/jE8gfoOk=</latexit>



Giochiamo un poco?

75

?

Qual è il 
voto 

superato 
solo dal 25%  

degli 
studenti? 

75° percentile

A B

C

D

E

angolo in comune 
(triangoli simili)

? = 90 +
100� 90

100� 64.6
⇥ (75� 64.6)

<latexit sha1_base64="+AKeWvZuF4jbI1SQhkjPVjtQ5sY=">AAACLHicbVDLSgNBEJz1bXxFPXppDIIihl2Jr4MoevGoYFRIQugdOzo4+2CmV5Alv+In+BVe9eRFxKvf4STuwVediqpuqrvCVCvLvv/qDQwODY+Mjo2XJianpmfKs3NnNsmMpLpMdGIuQrSkVUx1VqzpIjWEUajpPLw57Pnnt2SsSuJTvkupFeFVrDpKIjupXd7eA9iFHR9WodkxKPPA92HNCd2Cbdaqm11osorIwvLWRiGttMsVv+r3AX9JUJCKKHDcLr83LxOZRRSz1GhtI/BTbuVoWElN3VIzs5SivMErajgaowts5f0Pu7CUWeQEUjKgNPRF+r6RY2TtXRS6yQj52v72euJ/XiPjznYrV3GaMcWyF8RKUz/ISqNcdQSXyhAz9i4nUDFINMhMRgFK6cTMdVlyfQS/v/9LztarQa26cVKr7B8UzYyJBbEolkUgtsS+OBLHoi6kuBeP4kk8ew/ei/fmvX+NDnjFzrz4Ae/jE8gfoOk=</latexit>

xi�1 � xi

<latexit sha1_base64="pJYyqjigH4pYLheiX9+hSi/Vp8I=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESHRJLJREJQRNJRBIg8psaLzZRNOOZ/N3RolslLwFbRQ0SFaPoWCf8E2LiBhqtHMrnZ2vFAKg7b9aS0tr6yurRc2iptb2zu7pb39lgkizaHJAxnojscMSKGgiQIldEINzPcktL3xVeq3H0AbEahbnIbg+mykxFBwhonkTvqxqDgzWqGTvuiXynbVzkAXiZOTMsnR6Je+eoOARz4o5JIZ03XsEN2YaRRcwqzYiwyEjI/ZCLoJVcwH48ZZ6Bk9jgzDgIagqZA0E+H3Rsx8Y6a+l0z6DO/MvJeK/3ndCIcXbixUGCEonh5CISE7ZLgWSRtAB0IDIkuTAxWKcqYZImhBGeeJGCX1FJM+nPnvF0nrtOrUqmc3tXL9Mm+mQA7JETkhDjkndXJNGqRJOLknT+SZvFiP1qv1Zr3/jC5Z+c4B+QPr4xtJmpXM</latexit>

xi�1

<latexit sha1_base64="15ett49fXBSd1PFn07ZWVadnbSU=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESHRENkoCMoIGsogkYeUWNH6sgmnnB+6WyMiKx9BCxUdouVrKPgXbOMCEqYazexqZ8eLlDRk25/W0vLK6tp6aaO8ubW9s1vZ22+bMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa4zv/OA2sgwuKNphK4P40COpABKpc7jIJGnzmxQqdo1OwdfJE5BqqxAc1D56g9DEfsYkFBgTM+xI3IT0CSFwlm5HxuMQExgjL2UBuCjcZM87owfxwYo5BFqLhXPRfy9kYBvzNT30kkf6N7Me5n4n9eLaXTpJjKIYsJAZIdIKswPGaFl2gPyodRIBFly5DLgAjQQoZYchEjFOC2mnPbhzH+/SNpnNadeO7+tVxtXRTMldsiO2Alz2AVrsBvWZC0m2IQ9sWf2YiXWq/Vmvf+MLlnFzgH7A+vjG7w0k+M=</latexit>

xi � xi�1

<latexit sha1_base64="kQK7jkPHCxAmDb/xMlhug+qQLPI=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESHRJLJREJQRNJRBIg8psaLzZRNOOZ/N3RolslLwFbRQ0SFaPoWCf8E2LiBhqtHMrnZ2vFAKg7b9aS0tr6yurRc2iptb2zu7pb39lgkizaHJAxnojscMSKGgiQIldEINzPcktL3xVeq3H0AbEahbnIbg+mykxFBwhonkTvqCVuikH4uKM+uXynbVzkAXiZOTMsnR6Je+eoOARz4o5JIZ03XsEN2YaRRcwqzYiwyEjI/ZCLoJVcwH48ZZ6Bk9jgzDgIagqZA0E+H3Rsx8Y6a+l0z6DO/MvJeK/3ndCIcXbixUGCEonh5CISE7ZLgWSRtAB0IDIkuTAxWKcqYZImhBGeeJGCX1FJM+nPnvF0nrtOrUqmc3tXL9Mm+mQA7JETkhDjkndXJNGqRJOLknT+SZvFiP1qv1Zr3/jC5Z+c4B+QPr4xtISpXM</latexit>

Ai

<latexit sha1_base64="rkJ4yAkVFdeVk8vZ9ntQYsRCBKE=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrJREJQBGsogyENKrOh82YRTzg/drUFRlE+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rsLS8srpWXC9tbG5t75R391omjLXApghVqDseN6hkgE2SpLATaeS+p7Dtja9Sv/2A2sgwuKNJhK7PR4EcSsEpkW4v+rJfrthVOwNbJE5OKpCj0S9/9QahiH0MSChuTNexI3KnXJMUCmelXmww4mLMR9hNaMB9NO40izpjR7HhFLIINZOKZSL+3phy35iJ7yWTPqd7M++l4n9eN6bhuTuVQRQTBiI9RFJhdsgILZMOkA2kRiKeJkcmAya45kSoJeNCJGKclFJK+nDmv18krZOqU6ue3tQq9cu8mSIcwCEcgwNnUIdraEATBIzgCZ7hxXq0Xq036/1ntGDlO/vwB9bHN7Xwki4=</latexit>

{ {

{Fi � Fi�1 = fi

<latexit sha1_base64="h9TOOu/1wtQp0RtMsCuS+tTwnWY=">AAACB3icbVDLSgNBEJyNrxhf0Ry9DAbBS8KuRPQiBIXgMYJ5QBKW2UknNpl9MNMrhCUf4Fd41ZM38epnePBf3MQcNLFORVU3XV1epNCQbX9amZXVtfWN7GZua3tndy+/f9A0YawlNGSoQt32hAGFATQISUE70iB8T0HLG11P/dYDaINhcEfjCHq+GAY4QCkoldx8oeYiL/Gam2DJmfBLPnDRzRftsj0DXybOnBTZHHU3/9XthzL2ISCphDEdx46olwhNKBVMct3YQCTkSAyhk9JA+GB6ySz8hB/HRlDII9AcFZ+J8HsjEb4xY99LJ31B92bRm4r/eZ2YBhe9BIMoJgjk9BChgtkhIzWmrQDvowYiMU0OHAMuhRZEoJELKVMxTmvKpX04i98vk+Zp2amUz24rxerVvJksO2RH7IQ57JxV2Q2rswaTbMye2DN7sR6tV+vNev8ZzVjznQL7A+vjG7TDl4A=</latexit>

Fi�1

<latexit sha1_base64="G5tc8zPNajlX5zj9zpFUXeG6to4=">AAAB+XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlosegIB4jmAckS5iddOKQ2QczvUJY8hFe9eRNvPo1HvwXd9c9aGKdiqpuurq8SElDtv1pLS2vrK6tlzbKm1vbO7uVvf22CWMtsCVCFequxw0qGWCLJCnsRhq57ynseJPrzO88ojYyDO5pGqHr83EgR1JwSqXOzSCRp85sUKnaNTsHWyROQapQoDmofPWHoYh9DEgobkzPsSNyE65JCoWzcj82GHEx4WPspTTgPho3yePO2HFsOIUsQs2kYrmIvzcS7hsz9b100uf0YOa9TPzP68U0unQTGUQxYSCyQyQV5oeM0DLtAdlQaiTiWXJkMmCCa06EWjIuRCrGaTHltA9n/vtF0j6rOfXa+V292rgqminBIRzBCThwAQ24hSa0QMAEnuAZXqzEerXerPef0SWr2DmAP7A+vgFtGpOx</latexit>

In sintesi…

q0.75 = xi�1 +
xi � xi�1

ni

✓
n

75

100
�Ni�1

◆
= q3

<latexit sha1_base64="nEePtjMNWgM5TFnEPD6JWsHflcU="></latexit>

q0.75 = xi�1 +
xi � xi�1

pi
(75� Pi�1) = q3

<latexit sha1_base64="aIFD0snGjxELi8jXD8RK2jV2FDU="></latexit>

q0.75 = xi�1 +
xi � xi�1

fi
(0.75� Fi�1) = q3

<latexit sha1_base64="ycc4SC9STOnVIyAjaQ6d5n553KU="></latexit>

100⇥ 75

100

<latexit sha1_base64="otKZX4G2RyuGUpNZgMDcy8OgDSs=">AAACDXicbVDLTgJBEJzFF+IL9WS8TCQmnsiugeCR6MUjJvJIgJDeocEJs4/M9JqQDfET/AqvevJmvPoNHvwXB+SgYJ0qVd2p7vJjJQ257qeTWVldW9/Ibua2tnd29/L7Bw0TJVpgXUQq0i0fDCoZYp0kKWzFGiHwFTb90dXUb96jNjIKb2kcYzeAYSgHUgBZqZc/8lyXd0gGaHhnoEGklfIkteKkly+4RXcGvky8OSmwOWq9/FenH4kkwJCEAmPanhtTNwVNUiic5DqJwRjECIbYtjQEm9lNZy9M+GligCIeo+ZS8ZmIvzdSCIwZB76dDIDuzKI3Ff/z2gkNLrqpDOOEMBTTIJIKZ0FGaGm7Qd6XGolgejlyGXIBGohQSw5CWDGxZeVsH97i98ukcV70SsXyTalQvZw3k2XH7ISdMY9VWJVdsxqrM8Ee2BN7Zi/Oo/PqvDnvP6MZZ75zyP7A+fgG6XuaZg==</latexit>

1⇥ 75

100
=

3

4

<latexit sha1_base64="amRCZbU/uwX7s8Je+eOm4jgqzGM=">AAACGXicbVC7TsNAEDzzDOEVoKQ5EUWiimwIggYpgoYySOQhJVG0vmzCifNDd2ukyPIX8Al8BS1UdIiWioJ/wTEuIGGq0cyudnbcUElDtv1pLSwuLa+sFtaK6xubW9ulnd2WCSItsCkCFeiOCwaV9LFJkhR2Qo3guQrb7t3l1G/fozYy8G9oEmLfg7EvR1IApdKgVHF4j6SHhvdGGkR8epLEjm0n/DwXjpO4lgxKZbtqZ+DzxMlJmeVoDEpfvWEgIg99EgqM6Tp2SP0YNEmhMCn2IoMhiDsYYzelPqQJ+nH2TsIrkQEKeIiaS8UzEX9vxOAZM/HcdNIDujWz3lT8z+tGNDrrx9IPI0JfTA+RVJgdMkLLtCfkQ6mRCKbJkUufC9BAhFpyECIVo7S4YtqHM/v9PGkdVZ1a9eS6Vq5f5M0U2D47YIfMYaeszq5YgzWZYA/siT2zF+vRerXerPef0QUr39ljf2B9fAMN/p9K</latexit>



In generale… ⌧ 2 [0, 1]

<latexit sha1_base64="Wyw2nq9gSnjdkHDN770KXqJVGE0=">AAACA3icbVC7TgJBFJ3FF+ID1NJmIjGxMGTXYLQk2lhiIo8ENuTucMEJs4/M3DEhhNKvsNXKztj6IRb+i7tIoeCpTs65N/fcEyRKGnLdTye3srq2vpHfLGxt7+wWS3v7TRNbLbAhYhXrdgAGlYywQZIUthONEAYKW8HoOvNbD6iNjKM7GifohzCM5EAKoFTqlYpdAsu7MuId95R7fq9UdivuDHyZeHNSZnPUe6Wvbj8WNsSIhAJjOp6bkD8BTVIonBa61mACYgRD7KQ0ghCNP5kFn/Jja4BinqDmUvGZiL83JhAaMw6DdDIEujeLXib+53UsDS79iYwSSxiJ7BBJhbNDRmiZNoK8LzUSQZYceVqAAA1EqCUHIVLRphUV0j68xe+XSfOs4lUr57fVcu1q3kyeHbIjdsI8dsFq7IbVWYMJZtkTe2YvzqPz6rw57z+jOWe+c8D+wPn4BnFVlkw=</latexit>

q⌧ = xi�1 +
xi � xi�1

fi
(⌧ � Fi�1)

<latexit sha1_base64="1ZtIGgmvl/tJ4zraj5mKzY/iJT8="></latexit>

q⌧ = xi�1 +
xi � xi�1

pi
(⌧ ⇥ 100� Pi�1)

<latexit sha1_base64="3A8JGF40OCBT+5VgK7CohygsdcM="></latexit>

q⌧ = xi�1 +
xi � xi�1

ni
(⌧ ⇥ n�Ni�1)

<latexit sha1_base64="MNy2nBwhnxP9IY+yzW55iL2JZlY="></latexit>

Alternativa?

posizione 
quantile

quantile
n

k
⇥ i

<latexit sha1_base64="xE38fG2iuu0vfDPLrjCaoCICIgw=">AAACCHicbVC7TsNAEDyHVwiv8OhoTkRIVJGNgqCMoKEMEnlISRStL5twyvls3a2RgpUf4CtooaJDtPwFBf+CHVJAwlSjmV3N7viRkpZc99PJLS2vrK7l1wsbm1vbO8XdvYYNYyOwLkIVmpYPFpXUWCdJCluRQQh8hU1/dJX5zXs0Vob6lsYRdgMYajmQAiiVesWDzsCASPQkGU14h2SAlsteseSW3Sn4IvFmpMRmqPWKX51+KOIANQkF1rY9N6JuAoakUDgpdGKLEYgRDLGdUg1pTDeZXj/hx7EFCnmEhkvFpyL+3kggsHYc+OlkAHRn571M/M9rxzS46CZSRzGhFlkQSYXTICuMTGtB3pcGiSC7HLnUXIABIjSSgxCpGKc9FdI+vPnvF0njtOxVymc3lVL1ctZMnh2yI3bCPHbOquya1VidCfbAntgze3EenVfnzXn/Gc05s5199gfOxzen85no</latexit>

x(n
k ⇥i)

<latexit sha1_base64="Mn3QgUoHP40vmTLkuzGJOIDHo+g=">AAACGXicbVC7TsNAEDzzJrwClDQnIiRoIhsFQYmgoQSJAFIcRetjE1Y5n627NQJZ/gI+ga+ghYoO0VJR8C84IQWvqUYzu5rdiVJNjn3/3Rsbn5icmp6ZrczNLywuVZdXzlySWYVNlejEXkTgUJPBJhNrvEgtQhxpPI/6hwP//Bqto8Sc8m2K7Rh6hrqkgEupU9246eShxi5vhl0LKjdF3i9kyBSjkxRa6l3xVtGp1vy6P4T8S4IRqYkRjjvVj/AyUVmMhpUG51qBn3I7B8ukNBaVMHOYgupDD1slNVDGtfPhO4XcyBxwIlO0krQcivh9I4fYuds4Kidj4Cv32xuI/3mtjLt77ZxMmjEaNQhi0jgMcspS2RPKS7LIDIPLUZKRCiwwoyUJSpViVhZXKfsIfn//l5xt14NGfeekUds/GDUzI9bEutgUgdgV++JIHIumUOJOPIhH8eTde8/ei/f6NTrmjXZWxQ94b58y3KEz</latexit>

k è il numero di parti in cui vogliamo dividere i dati

i è la parte che ci interessa

k = 4, i = 3
Terzo 

quartile
k = 10, i = 9

Nono 
decile

k = 100, i = 20
Ventesimo 
percentile

i 2 [0, 1, 2, . . . , k � 1, k]

<latexit sha1_base64="9Kz6lKA6KGkRWb874JFBJnZEhX8=">AAACE3icbVC7TgJBFJ3FF+Jr1dLCicTEAskuwWhJtLHERB7J7obMDhecMPvIzF0TQij9BL/CVis7Y+sHWPgvDkih4KnOPefe3HtPmEqh0XE+rdzS8srqWn69sLG5tb1j7+41dZIpDg2eyES1Q6ZBihgaKFBCO1XAolBCKxxcTfzWPSgtkvgWhykEEevHoic4QyN17ENBfRFTzylRt0QrJerLboK6RAenph4EHbvolJ0p6CJxZ6RIZqh37C+/m/Asghi5ZFp7rpNiMGIKBZcwLviZhpTxAeuDZ2jMItDBaPrImB5nmmFCU1BUSDoV4ffEiEVaD6PQdEYM7/S8NxH/87wMexfBSMRphhDzySIUEqaLNFfCJAS0KxQgssnlQE0mnCmGCEpQxrkRMxNZweThzn+/SJqVslstn91Ui7XLWTJ5ckCOyAlxyTmpkWtSJw3CyQN5Is/kxXq0Xq036/2nNWfNZvbJH1gf3yBJmsc=</latexit>

massimominimo



“Domandona” 
(e adesso 

pensateci voi)

Giochiamo un poco?

?

Quanti sono gli studenti (in %) che 
hanno avuto un voto maggiore di 98?

rango percentile 
di 98 

98


