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Il primo 
modello?



risultatoi = modello + errorei

<latexit sha1_base64="TIWj+jGtWSaECT/LYqbMV0glTtQ=">AAACKXicbVDLSgNBEJyNrxhfUY9eBoMgCGFXEvQiBL14jGAekIQwO+nEIbM7y0yvGJZ8iZ/gV3jVkzcVPPkjTpI9aGKdiqpqurv8SAqDrvvhZJaWV1bXsuu5jc2t7Z387l7dqFhzqHEllW76zIAUIdRQoIRmpIEFvoSGP7ya+I170Eao8BZHEXQCNghFX3CGVurmy22EB0y0MLFEhmrcFfSCzsRA9UBKNaYnqQBaKw020s0X3KI7BV0kXkoKJEW1m/9q9xSPAwiRS2ZMy3Mj7CRMo+ASxrl2bCBifMgG0LI0ZAGYTjJ9b0yPYmMvoxFoKiSdivB7ImGBMaPAt8mA4Z2Z9ybif14rxv55JxFhFCOEfLIIhYTpIsO1sL0B7QkNiGxyOVARUs40QwQtKOPcirEtMmf78Oa/XyT106JXKpZvSoXKZdpMlhyQQ3JMPHJGKuSaVEmNcPJInskLeXWenDfn3fmcRTNOOrNP/sD5/gH3Tahv</latexit>

Un’equazione per tutte le stagioni
esitoi = modello + errorei

<latexit sha1_base64="FOf91nez3IEdyz69lgrUNOmc9Es=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiCUBKp6EYounFZwT6gDWEyva1DJ5kwcyOWkO/wE/wKt7pyJ4IL8VdM2yy09awO55zLvff4kRQGbfvTWlhcWl5ZLawV1zc2t7ZLO7tNo2LNocGVVLrtMwNShNBAgRLakQYW+BJa/vBq7LfuQRuhwlscReAGbBCKvuAMM8krOV2EB0zACFSpJ+gFnQqB6oGUKqXHuQBaKw1ZxCuV7Yo9AZ0nTk7KJEfdK311e4rHAYTIJTOm49gRugnTKLiEtNiNDUSMD9kAOhkNWQDGTSavpfQwNgwVjUBTIelEhN8TCQuMGQV+lgwY3plZbyz+53Vi7J+7iQijGCHk40UoJEwWGa5F1hnQntCAyMaXAxUh5UwzRNCCMs4zMc5KLGZ9OLPfz5PmScWpVk5vquXaZd5MgeyTA3JEHHJGauSa1EmDcPJInskLebWerDfr3fqYRhesfGaP/IH1/QNJlKaE</latexit>

rispostai = modello + errorei

<latexit sha1_base64="639KhaVAvzkc1uITVp5sSDMFVU0=">AAACKHicbVDLSgNBEJyNrxhfUY9eBoMgCGFXInoRgl48RjAPSELonbQ6ZHZnmekVw5If8RP8Cq968iY5ePFL3CR70Gidiqpqurv8SElLrjt2cguLS8sr+dXC2vrG5lZxe6dhdWwE1oVW2rR8sKhkiHWSpLAVGYTAV9j0B5cTv/mAxkod3tAwwm4Ad6G8lQIolXrFSofwkRIjbaQtwagn+TmfaYHuo1J6xI8yAY3RBtNIr1hyy+4U/C/xMlJiGWq94menr0UcYEhCgbVtz42om4AhKRSOCp3YYgRiAHfYTmkIAdpuMv1uxA9iC6R5hIZLxaci/pxIILB2GPhpMgC6t/PeRPzPa8d0e9ZNZBjFhKGYLCKpcLrICiPT2pD3pUEimFyOXIZcgAEiNJKDEKkYpz0W0j68+e//ksZx2auUT64rpepF1kye7bF9dsg8dsqq7IrVWJ0J9sRe2Ct7c56dd+fDGc+iOSeb2WW/4Hx9Awkxp/M=</latexit>

Un’equazione per tutte le stagioni
esitoi = modello + errorei

<latexit sha1_base64="FOf91nez3IEdyz69lgrUNOmc9Es=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiCUBKp6EYounFZwT6gDWEyva1DJ5kwcyOWkO/wE/wKt7pyJ4IL8VdM2yy09awO55zLvff4kRQGbfvTWlhcWl5ZLawV1zc2t7ZLO7tNo2LNocGVVLrtMwNShNBAgRLakQYW+BJa/vBq7LfuQRuhwlscReAGbBCKvuAMM8krOV2EB0zACFSpJ+gFnQqB6oGUKqXHuQBaKw1ZxCuV7Yo9AZ0nTk7KJEfdK311e4rHAYTIJTOm49gRugnTKLiEtNiNDUSMD9kAOhkNWQDGTSavpfQwNgwVjUBTIelEhN8TCQuMGQV+lgwY3plZbyz+53Vi7J+7iQijGCHk40UoJEwWGa5F1hnQntCAyMaXAxUh5UwzRNCCMs4zMc5KLGZ9OLPfz5PmScWpVk5vquXaZd5MgeyTA3JEHHJGauSa1EmDcPJInskLebWerDfr3fqYRhesfGaP/IH1/QNJlKaE</latexit>

dato osservato 



Un’equazione per tutte le stagioni
esitoi = modello + errorei

<latexit sha1_base64="FOf91nez3IEdyz69lgrUNOmc9Es=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiCUBKp6EYounFZwT6gDWEyva1DJ5kwcyOWkO/wE/wKt7pyJ4IL8VdM2yy09awO55zLvff4kRQGbfvTWlhcWl5ZLawV1zc2t7ZLO7tNo2LNocGVVLrtMwNShNBAgRLakQYW+BJa/vBq7LfuQRuhwlscReAGbBCKvuAMM8krOV2EB0zACFSpJ+gFnQqB6oGUKqXHuQBaKw1ZxCuV7Yo9AZ0nTk7KJEfdK311e4rHAYTIJTOm49gRugnTKLiEtNiNDUSMD9kAOhkNWQDGTSavpfQwNgwVjUBTIelEhN8TCQuMGQV+lgwY3plZbyz+53Vi7J+7iQijGCHk40UoJEwWGa5F1hnQntCAyMaXAxUh5UwzRNCCMs4zMc5KLGZ9OLPfz5PmScWpVk5vquXaZd5MgeyTA3JEHHJGauSa1EmDcPJInskLebWerDfr3fqYRhesfGaP/IH1/QNJlKaE</latexit>

rappresentazione 
semplificata della realtà

media, mediana, moda, ...

Un’equazione per tutte le stagioni
esitoi = modello + errorei

<latexit sha1_base64="FOf91nez3IEdyz69lgrUNOmc9Es=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiCUBKp6EYounFZwT6gDWEyva1DJ5kwcyOWkO/wE/wKt7pyJ4IL8VdM2yy09awO55zLvff4kRQGbfvTWlhcWl5ZLawV1zc2t7ZLO7tNo2LNocGVVLrtMwNShNBAgRLakQYW+BJa/vBq7LfuQRuhwlscReAGbBCKvuAMM8krOV2EB0zACFSpJ+gFnQqB6oGUKqXHuQBaKw1ZxCuV7Yo9AZ0nTk7KJEfdK311e4rHAYTIJTOm49gRugnTKLiEtNiNDUSMD9kAOhkNWQDGTSavpfQwNgwVjUBTIelEhN8TCQuMGQV+lgwY3plZbyz+53Vi7J+7iQijGCHk40UoJEwWGa5F1hnQntCAyMaXAxUh5UwzRNCCMs4zMc5KLGZ9OLPfz5PmScWpVk5vquXaZd5MgeyTA3JEHHJGauSa1EmDcPJInskLebWerDfr3fqYRhesfGaP/IH1/QNJlKaE</latexit>

scarto tra il 
valore osservato e 
il modello scelto 



I centri come modelli?

I centri come modelli?

Altezza 
media



I centri come modelli?

Altezza 
media

x1 � x̄

<latexit sha1_base64="EA4xhGOGFBR6mQAKg27tCe6Ouxk=">AAAB/3icbVC7TgJBFJ3FF+ILtbSZSExsJLsGoyXRxhITeSSwIXeHC06YfThz10A2FH6FrVZ2xtZPsfBf3EUKBU91cs69ueceL1LSkG1/Wrml5ZXVtfx6YWNza3unuLvXMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xteZX7zAbWRYXBL4whdHwaB7EsBlEruqOvwE97xQCejSbdYssv2FHyRODNSYjPUusWvTi8UsY8BCQXGtB07IjcBTVIonBQ6scEIxBAG2E5pAD4aN5mGnvCj2ACFPELNpeJTEX9vJOAbM/a9dNIHujPzXib+57Vj6l+4iQyimDAQ2SGSCqeHjNAybQN5T2okgiw5chlwARqIUEsOQqRinNZTSPtw5r9fJI3TslMpn91UStXLWTN5dsAO2TFz2DmrsmtWY3Um2D17Ys/sxXq0Xq036/1nNGfNdvbZH1gf35WUlf8=</latexit>

x2 � x̄

<latexit sha1_base64="4jhug2PBNNlq3RIpmy9pCB784tA=">AAAB/3icbVC7TgJBFJ31ifhCLW0mEhMbyS7BaEm0scREHglsyN3hghNmH87cNZANhV9hq5WdsfVTLPwXl5VCwVOdnHNv7rnHi5Q0ZNuf1tLyyuraem4jv7m1vbNb2NtvmDDWAusiVKFueWBQyQDrJElhK9IIvqew6Q2vpn7zAbWRYXBL4whdHwaB7EsBlEruqFvmp7zjgU5Gk26haJfsDHyRODNSZDPUuoWvTi8UsY8BCQXGtB07IjcBTVIonOQ7scEIxBAG2E5pAD4aN8lCT/hxbIBCHqHmUvFMxN8bCfjGjH0vnfSB7sy8NxX/89ox9S/cRAZRTBiI6SGSCrNDRmiZtoG8JzUSwTQ5chlwARqIUEsOQqRinNaTT/tw5r9fJI1yyamUzm4qxerlrJkcO2RH7IQ57JxV2TWrsToT7J49sWf2Yj1ar9ab9f4zumTNdg7YH1gf35ctlgA=</latexit>

x3 � x̄

<latexit sha1_base64="wsgadwtL3gtokYNNPsC+mNGa9u4=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESHRENkQBGUEDWWQyENKrGh92YRTzg/u1iiRlYKvoIWKDtHyKRT8C3ZIAQlTjWZ2tbPjRUoasu1Pa2FxaXllNbeWX9/Y3Nou7OzWTRhrgTURqlA3PTCoZIA1kqSwGWkE31PY8AZXmd94QG1kGNzSKELXh34ge1IApZI77JzyY972QCfDcadQtEv2BHyeOFNSZFNUO4WvdjcUsY8BCQXGtBw7IjcBTVIoHOfbscEIxAD62EppAD4aN5mEHvPD2ACFPELNpeITEX9vJOAbM/K9dNIHujOzXib+57Vi6l24iQyimDAQ2SGSCieHjNAybQN5V2okgiw5chlwARqIUEsOQqRinNaTT/twZr+fJ/WTklMund2Ui5XLaTM5ts8O2BFz2DmrsGtWZTUm2D17Ys/sxXq0Xq036/1ndMGa7uyxP7A+vgGYxpYB</latexit>

I centri come modelli?

Altezza 
media

Altezza 
mediana



Un’equazione per tutte le stagioni
esitoi = modello + errorei

<latexit sha1_base64="FOf91nez3IEdyz69lgrUNOmc9Es=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiCUBKp6EYounFZwT6gDWEyva1DJ5kwcyOWkO/wE/wKt7pyJ4IL8VdM2yy09awO55zLvff4kRQGbfvTWlhcWl5ZLawV1zc2t7ZLO7tNo2LNocGVVLrtMwNShNBAgRLakQYW+BJa/vBq7LfuQRuhwlscReAGbBCKvuAMM8krOV2EB0zACFSpJ+gFnQqB6oGUKqXHuQBaKw1ZxCuV7Yo9AZ0nTk7KJEfdK311e4rHAYTIJTOm49gRugnTKLiEtNiNDUSMD9kAOhkNWQDGTSavpfQwNgwVjUBTIelEhN8TCQuMGQV+lgwY3plZbyz+53Vi7J+7iQijGCHk40UoJEwWGa5F1hnQntCAyMaXAxUh5UwzRNCCMs4zMc5KLGZ9OLPfz5PmScWpVk5vquXaZd5MgeyTA3JEHHJGauSa1EmDcPJInskLebWerDfr3fqYRhesfGaP/IH1/QNJlKaE</latexit>

L’approssimazione che 
commettiamo nell’utilizzare 
un modello per rappresentare 

la realtà è negli errori
X

i

errorei =

<latexit sha1_base64="CyRc+ipo7JW17LaT1KIUvDXDr/w=">AAACDXicbVC7TsNAEDyHVwivABWiOREhUUU2CoIGKYKGMkjkIcWWdb5swinnh+7WiMiK+AS+ghYqOkTLN1DwL9jGBSRMNTuzq90dL5JCo2l+GqWFxaXllfJqZW19Y3Orur3T0WGsOLR5KEPV85gGKQJoo0AJvUgB8z0JXW98mfndO1BahMENTiJwfDYKxFBwhqnkVvdsHfuuoDbCPSagVKhgmtbn1K3WzLqZg84TqyA1UqDlVr/sQchjHwLkkmndt8wInYQpFFzCtGLHGiLGx2wE/ZQGzAftJPkLU3oYa4YhjUBRIWkuwu+JhPlaT3wv7fQZ3upZLxP/8/oxDs+cRARRjBDwbBEKCfkizZVIswE6EAoQWXY5UBFQzhRDBCUo4zwV4zSsSpqHNfv9POkc161G/eS6UWteFMmUyT45IEfEIqekSa5Ii7QJJw/kiTyTF+PReDXejPef1pJRzOySPzA+vgESMJu4</latexit>

?

Un’equazione per tutte le stagioni
esitoi = modello + errorei

<latexit sha1_base64="FOf91nez3IEdyz69lgrUNOmc9Es=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiCUBKp6EYounFZwT6gDWEyva1DJ5kwcyOWkO/wE/wKt7pyJ4IL8VdM2yy09awO55zLvff4kRQGbfvTWlhcWl5ZLawV1zc2t7ZLO7tNo2LNocGVVLrtMwNShNBAgRLakQYW+BJa/vBq7LfuQRuhwlscReAGbBCKvuAMM8krOV2EB0zACFSpJ+gFnQqB6oGUKqXHuQBaKw1ZxCuV7Yo9AZ0nTk7KJEfdK311e4rHAYTIJTOm49gRugnTKLiEtNiNDUSMD9kAOhkNWQDGTSavpfQwNgwVjUBTIelEhN8TCQuMGQV+lgwY3plZbyz+53Vi7J+7iQijGCHk40UoJEwWGa5F1hnQntCAyMaXAxUh5UwzRNCCMs4zMc5KLGZ9OLPfz5PmScWpVk5vquXaZd5MgeyTA3JEHHJGauSa1EmDcPJInskLebWerDfr3fqYRhesfGaP/IH1/QNJlKaE</latexit>

la media come modello?

minimo

X

i

errore2i =
X

i

(xi � x̄)2

<latexit sha1_base64="4Y2bJ6V3h2FHhXt2YIGGifY2h+E="></latexit>

misura dell’adattamento 
del modello ai dati



Un’equazione per tutte le stagioni
esitoi = modello + errorei

<latexit sha1_base64="FOf91nez3IEdyz69lgrUNOmc9Es=">AAACJXicbVDLSsNAFJ34rPVVdelmsAiCUBKp6EYounFZwT6gDWEyva1DJ5kwcyOWkO/wE/wKt7pyJ4IL8VdM2yy09awO55zLvff4kRQGbfvTWlhcWl5ZLawV1zc2t7ZLO7tNo2LNocGVVLrtMwNShNBAgRLakQYW+BJa/vBq7LfuQRuhwlscReAGbBCKvuAMM8krOV2EB0zACFSpJ+gFnQqB6oGUKqXHuQBaKw1ZxCuV7Yo9AZ0nTk7KJEfdK311e4rHAYTIJTOm49gRugnTKLiEtNiNDUSMD9kAOhkNWQDGTSavpfQwNgwVjUBTIelEhN8TCQuMGQV+lgwY3plZbyz+53Vi7J+7iQijGCHk40UoJEwWGa5F1hnQntCAyMaXAxUh5UwzRNCCMs4zMc5KLGZ9OLPfz5PmScWpVk5vquXaZd5MgeyTA3JEHHJGauSa1EmDcPJInskLebWerDfr3fqYRhesfGaP/IH1/QNJlKaE</latexit>

la mediana come modello?

minimo

X

i

|errorei| =
X

i

|xi �Me|

<latexit sha1_base64="2ZgDjOZWYSL+nMYKw7hMvVUWxUI="></latexit>

misura dell’adattamento 
del modello ai dati

Uguaglianza 
= 

Equità 
?



I centri come modelli?

Altezza 
media

I centri come modelli?



I centri come modelli?
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"Science and statistics" 
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http://www-sop.inria.fr/members/Ian.Jermyn/philosophy/writings/Boxonmaths.pdf 


