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generative models for continuous data
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continuous data and Gaussian priors

o data D= {X;, Xo,...,. Xp} €R" | % € R (Judm dk)
e model M: X; generated i.i.d. from N(y,o?) distribution

Gaussian prior

- , parameters: v Conditionald Bw/u'cr"

- pdf:
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case 1: unknown

e data D = {X1,Xs,..., X} € R" / Juwen omsled, e, \"(j(’“’\w
model M: X; i.i.d. from N (4, 1/7), with
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normal-normal model: posterior
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normal-normal model: posterior
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normal-normal model: posterior predictive distribution
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normal-normal model: posterior predictive distribution

e data D = {Xl,XQ,...,Xn} SN
e model M: X; i.i.d. from NV(p, 7), with ;
e thus we have 7, [ 2y~ N(ot\ id
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normal-normal model for unknown

e data D = {X1, X, ..., X} €R" — Sdf skt %, =%= TF/n
model M: X; i.i.d. from N (u, ), with
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the gamma distribution

gamma distribution

- x  (0.00), parameters: © — (o, J) « & ('shape,rate’)

- pdf of Gamma(a, B): p(x) oc x@Lte
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case 2: unknown o

e data D = {Xl,Xz,...,Xn} e R"
model M: X; i.i.d. from N(u,1/7), with

prior parameters:

- for 71 7 ~ Gamma(a, 3)



normal-gamma model: posterior
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normal-gamma model: posterior predictive distribution
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the Student-t distribution

Student-t distribution
- , parameter: (mean, degrees of freedom’)
- pdf of student-t(u,v):

- normalizing constant:

robustness of student-t to outliers



normal-gamma model for unknown 7

e data D ={Xq,Xp,..., X} €R"
e model M: X; i.i.d. from N (u,0?), with
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case 3: unknown ;. and o2
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case 3: unknown ;. and o2
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