
CSC321H1S Tutorial 4 (Bayesian Inference) (Last update: April 20, 2016) Winter 2016

from numpy import ∗
from matp lo t l i b . pyplot import ∗
import s c ipy . s t a t s
de f l o g l i k e l i h o o d (x , y , w, sigma ) :

#Return the log−l i k e l i h o o d o f the data (x , y ) g iven weights w
#(up to a constant )
#
#y ˜ N( dot (w, x ) , sigma )

return −sum( ( y−dot (w, x ) )∗∗2/(2∗ sigma ∗∗2) , 1)

de f l o g p r i o r (w, sigma w ) :
#Return the log−p r i o r p r obab i l i t y f o r w, with
#w i ˜ N(0 , s q r t (1/(2∗ lam ) )ˆ2 )
#
return sum((− .5∗ l og (2∗ pi ∗ sigma w∗∗2)−(w∗∗2/(2∗ sigma w ∗∗2 ) ) ) , 1)

random . seed (0 )
w = array ( [ 3 , −1.5 , 2 , 1 ] )

N = 20
sigma = 2 .2
x raw = 5∗( random . random ( (N))− .5)
x = vstack ( ( o n e s l i k e ( x raw ) ,

x raw ,
x raw ∗∗2 ,
x raw ∗∗3 ,

) )

y = dot (w, x ) + sc ipy . s t a t s . norm . rvs ( s c a l e= sigma , s i z e=N)
s c a t t e r ( x raw , y )

w range = l i n s p a c e (−5 , 5 , 40)
w0 , w1 , w2 , w3 = [ e . f l a t t e n ( ) f o r e in meshgrid ( w range , w range , w range , w range ) ]
a l l w = vstack ( (w0 , w1 , w2 , w3 ) ) .T

#Compute l og P(w | data ) (up to a constant )
logPw = l o g l i k e l i h o o d (x , y , a l l w , sigma)+ l o g p r i o r ( a l l w , 12)
Pw = ( exp ( logPw )/( sum( exp ( logPw ) ) ) ) . reshape ( ( logPw . shape [ 0 ] , 1 ) )

a l l p r e d y = dot ( a l l w , x )
p r ob we i gh t ed a l l p r ed y = a l l p r e d y ∗ t i l e (Pw, (1 , a l l p r e d y . shape [ 1 ] ) )

pred y = sum( prob we i gh t ed a l l p r ed y , 0 )
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