Math 424 Assignment key

The following tables list the loss functions, the distribution of observations
zi,i = 1,2,3,4 given the states of nature 6;,7 = 1,2,3 and 4 strategies s;,i =
1,2,3,4.

Loss Table
al as as aq
611 0 2 | 4| 8
Oy | 6 4 2 5
03 | 3 2 1 0

Distribution of observations given state of nature

zZ1 Z9 z3 zZ4
6:(02) | 0 |04[06] 0

05(0.3) [04]02]027]02
05(05) | 0.1 [02] 03] 04

Suppose the prior distributions of € is given by P(6 = 6,) = 0.2, P(0 = 63) =

0.3,P(6 =03) = 0.5.
1). Find the conditional distribution of 6 given z = z;. Based on this

distribution, which action should you take?

_ _ p(21]01)p(61) _0%0.2 _
p(0 = 01121) = S T A 02 () TR TR = pC) = O
(6 = 0s21) = p(21]02)p(02) _ 0.4%0.3 _
p 2l~1 p(21161)p(61)+p(21102)p(02)+p(21|03)p(03) 0%0.240.4%0.3+0.1%0.5

12/17.
and p(0 = 03]z1) = 5/17.
The average loss of each action:
ay : 0%04+6*12/1743*5/17=87/17,
ag : 2¥04+4*12/1742*5/17=58/17,
ag : 4¥04+2%12/17+1*5/17=29/17,
ay : 8%04+5%12/17+0*5/17=60/17.
The best action to take is ag if 2z is observed.

2). Find the best action to take given z = z;,i = 2, 3, 4.
Similarly, we can find the best action ag if z5 is observed,
the best action is ag if z3 is observed, and the best action is

ay if z4 is observed.

3). Based on the results in 1) and 2), find the Bayes strategy and the
associated Bayes risk.

Therefore, the best strategy (the Bayes strategy) is s = (as, as, as, aq).

The expected loss of s given 6 = 0, is:

0.4%44-0.6%4=4,

The expected loss of s given 6 = 6 is



0.4*¥24-0.2%¥24-0.2%2+4-0.2*%5=2.6,

The expected loss of s given 6 = 63 is
0.1*¥14-0.2*¥14-0.3*14-0.4*0=0.6,

The mean risk (Bayes risk) is
4*0.24-2.6*0.340.6%0.5=1.88.

Another way to compute the Bayes risk.

The margin distribution of z is

p(z=21)=0.17,p(z = 29) = 0.24,p(z = 23) = 0.33, p(z = 2z4) = 0.26.
Use the law of total probability p(z1) = >, p(21]6i)p(6;)
29/17%0.174+2.25%0.24+25/11*0.33+15/13%0.26=1.88.



