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1. For a single feature, what are the optimal decision regions where:
e Q= { wy, 0)2}

* P(x|w;) = N(4,1) (Normal distribution)
* Pk|w) = N(@3,04)

o P(w)=2/3
o Plw)=1/3

* Mi1=0Aiz=1,A0=1,2A22=0
2. Select the optimal decision regions for the above problem when:

* AMi=1An=42A=3Ar=2

3.Problem 2.13 in DHS. In many pattern classification problems one has the option
either to assign the pattern to one of ¢ classes, or to reject it as being unrecognizable. If
the cost for rejects is not too high, rejection may be a desirable action. Let

0 i=j,i,j=1..,c
Ma, |w,) =14, i=c+l1

A, Otherwise
Where A, is the loss incurred for chosing the (c+1)th action, rejection, and A; is the loss
incurred for making any substitution error. Show that the minimum risk is obtained if we
decide w; if P(w; | x) >= P(w; | x) for all j, and if P(w; | x) = >1-A,/A, and reject otherwise.
What happens if A, = 0?7 What happens if A, > A?



4.. Consider the classification problem with rejection option.
(a) Use the results from problem 2.13 (above) to show that the following discriminant
functions are optimal for such problems:

Px|w)P(w,) i=1,..,c
g, (x) = )Ls_)Lr . :
i ;P(X |lw)P(w,) i=c+l

(b) Plot these discrimant functions and decisions regions for the two category, 1-D case
having

P(x | @) =N(1,1)

P(x | wz) =N(-1,1)

P(w;) =P(wy) ="

M/ Ns=Ya

(c) Describe qualitatively what happens as A/As s increased from 0 to 1.
(d) Repeat (b) and (c) for the case with

P(x | w;) =N(1,1)

P(x | mz) = N(0,1/4)

P(w;) =1/3, P(w) =2/3

M/ Ns= "2

5. Suppose we have two normal distributions with the same convariances but different
means: N(u;, ) and N(up, Z). In terms of their prior probabilities, P(w;) and P(w:), state
the condition that the Bayes decision boundary does NOT pass between the two means.



