Problem 1: Let X be a random variable with distribution
1
f(x; 8) =55 0<x<@

Let X = (X;, X3, ..., X;,) be n copies of X

Find (1 — @)100% Confidence interval for 8. (Hint: use Q = % where S = max(X) and

h(g) =ng™' ; 0<g<1).
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STEP 2:
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To minimize L you should choose q, to be as large as possible (close to 1) and q, to be just
slightly larger than q, because q, < q,. So differentiate (*) and (**) with respect q,
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i.e. L is decreasing function of g, and we get the minimum value when g, = 1 (maximum)
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Substitute g, = 1 we get
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The confidence interval is (S ,il)
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Problem 2: Let X be a random variable with distribution
f;0)=e ®9,; x>0
Let X = (X, X5, ..., X;,) be n copies of X

Find (1 — @)100% Confidence interval for 8. (Hint: use Q = n(S — 8) where S =
min(X) and h(g) =e ™, g>0).

Solution
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STEP 2:
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L=S-— - (5 — 7) == (g2 —q1)  must be minimum. (*x)

1o minimize L you should choose q, to be as large as possible. So differentiate (*) and (**) with

respect q;.
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Note:

n is just a constantn > 0 and q, — q; > 0 because q, > q,, therefore e 12791 > 1,

dL : :
Ifﬁ > 0, then L increases as g, increases.
1

dL :
Ifﬁ < 0, then L increases as g, decreases.
1

So, L is increasing function of q; and we get the minimum value when q; = 0 (minimum value)
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Substitute g; = 0 we get
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The confidence interval is ( S + - S).



