Stat 252 Winter 2016
Solutions to Assignment #5

1. Let U = 62Y so that for v > 0,
0 2u
P(U <u)=P(Y <0 %u) = / 62e= 0" dy
0

which implies that the density function of U is therefore

d 0= 2u 5 g2
o= [ v

for w > 0. Thus, we must find a¢ and b so that

oq:P(U<a):/ e “du and agzP(U>b):/ e “du.
0 b

a

Computing the integrals we find 1 — e™® = a; and e™® = ay. Hence,

l—a=Pla<U<b) =P(-log(l—ar)<6Y < —log(as))

W— o)
[\/—log(}lf— o). \/—105(042)

is a confidence interval for § with coverage probability 1 — (a1 + aw).

In other words,

2. Let U =Y/0 so that for 0 <u <1,

Ou
PU<u)=P(Y <0u) = / 202y dy = =
0

The density function of U is therefore frr(u) = 2u for 0 < u < 1. Thus, we must find a and b so

that

a 1
%:P(U <a) :/ 2udu and %:P(U > b) :/ 2u du.
0 b

Computing the integrals we find a? = a/2 and 1 — b?> = a/2. Hence,

1a=P(a§U§b)zP(Va/2§1€/§ 1a/2)

In other words,
Y Y

VI—aj2’ \/a/2

is a confidence interval for 6 with coverage probability 1 — «.




3. Let U =Y — 0 so that for —oco < u < o0,

PU Py <0 v S
The density function of U is therefore fy(u) = ﬁ for —oo < u < oo. Thus, we must find a
and b so that
a eu [e.e] eu
=P = ——d d =P b) = ———du.
a1 (U <a) /Oo 15 )2 u and ap (U >b) /b e u
Computing the integrals we find
=1 d -
a= 1tea MO 27770

and so solving for a and b we find

1—
a—log(liélm) and b—log< a2a2>.

Hence,

In other words,

[Y—log(l_a2> ,Y—log(1 -l > ]
Qa2 —Q

is a confidence interval for § with coverage probability 1 — (a1 + a2).

4. Since Y7,...,Y, are iid Uniform[0, f] random variables, we know that their common density is
f(y|0) = 6! for 0 < y < . This implies that if 0 < z < 6, then P (é < w) =Pl <2)" =

0~ "z™. Suppose that U = 0=10 so that if 0 < u < 1, then P(U <u) =P (é < Gu) =07"(0u)" =
u™. This implies that the density function of U is fy(u) = nu™~! for 0 < u < 1. Observe that

a 1
/ nu™ 'du = a® and / nu tdu =1- "
0 b

If we choose a and b to satisfy a™ = 0.05 and 1 — b" = 0.05 so that a = (0.05)"/" and b = (0.95)",
then

6 6 6
90 = 05" <U < (0.95)Y") =P [ (0.05)/"< - <095/ | =P —— <6< —— .
0.90 = P ((0 05)4/" < U < (0.95) ) ((0 05)!/" < 5 < (0.95) Gss <0< Gone

Thus, a 90% confidence interval for 6 based on 6 is

0 0
(0.95)1/77 (0.05)t/n |



