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Throughout this question  will stand for a probability density function (pdf) on  and0ÐBÑ  ! d"

JÐBÑ will stand for the corresponding (strictly increasing) cumulative distribution function (cdf).

First, suppose that  and for , define\ µ J > − d"
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a)  What is the distribution of ?  What are  and ?] Ð>Ñ ] Ð>Ñ ] Ð>ÑE Var

b)  For , evaluate Cov .  (It may be useful to note that .)=  ? Ð] Ð=Ñß ] Ð?ÑÑ ] Ð=Ñ † ] Ð?Ñ œ ] Ð=Ñ

c)  For , evaluate and .=  ? ] Ð?Ñ  ] Ð=Ñ ] Ð?Ñ  ] Ð=ÑE Vara b a b
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d)  For ,   converges in probability.  Identify the limit and argue carefully=  ? ] Ð?Ñ  ] Ð=Ñ8 8

that this variable converges to that value.

e)  Suppose that  are such that .  For  approximate=  ? JÐ?Ñ  JÐ=Ñ œ Þ& 8 œ %!!
T Ò l] Ð?Ñ  ] Ð=Ñ  Þ&l  Þ!&Ó8 8  and justify your approximation.

f)  Evaluate  (This is the probability that the intervalT Ò \  J ÐÞ&Ñ  \ Ó Þmin max3 3
"

Ð \ ß \ Ñmin max3 3  covers the distribution median.)

g)  Suppose that  independent of .  Evaluate[ µ J \ ß\ ßá ß\" # 8

T Ò \  [  \ Ómin max3 3    .

(You may use a simple symmetry argument.)


