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1. Consider two randomvariables X and Y and the scal ar paraneter

qrelated by [XIA=0€™ ¢o x > 0 and q > 0, and [OVIXQ)=fyIx)=xe*
for y >0 and x > 0. Suppose the researcher w shes to estimate a,
observes Y, but does not observe X  (btain anal ytical expressions
for each of the follow ng three |ikelihood functions:

L Ly(ary) = fyla) = GFlyIx)f(x|a)dx

2. L,(axy) =f(y,x]q)

3. Li;@y:x)=f(xla,y)
Wi ch of the three is an appropriate |ikelihood function?

2. Suppose Y; and Y, are independently distributed with the same

variance s? but wth different neans: E(Y :)=2q and E(Y,)=4q.

Consider the estimator 9d=WiYi+tW2Y2 where w, and w, are unknown

wei ght s. Find w; and w, so that dhas the snallest possible
variance, and yet is unbiased.

3. Suppose Y: (t=1,2,...,T) are i.i.d. Bernoulli random vari abl es
such that P; = P(Y:=1) = F(a) and 1-P; = P(Y,=0) = 1 - F(a) where
F(¥ is the standard nornmal cdf. The sanple corresponds to a cross
section of individuals. The first mindividual s are honeowners and
the last T-m are renters. Find the maxi mum |ikelihood estinmator
for a.

4. Suppose a random sanple of size T=7 froma N ms? vyieldsy =5
and s? = 1.96. Find a 95% confidence interval for m when:

a. s> =2 is known.

b. s? is unknown.



