HWa3 solution
6.2.1 The MLEs are (1) = a,0(2) = b, 6(3) = b,0(4) = a.

6.2.2 The likelihood function is given by L(6 | z1, ..., z,) = 0*%(1—0)" %), The
log-likelihood function is given by (6 |z1,...,z,) =nZInf+n(1l —z)In(1 - 6).
The score function is given by
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Solving the score equation gives é(:L’l, ...y Tp) = Z. Note that since 0 <z < 1 we
have that
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So Z is indeed the MLE.

6.2.4 The likelihood function is given by L(@|zy,...,z,) = e "?"%, the log-
likelihood function is given by I(6|z1,...,z,) = —nb + nZIné, and the score
function is given by

SO|z1y.yxn) = —n+ E.

0
Solving the score equation gives é(ml, ..,Zn) = Z . Note that since Z > 0, we
have
0S| zi1,...,xn) _ _n_:i:‘ __" <o

so T is the MLE.

6.2.11 The parameter of the interest is changed to the volume 1 = u3 from the
length of a side p. Then the likelihood function is also changed to

Ly(nls) = Lo(k’|s) = Li(uls)

where L, is the likelihood function when the volume parameter n = u3 is of the
interest and L; is the likelihood function of the length of a side parameter p.
The maximizer 1 of L,(n|s) is also a maximizer of L;(n'/3|s). In other words,
the MLE is invariant under 1-1 smooth parameter transformations. Hence, the
MLE of 7 is equal to 3 = (3.2cm)? = 32.768cm3.



