BIOS 760 MIDTERM 1, 2012

1. Let X be a positive random variable with density:

T o—a?/(26)

pg(l’)zg s $>0,

where 0 < § < co. Do the following:

(a) (3 points) Show that {py} is a one-parameter exponential family with canonical
parameter n(f) = —1/(260).

(b) (3 points) Show that the moment generating function for T'(X) = X? is My (x)(t) =
(1—260t)~".

2. Let X : Q — R be a measurable function on the measure space (€2, .4, i), where p(92) <

oo and | X| < oo almost everywhere, and define
X n
v,=(—"_) .
()

(a) (3 points) Show that Y;, —,. 0 and Y, —, 0.

Do the following:

(b) (4 points) Show that [ Y,du — 0.

3. Let (X3,Y7) and (X5, Y3) be two independent pairs of random variables with (X;,Y;)

being bivariate normal with mean zero and covariance

E=(£i2f>’
for j = 1,2, where |p| < 1. Let 8; be the o-field generated by Y; and Y, (i.e., X =
o(Y1,Ys)), and let Ny be the o-field generated by Z = max(Yy, Ys) (i.e., Xo = 0(Z)). Do
the following:
(a) (3 points) Show that E[X;|N;] = E[X1|Y1] = 2pY;.
(b) (4 points) Show that Ry C ;.
(¢) (5 bonus points) Show that

Bl =p(2- 57

where ¢(z) is the standard normal density at « and ®(z) = [*_ ¢(u)du.



