HoMEWORK (BOGNAR)
INTRODUCTION TO MATHEMATICAL STATISTICS IT (STAT:3101)

1. The standard Gumbel distribution has support Sx = (—00, 00) with pdf

fX (.CE) — ef(ere*w)

and cdf B
Fx(zx)=P(X <z)=¢°

Five random numbers yq,...,y5 were generated from a Unif(0,1) distribution. Using these random
numbers, generate a random sample z1, ..., x5 from the standard Gumbel distribution.

Y1 = 0.924 T =

Yo = 0.538 T =

Yz = 0.007 Tr3 =

ys = 0.358 x4 =

ys = 0.805 x5 =

2. Suppose X; and X» have joint pdf
fX1X2(‘r17x2) = 24:611'2

for0<zy<land 0<zo <1—xy. Let Y] = X7 + X5 and Y5 = X5,

(a) Find the joint pdf of Y7 and Y3, fy,v,(y1,92). Be sure to state the joint support.

(b) Find the marginal pdf of Y7, fy, (y1). Be sure to state the support. Compare this marginal pdf to the
result from lecture; are you surprised that the marginals match?

(¢) Find Var(Xy + X3) = Var(Y).
3. Suppose X7 and X5 have joint pdf
fX1X2(x17x2> =2

for 0 < z1 <o < 1. Let Y7 = X5/X; and Y5 = X;.

(a) Find the joint pdf of Y7 and Ya, fv,v,(y1,y2). Be sure to state the joint support.
(b) Find the marginal pdf of Y1, fy, (y1). Be sure to state the support.



