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Statistics 120 Spring Quarter 2008

Answers to HW # 23 (Chapter 10)

1.1 Forz=0andy

Since fx y{(0,1)
independent. W

have: fx y(0,1) = sva(O) 16’ and fy (1) = %
% %x—%:fx(O)fy(l) the r.v.’s X and Y are not

1.3 The points at which fx,y,z is not zero (and, in fact, equals 1/4) are the

points:
(11010)7 (0’1’0)’ (0?071)7 (11171)'
Then:
(i) fxy(1,0) = fxy{(0,1) = fx y(0,0) = fx v(1,1) = 1/4;

[x,2(1,0) = fx z(0,1) = fx,z(0,0) = fx y(1,1) = 1/4;
fr.2z(1,0) = fy,2(0,1) = fy,2z(0,0) = fy,z(1,1) = 1/4.

(ii) From part (i):

Ml»—-

Ix(1) = fx0) = 35 fr(1) = fr(0) =

5 fz(1) = f2(0) =

5;

(iii} From parts (i) and (ii), we have that, for all z,y, and 2, fx(z)fy (y) =

fxy(z,9); fx(z)fz(2) = fx,z(z,2); and fy(y)fz(z) = fv,z(y,2),
so that the pairs X,Y; X, Z; and Y, Z consist of independent r.v.’s.

(iv) Ther.v.’s X,Y, and Z are not independent, because, for example,

IxMfy)z0) = § # 3 = fxrz(,1,1). B

1.9 (i) We have: [Z [ fxy(z,y)dady = cf(I,+y,SQ)fdxdy = ¢c.9m,
because the integral is the area of a circle centered at the
origin and having radius r = 3, so that the area is 712 = 97. Hence
c=1/97.

(i) fx(z) = cf_ 9_1 dy = &v9 22,0 <z < 3, and likewise fy(y) =

ZV9-y%0<y<3.

(iii) For example, for ¥=0 973 ; fx(0) = #%7; fy(3) = 0 and fx,v(0,3) =

91—1,, so that fx(¢)fy(3) # fx.¥(0,3), and the r.v.’s X and Y are

dependent. W

1.13 (i) Fory > 0,

Fy(y) = P(Y‘ < y) P(—log X <y)= P(logX > —vy)
P(X>e¥)=1-P(X <e¥)

= 1-PX<e¥)=1-—¢"Y Iie,

I

Fy(y)=1-¢e7Y fory >0, and Fy(y) =0, fory < 0.
Hence, for y > 0, fy(y) = Edﬁ(l — e7¥) = e7Y, so that Y has the



Negative Exponential distribution with parameter A = 1. Or, to put
it differently, it has the Gamma distribution witha =1and 8 = 1/A.

(ii) At this point, recall that, if the r.v. U has the Gamma distribution
with parameters a and 3, then its m.g.f. is:

1 1
My(t) = ———, t<-=.
)=u-m '<B
In the case of the Negative Exponential distribution with parameter
A=1(e,a=1and = 1 =1), the m.g.f. becomes:

1
MU(t) = i—_—t, t<1.

Therefore, by independence of the r.v.’s Yq,...,Y,, we have:
1
Q-
which is the m.g.f. of Gamma witha=nand =1. B

Mz(t) = t<1,

1.23 Since EX = pu and Var(X) = 0%/n, the Tchebichev inequality gives:

2
P(IX —pl<050)>1~ -9/ ;1 _ 4
(050)2 0.25n n'

Thus, it suffices

1- - 2099, or n>400, sothatn=400. W

1.29 (i) By independence of X and Y, fxy(z,y) = Adge X2y
>0,y >0, so that: ’
P(X<Y) = f fo A1 dge~ M1z ’\’yd:z:dy
= fo A'..’C_'\’y(fy /\le"\"d:z:)dy
= fO ,\23-)\21/( e—z\lzlg)dy
= [57 Aae~2¥(1 — e~Mv)dy
=1- _2_,\1)-‘1-,\: fo°°(,\l + Ag)e~(+radygy

—1_ 2
=l-ggiie, P(X <Y) = ,\—-m

(i) Here P(X <Y) =22 =1=025. ®m



