STAT/MATH 309 Solution 11

1 a— _ B(a+k,
L () B(X*) = gz fy abtom (1 —2)P = Ebd),

(b)Var(X) = E(XQ) — (B(X))* = %-

2:
3 3
c 1 1
> =Y () =1 1/6) =
Lk r)(kr2) &kl k2
So ¢=5/4=1.25
k 0 1 2 3

P | 5/8 5/24 10/48 15/80
So EX =29/48, EX? =19/16. So Var(X) = EX? — (EX)? = .822

SD(X)=+vVarX = .907

3: (a) BE(Y) = [ ye ¥ /2dy = 0 (by symmetric)
(b)

EY? = / y2e W 2dy = / y?e Vdy =T'(3) =2
—00 0

So Var(Y) = E(Y?) — (EY)? =2 and SD(Y) = V2

4: (a)(Method 1) R is HyperGeometric(M=2,N=10,n=5). So EX =nM/N =1

M M N — 2
Var(X) =n—(1 - —) U o _*é 5

=4
N -1 10 10 9 /9

(Method 2) R = Z?:l Iith—redy-

5
EX = ZP(ith =green) =5%2/10 =1

=1

5
EX?= Z P(ith = green) + 2 Z P(ith = green, jth = green)

i=1 i<j
P(ith = green, jth = green) = P(1st = green, 2nd = green) = (2/10)(1/9) = 1/45
So EX?=1+4/9 =13/9

Var(X) = EX? — (EX)*=13/9 —1=4/9



(b)Similarly, F(G) = 3/2 and Var(G) = 7/12.
(c)Cov(R,G) = 3(Var(R+G) —Var(R) = Var(G)) = 3(3 — 3 — ) = —%

Cov(R, Q) B
V(Var(R)Var(G))

Corr(R,G) =

BP(X =k)=%e’k=0,1,2,...

00 9’“ -
m(s) = E(eX) = ZeSkHe o

k=0
0 o—0pe"0
=3
m/(s) = e Vpes
EX =m'(0)=46
m”(s) = m/(s)(0e*)? + m(s)e
EX?=m"(0) =6*+0
m"”(s) = m”(s)(0e®)* + m'(s)(0e®)fe® + m/(s)e® + m(s)e’
EX3=m"(0)=6>+30>+6

my(s) = Ee®Y = EesaX+?)

= " EBe™X = e"myx(as)

Cy(S) — Eest _ Eezs(aX—i—b)
— e'LbsEezasX — ezbscx<a5)

7: From 7, we have

[s]

cx/o(s) = cex(s/2) =e 2
Similarly cy(s) = e~'%. X and Y are independent

cz(s) = cxsa(s)cyya(s) = e’%e’% = ¢ b8l

So 7 is Cauchy distribution.
8:P(—1 < X <1)and P(—1 < Z < 1) are approximated by R very similarly, which are

both around 0.5.
> pcauchy(1) — pcauchy(—1) is returned as value 0.5 in R.



