STAT 511 Homework 07

10.

E(X-Y)=E(X)-E(Y)=p—1,; T-F=8.141-8.575=-434.

2 2 2 2
- o, O —_—— Joz
V(X—Y}=P’(X}+V(Y)=o§+o‘§= L+—= 0y = V(X—Y)— L+ —2  The estimate
oM o
2 2 2 2
would be sp_p =, J-L +22 \/1'66 2197 _ se87
nomn 27
5, _1660 _ o0
s, 2104

V(X-Y)=V(X)+V(Y)=0] +0; =1.66" +2.104* = 7.1824,

The hint tells us that E(X2) =¥ (X)+[E(T)] . We know that £(X) = 1 and SD(X) = 7‘7. 50
n
2 2
E(XY) = (%J +[ul = g, 1% . Since E(X?)# 1i°, we’ve discovered that X is not an unbiased
n n

estimator of *!
2
c =2. .. ) . .
—>0,s0 X*is biased high. It will tend to overestimate the

In fact, the bias equals E(X?)— u* =
n
true value of 1.
By linearity of expectation, E(X*—kS*)=E(X")—kE(S"). The author proves in Section 6.1 that
2
E(S)) =07, 50 E(X2)—kE(S) =L+ 17 ko>
n
2

The goal is to find k so that E(X” —kS*) = z*. That requires 2 k=0 .or k= 1 .
n n
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11.

1 1 1 1
a. E|— )=—E(X1}——E(X2)=—(n1p1)——(n2p2)=p1 —P;-
m L) m Ry

b ¥ £_£}=P[£]+V[£J=[i] V(X1)+[iJ V(X,)=
hon ! "y " ™

HLI(HI Pa; )+ niz(nz P14, } = % +%, and the standard error is the square root of this quantity.
1 2 1 2

o ) . | — —
Py = ~2 g, =1-p,. the estimated standard error is m+@ .
n

X a -
c. With py=—.q =1-p;.
n 2 m L)

..y 127 176
d. —p )=l 2 _ 635_.880=—.245
(1~ ) 200 200

N J{.635)(.365) L (880)(120) _ o
200

200

12. E|:(H1—])S12+{H2—])S22:|= (m-1) E(SH)+ (m-1) E(S?) = (m-1) o2 + (m-1) ,

o =0,
n+n,—2 m+n,—2 m+n,—2 m+hH,—2 m+n,—2
1 2 el 1
13. ;1=E(X}=I_1x-15{1+€x)dt=?+? =§H:> 8=3u
-1

=6=3X= E(6)=E(BX)=3E(X)=3u= 3&}?: 6.
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21.
a. E(X]=,8-F(l+l) and E(X2)=V(X)+[E{X)]2=ﬁ21{1+£}30 the moment estimators & and
a a
. _ - - 1) 1 N - X .
[ are the solutionto X =4-T'| 1+— |, —ZXT. =pT|1+—|. Thus f=——— ,soo0nce
a) n a ( 1
I 1+—
a
has been determined F(H_l“] is evaluated and ,5’ then computed. Since Xt = ﬁz -1"2[1+qu .
a a
1 x? F[]+%J
— 7‘2=—a, so this equation must be solved to obtain & .
n—=X rz( 1]
1+—
a
| (16.500 1"[1+£q] | r? ]+l"J
b. Froma, —("—2]=1.05= G; , SO =95=—0 ; , and from the hint,
20\ 28.0 FE(H_J 1.05 T(1+TJ
a a
lﬂ=.2:>&=5. Then ;§= r___ 280 .
a r(12) T(1.2)
22.
1 P a+1 1 . 5 .
a. E(X) =j x(9+1}x dx= =1- , 0 the moment estimator & is the solution to
0 f+2 8+2
X=1- nl , yielding é:é—z. Since ¥=.80.=5-2=3.
f+2 1-X
b. f(x,..x,:0)=(0+1) (xlxz...x")ﬂ, so the log likelihood is nln(&+1)+ 8> In(x;). Taking % and
. . n s n . . .
equating to 0 yields ——=-%"In(x.) . so § = ——————1. Taking In(x;) for each given x; yields
quating to 0 yields —— > In(x). T ex) g In(x) g yi
ultimately 8=3.12.
25.

. — 1 — - 9 -
a. [=T=38445=39516.50 =3 (x,~%) =&" =E(395.16)=355.64 and & =+/355.64 =18.86
n
(this is not ).

b. The 95% percentile is L+1.645¢0 . so the mle of this is (by the invariance principle)
[1+1.6450 =415.42.

-

400— 1 _® 400-384.4
7 18.86

26. The mle of P(X < 400) is, by the invariance principle, (D[ J= @(.80)=.7881
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27.

b.

f(xlr'":x..;ﬂf,ﬂ)z (leg...x")

a-1 ~Tx/f

- . s0 the log likelihood is
BT (a)

.}—%—nah(ﬁ)—nmr(a] . Equating both ;—a and ;_,3 to 0 yields

(e-1)Y In(x

no

Zhl(xi)—nhl(ﬂ}—ndil"{af] =0 and % = i =0, a very difficult system of equations to solve.
a

From the second equation in a,

1.96(3)

V25
1.96(3)
V100

100

58.3%

58.3%

531 2.58(3)
EENIT

>

T=ncx:>f=aﬂ=ﬂ,soﬂleuﬂeofﬁis Qg=X.

=58.3+1.18=(57.1,59.5).
=58.3+.59=(57.7,58.9).

=58.3+.77 =(57.5.59.1).

82% confidence > 1 -0 =.02 >0 =.18 = o/2 = .09, and z go = 1.34. The interval is

1.34(3)

58.3%

=(57.9.58.7).

2
= T] =239.62 7240
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