STAT 341 - Elizabeth Thompson

Homework 3 Solutions

5.2.16: 5.2.23: 5.4.2; 5.4.7; 5.4.10; 5.7.2
(5.2.16)

E[Y] = /O y(6% + 0)y’ (1 — y)dy = (6° + 9)/0 y'(1—y)dy
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(5.2.23) -
_ T oy = 1 =p)
EBlX] = ; Viz] o
BIX? = V[X] + B[x)2 = "1 _;';) +r

Set r/p = T = r = pZ and substitute into

r(l—p)+r* 1 9
Y
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Solving for p,

(5.4.2)
(a) n="06and 6 = 3.
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P(|6 — 3| <0.2) :/ —u’du = ——/|3 4 = .339
5 243 243 6 25

(b) n=3
folu) = %13
P(l6 -3 <0.2) = /:;équ = é“; 5g =187
(5.4.7)

EY] :/6 ye~ W= dy

Set u = y — 6 then,
ElY] = / (u+0edu=1+6
0

EY]=E[Y]=1+0= E[Y —1] =90

(5.4.10)

E[Y?] = foe y*1dy = %, So 3Y? is unbiased.

(5.7.2)

Since p = 0, E[Y?] = 0. By Chebyshev’s inequality:
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Note that since Y; ~ N(0,0?) = Y ~ o2x*(1), hence V[Y;?] = 20%, although all that is

necessary for this proof is the V[Y;?] < ooc.
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For any €,4, an n can be found that makes VTY;] < 0. Thus,

lim P(|S2 - 0% <€) =1

n—o0

and S? is a consistent estimator of 2.



