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i). u the mean, describes the location of the expected value. 02, the variance, S i
describes the amount of dispersion about p. 2
ii). a).
17-20 X -20 24-20
P(17T<X<24)=P < <
9 9 9
1 4
=Pl —-—- YA -
(-5<2< )
= §(4/9) — D(-1/3) 2
= 0.6700 — (1 — 0.6293) ~ 0.2993
b).
P(X >20NnX >19)
P(X > 20X >19) = B(X > 19)
_P(X> 20)
T P(X >19)
_ P(Z>0)
T P(Z > -1/9)
_ 1 - &(0)
T 1-(1-9(1/9)
0.5
= —— =~0.9195
0.5438 — {+
iii). Y ~ N(0,02 + 03) 2
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iv). a). :

I =

S

n
) i~ 19.375
=1
The sorted values are

4.11, 6.21, 12.28, 13.39, 15.48, 20.42, 21.04, 22.95, 26.01, 27.59,
43.64

so the median is 20.42.
The sample standard deviation

1 n
s= ) (zi - 7)? ~ 11.066
1=1

n—1:4 -

b). Use small sample confidence interval

s
vn
where we use a ¢t distribution with n — 1 = 10 degrees of freedom. Since a

90% confidence interval is required, 1 — o = 0.9, so @ = 0.1 and a/2 = 0.05.
The required value from the ¢ distribution table is 1.8125, so the interval is

."I_I:f:ta/p_

19.375 +£1.8125 <Ei6§)

Vi1
and so a 90% confidence interval for u is (13.328, 25.422).
c). This claim should be regarded with suspicion. The confidence interval,

which has high probability of containing the population mean, does not
contain the specific value.
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F(to) = /0 A~ dt

[—/\e"\‘]t"

=5,

= —e Mo — (-1)

=1—eM >0 F(tg) =0 t <0

P(T>t+sNT >s)
P(T > s)
P(T >t+s)
P(T > s)
_1-F(t+3s)
T 1-F(s)
e~ AMt+s)

- e—)\(s)
e—)\t

P(T>t+s|T>s)=

This is the memoryless property of the exponential distribution.
iii).

E(T) = /oo tf(t)dt = /oo the M dt

—00 0
using integration by parts

6

uw= A 7l e
du —e~ M
—_—= A =
dt YT
50,
© 00 _e~,\t
E(X) = —te™™| - / A( ) dt
0 A
0
_o_ M7
Alo
_1
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iv).
N\

L) =[] Ae™=
i=1
= )\"e‘)‘E?=1 Ti

taking logs

log(L(X)) = nlog(X\) — )\zn:x,-
i=1

we seek a maximum

dlog(L())) n =
. a ;’”

turning points occur when the derivative is 0, so

O:_}—Xn:xi
i=1

so the maximum likelihood estimator is

and examine the second derivative

d*log(L())) n
e - x <!

to verify that this solution is a maximum.
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