


problem I

-
Ii

a) Likelihood is Lin = II. He " )
a

= ne
- * ¥

,

Xi

> he Log of the likelihood is

Log ( Lcd ) ) = - Nog - III. Xi
> he Maximum likelihood estimator maximizes

Log KLM )
.

To obtain it
, we solve

db94d )

and check if
d4ogLca ,

Ta - o

Td Id
= Imre < O

.

d. log UN - I +ftp.?..xidT-- ; setting it to zero

we solve Imre =

TE
,

Xi

T

2

d by Lcd )

at ⇐ IT. - # E. xi =

'

* ( n - ÷¥
.

d4og LINF) iimr = ii÷
.

In - ?÷÷. . .¥xi)=÷÷ . I - n ) so

Heme ¥i×i is indeed the maximum likelihood estimator



b) Eliane ) = Ei¥n ) = 's .

Etxi )

Elxi ) = N' lo )

Mitt - f ! etx e- tox

= # Joo exlt
- T) for ta 'T

dx

x Lt - t ) is

= 's . ¥±e lao

= - I. ¥
,

= It = ¥
N' HI = - ftp.tdl = ÷t
Heme M

'
lo ) = A

Hence F- Hit =D and Efiime ) =D
.
Therefore

Imre is unbiased
.

c) MSE = Efiimre - d)
'

= Varliimr ) - Varieties )

= th .

Varlxi )



Var (Xi ) = M
"

lo ) - M
'
lo}

M
"
HI = (¥ty )

"

= -2A . ¥ys - l - d )

212
= T⇒3

Heme M
"

lo) = 212
.
Var (Xi ) = 242 - 12=12

n of them
-

Hence MSE = Varl mite ) = # ( Mt Mt . .

. A )

÷

Problem 2
.

→
bolt - E) percentile of standard Normal distribution

a) [ I - 2% - Irn ,
It 2% . En ]

" \
standard deviation of the populationsample mean )
sample size

b) The 95% CI is [ I - I -96 . # . 5+1.96 - I ]
= [ 98 - 1.96 . # , 98+1.96 . # ]



= [ 96.69 , 99.31 ]

Interpretation : with 95% confidence ,
the mean breaking

strength of the yarn is between 96.69 and 99.31 psi
.

C) The 99% CI is [ I - 2.58 - ¥ .
It 2.58 - ¥]

= [ 96.28 , 99,72 ]

d) no , µE÷)
'

= ( 2"" )
'

= ( t - 96.27=15.37

Hence the smallest sample size is 16
.

Problem 3
.

a) CI formula for proportion is

,
you . E) percentile of

standard

[ f - 2% .
J

,

'
p' +2% . ) ] Normal

distribution
to d
sample proportion sample size



b) 95% CI is

[ 01823 - I -96 ) , 0.8231-1-96
, )

= [ o . 499 , 0.547T

c) P from this sample is 0.823

n x ( III )
'

pctp ) = (1%-3) ? o - 823 . 0.177

= 621 - 8

Hence the smallest sample size is 622

d) Using peo , -5

no , (
'j9÷ ) ? 0.5 . 05 = 1067.11

Hence the smallest sample size is 1068 .


