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1 1 2 Calculate

3/
Sz =720 Sy =721 ¥ 2 = 106,554+ ;
I S y? = 105,817 3 2y = 106,155 n=10 .

Sey = Tz — 5 (L mi) (T wi) = 54,243
—— Sea =Y 22— 1 (D) = 54,714 |
Then ' :

Bi=52 =32 = 9913916 : i
and =

Bo=7-BF=721- 99(72) 7198048.'
e The least squares straight line is § = .72 + .99z, and the expected chang einyfora

one-unit change in z is estimated as ﬁl =.99. When z = 100, the best estimate of y is
ST .U =.72+.99(100) = 99.72. S
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S A — 11.6 we need to minimize SSE = i‘ [y. - ﬁlzi] ? Consider -~ e -

e B et ot s e R T AT i T g . A by

_ dSSE  _  _ ~Bads = 0
e . | : ds, g B —_
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1 1 8 a We caiculate:

5 U T ' i . " 5
Y, =102 ST 22 =3940 Zyl—64?
i=1 i=| fabiioet oy o
3 5 - e
Sy iy = 894.4 P y? = 949.99 T o m=5
i=l - | < dml : ¥, e
S, = —425.48 S, = 18592 ’
Implying "
== | - —
and i .
Bo=7- ﬂlwwﬁl—( 229)(’02)—17611 T
b. The data and least squares line are plotted in Figure 11.4. '_ L
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¢. The estimate of E(Y) whenz =20 is§ = 17.611 — 229(20) = 13 031

11 123 Calc:u]ate

> @ =720
ng = 49,200
Sey = —1900. 0
Then
By =
and

By =

b. The least Squares line shown i in F|gure 11. 5 is y 46,0 — .:17;:

Ui =324 o Yry = 17,540

S y? = 9540 : n=12
52 = 6000.0 '

Sz
= 5= -31667

7 — BT = 46.00.

A

c. Refer to l:xen:lse 11, 1 1.

¥ Figure 11.5

SSE =8, ~ B8,

and

9 _ SSE _

55 =

B n=2

9540 — B84 (31667) [17.540 — Z09] _ 190 333

150.333
= 125 = 19.0333.



1 1 . 1 6 The likelihood function is

L = grege [T oxp {~ s v~ B’}

%

= %ﬁ (v —

fm=l

= K exp
so that

InL=IhK-

FE Yi —

Bo — 1-5;)?'

¥, ’{
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In order to maximize In L with respect to ;30 and f, it is necessary to mammlze

__"""E(y:

i=|

Bo — .6'1-'-\':1)2

which implies choosing B, and B; to minimize Z (i

=1

<,

B,z:)? = SSE. Hence

the maximum likelihood estimators of §y and f are identical to the least squares

estimators.
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_____ 11.22: T &=3234 Zy‘—426
=1 :=—l
&
Yz =19,111.95 - Z §2 = 326.06
fam ] i=1
Sez = 1680.69 Sy =236
3 _ Sm _ 19894 _
br=3= = esogs = -118. .
— ﬁ{,=y-ﬁiz=‘§6 118(T)—?2
b. SSE =8y, — BySzy = 236 =(.118)(198.94) = .125
- and
$? =S5 = 2% = 013

[
z il = 2495.03

S,y = 198.94

A 95% conf‘dence interval for B is
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- 1 1 24 Restricting ourselves to (3p, we find the likelihood function to be
S ' L(§0) = [gryrmer €XP [— 2 ); (yi — Bo)?
o One may verify, that maximum Jikelihood estimates of fjp and o are .
_ LY (%Y -

By=Y and 82 = & —— 50 that

a0 g o )= @@ -
= For A, in the unrestricted space (2, the likelihood function is given in the solution to
Exercise 11.16, and the maximum likelihood estimates of B and §) are the least
squares estimates g x gt B i
o B=Y-BE ad  Bi=g R
2 ; . SR, B T_,._1.._-- R ym i i (wi-Bo=Biz:)*
The maximum likelihood estimate of 02 is §* = “*——F——

1
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so that

n
-nf2

Hence
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e e Then

i=1 , , -
n -~ ~2 —~ ~2
=% [w—-7—Bi(&- )] + ) Sez + 28,5y — 2015z -
i=l

- =2

RS But ﬁl : %:::' so that ST A
Sy=SsE+2Z-SBossE+

Now
S ——— 22 —

SSE__ — 1
ssis+(§g) (%)
R @ BTz ’ , TR
where T? = s Hence as )\ gets small, T2 will get large (either”
IT in--2

n=2

= 2 ‘positively or negatively), and rejecting H,, for large or small values of T will be e/c;gifalent 1o

rejecting Hy for small values of A. Note that

S e e | T= B* 5o % mow .
: a?
e N L=t :

is the ¢ test given in Section 11.6. % T
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