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1 1 24 Restricting ourselves to {2y, we find the likelihood function to be

L) = m exp [— o7 ; (yi - 50)2]

One may verify that maximum likelihood estimates of 3, and o2 are

SO T (Y-7P
Bo=Y and 3= ~——— so that
) — 1 -n/2
L(QO) (21|')"/2 (ag)nh e -
For 3 in the unrestricted space (2, the likelihood function is given in the solution to
Exercise 11.16, and the maximum likelihood estimates of 5y and ) are the least

squares estimates

D _F_n = e ) Oy

Po — 1 Pyx ana by =3
. R e B A e _a 2 \y-‘l%n"axli)g
I he maximum likeithood estimate ot g“ 1S g° = = - so that

Q) = ! e /2,
MY = o
Hence
/\2/n _ 52 _ Z' (y.-— n‘ﬂ]Iu) ﬁ
Then
Sw=Y [yi— 7Bl —T)+ By(z: — f)2]

M:EM"‘

P ~2 -~ ~2
[yi -y- ﬂl(xi - 5)2] + :B]S:I + 2ﬂISzy - zﬂlsxz
=1

= SSE + 28,52y — B, Sz

But g, = gﬂ so that

2 2
Sw=SSE+232 ~ Ja — sS4+ S,
Now
AYn _ __SSE__ _ 1
SSE+ i—fﬁ +(Z)
2 s2 B Y (mi—z)
where T? = = %y = —3r——- Hence as A gets small, 7% will get large (either

pqsitiyely or negatively), and rejecting Hy, for large or small values of T" will be equivalent to
rejecting Hy for small values of . Note that

T:

is the £ test given in Section 11.6.
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ing & = Y1713 | we obtain the following calculations
Sz=0 ' Ty=2159 Y xy=—1749
Yz =330 S y? = 4760.43 n=10
S,, = —1749 S, =330 S,y = 99.149
Then B = §2 = =122 = — 53 and
SSE = 99.149 — (—.53)(—174.9) = 6.452
and
s? = 85E = 8065.
To test the hypothesis
Hy: 51 =0 vs. Hy: 61 <0
we use the test statistic R
t=—pf = 2B = 1072,
J=t 3R
VIe—= ¥
The rejection region with o = 05 ist < —1.86 and Hj is rejected. We conclude tha

the rate of tuberculosis is aecreasmg with time.

1 1 .28a. Using the uncoded z's given in Exercise 11.3, we obtain Bl =4.83417
and Sz = 42. Then from Exercise 11.13, we obtain s> = 3.0476. To test the hypothesis

Hy: ﬁl =0 VvS. H,: ﬁ) >0
we use the test statistic
—0 __ 4841667
t= = 17.97
e
The rejection region ist > t g1 6 = 3.143, and Hy is rejected. There is evidence of

an increase.
b. The 99% confidence interval for ) is

By % toos /& = 4.84 1 3.707(26937) = 4.84 £ 1.00,
or [3.84,5.84].

Sex

11 31V aoﬁo+0.1ﬂl) = (M)

Letting ap = 1 and a; = z*, we have

=t - I2-iEs)? »
- =4z )P -20'F e L A
V (ﬁ\o + ﬂl:r:') = =
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Since (z* —T)? > 0 forallz*, V (30 + Bz ) is minimized for (z* — T)* =
1 1 32 Refer to Exercises 11.13, 11.20, and 11.31. Whenz* =5,
= 305.11. From Exercise 11.31,

OQorz* =7

7 = 452.119 — 29.402(5)

(-2t

B+ B 1. 3857
V(@) =V (B +Biz) = {T%'*‘m‘(—r i ))l s? = (& + 38T (5138.97)
= 402.98
Thus, a 90% confidence interval for E(Y) is

Gt tosiey/ V(@) = 305.11 & 1.7824/402.98 = 305.11 -+ 35.773.
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1 1 38 In Exercise 11.31, we showed that
V(EO +le) = % + gzs;j)f
Hence, the prediction interval can be written as

Fhtansy/1+ 1L+ 52

as shown in the text. When = = 7, the length of this interval is
2ta/2 31/ 1 + %
which is the minimum value the length can take on. Notice as long as the confidence coefficient

e S.ZI ’

5 . . {2 . - e s i —
stays the same, the width of the interval is controlled by 5=, which is minimized at z = .
Le. our prediction will be the best at the mean of the independent variable.
144 20, . - . - -

1 1.9 Refer to Exercises 11.3 and 11.13. Whenz = 9,% = 65.15, and the 95% prediction

0us J2 /e preanion
interval is

65.15+ 2.447\/3.05 [1 +i4 w_—gﬁ] =65.15+5.42
or (59.73,70.57].



