ST 430

Homework #11

10.4.6

10.4.8

Below is the set of observed and expected frequencies, the latter based on the null hypothesis
that the states” SAT scores are normally distributed with ¥ = 9494 and s =684, With r=
classes and two estimated parameters, 5y should be rejected if d; = f.is,q—l—: =33841. For
these data.

_ 2 13yl _ 2 7_ 2
= (18-122) . (10-13.7) N (6 13_.5) . (17-11.6)

1232 13.7 13.5 11.6
normality assumption is uowarranted.

= 10.44, suggesting that the

Expected

Eange Frequency Probability Frequency
=900 18 02389 122
901-930 10 0.2691 13.7
Q30-1000 i) 0.2654 136
=1001 17 0.2266 116
31 1.0000 51.0

The table below gives the cbserved frequencies for 100 supposedly random chodces from the
[0, 1] interval, as well as the expected values of 10 for each category. With 10 classes and no

parameters estimated, 5y should be rejected if d, = 32, .., = 16.919. For these data,
dy = (12-10y +(9—1D:|' +___+|:8—1U} -13

10 10 10
We can accept the null hypothesis that the data come from a uniform pdf over [0, 1].

Ohzerved Expected

Interval Frequency Frequency
A000-.009 12 10
100-.199 Q 10
200-299 11 10
.300-399 2 10
A00- 499 11 10
500-.599 10 10
600- 690 11 10
J700-.790 Q 10
.800-.899 11 10
900- 599 2 ]

100 100



10.4.10 Take 2 to be the mean of the data or 0.363. The modsl to be fit, then, is the Poisson pdf with
parameter (.363. The table gives the observed frequencies, the estimated probabilities and the
estumated frequencies. Note that the last three classes should be collapsed, giving a total of
three classes. With one parameter estimated, we should reject Hy if dy = j5, 5, = 3.841. The

data gives
B : 5-2 ? - :
= (82-78.6)"  (25-28.3) +|:6 5.9) — 058
T18.6 283 59
and we can accept the Poisson model for these data.
No. of years Freguency B 113- &,
0 82 0.6956 726
1 25 02525 285
2 4 0.0458 52
3 0 0.0055 0.6
4 2 0.0006 0.1
1.0000 113.0

10.5.2  Atthe o= .03 level, Hy: Type of company and importance of work force are independent is
_ (168-163.79)° s (26 -21.79)°

rejected if d, = g_i,ﬂ_,n_n =3841. Butd,= T T =1.54, s0
H; is not rejected.
Manufacturing Other
Important 168 73 241
(163.79 (77.21)
Mot Important 42 26 68
(46.21) (21.79)

210 g9 309



10.5.6 Let o=0.05. To test Hy: Children’s blood pressures are independent of their parent’s blood
pressures versus Hy: Children’s blood pressures are not independent of their parent’s blood

pressures, reject the null hypothesis if d> = ;(islu_,u_” =0488 Here
14-11.12% 12-8.83y
_( y, ,02-883)

) 1112 o 883
data, attempts to use one group to screen for high-nsk individuals in the other group are not
likely to be successful.

= 3.81, so Hywould not be rejected. Based on these

Child’s blood pressure
Lower Middle Upper

Lower 14 11 3 33
Father's (11.12) (11.48) (10.40)
blood Middle 11 11 Q 3l
Pressure (10.45) (10.78) (9.77)
Upper 4 10 12 28
(9.43) (9.74) (8.83)
3l 32 29 az

10.5.8 The null hypothesis that enrollment rates are independent of racial groups is rejected at the
a=005levelif d, = 37, .., =7-813. Forthese data,
_ (2592 2622.49)° - {399 -379.63)°
) 262249 379.63

enrollment rates from race to race are statistically significant.

d

= 1029, implying that the differences in

Admitted Enrolled

White 2592 1481 4073
(2622.49) (145051

Af-Amer. 139 T8 237
(152.60) (24.40)

Hispanic 800 373 1175
(736.55) (418.45)

Asian G667 390 1066
(686.37) (379.63)

4218 2333 6351
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11.2.4 In the first graph, all of the residuals are positrve. The residuals in the second graph alternate
from positive to negative. Neither graph would nermally cccur from linear models.

11.2.6. The problem here is the gap in x values, leaving some doubt as to the x—y relationship.



11.2.12 Using Cramer’s rule we obiain
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which is essentially the form of b in Theorem 11.2.1. The first row of the matrix equation 13

p
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Theorem 11.2.1 for a.

b=7%y, . Solving this equation for a in terms of b gives the expression in



