Answer #10.50 (a)
Given that the lung function called forced vital capacity (FVC) are 




_

X = ∑ X / n = 43.5 and SD=20.3 

and mean and SD of general health perceptions(GHP) are

_ 
Y = ∑ Y / n  = 80.9 and SD=17.2
Let Y is dependent variable and X is independent variable. Let the line of regression for prediction if of Y on X be  

Y = b0 + b1X 
The normal equations for estimating the constant b0 and b1 are as follows

∑ Y = n b0 + b1∑X ………equation(1)

∑x* Y =  b0 ∑X + b1∑X2 ………equation(2)
Solving these equation we have
    _                          _
Y-Y = (r*σy / σx) (X-X)
Where r=0.68
Then putting the value we have the least square equation is

Y= 0.576158*X + 55.8371

Answer #10.50 (b)

We set up the Null hypothesis Ho : ρ=0 i.e. (since slope β =0) 

Test Statistic, under H0, the test statistics is: 
t = r(n-2)1/2 / (1-r2)1/2   ~ t(n-2) 


As per given correlation coefficient in question 5 we have

t   =  0.68 (50-2)1/2 / (1-0.4624)1/2
= 0.68 (50-2)1/2 /  (0.5376)1/2
= 6.425396
Tabulated t0.05 for (50-2), i.e. 48 degree of freedom for two tailed test is 1.96
Conclusion: Since calculated t is more than tabulated t0.05 for 48 degree of freedom , H0  is rejected at 5% level of significance and we conclude that the mean  ρ≠0.


Answer #9.42
The probabilities of these area are
(1) less than or equal to -0.6, 

(2) greater than -0.6 and less than or equal to -0.1, 

(3) greater than -0.1 and less than or equal to 0.1, 

(4) greater than 0.1 and less than or equal to 0.6

(5) greater than 0.6

(1) less than or equal to -0.6 =  Prob(z < - 0.6) = 0.5 - Prob(0<z<0.6) (by symmetry property)

 =  0.5 - .2257 = 0.2743
(2) greater than -0.6 and less than or equal to -0.1 =  Prob(- 0.6<z < - 0.1) = 
 = Prob(z>- 0.6  - Prob( z< - 0.1) = 0.5 - Prob(0<z<0.6)  - 0.5 - Prob(0<z<0.1) (by symmetry property)

 =  .2257  - 0.0398 = 0.1859
(3) greater than -0.1 and less than or equal to -0.1 =  Prob(- 0.1<z < - 0.1) = 

 = 2Prob(0<z> 0.1 (by symmetry property)

 =  2*0.0398 = 0.0796

(4) greater than 0.1 and less than or equal to 0.6 =  Prob( 0.1<z <  0.6) = 

 = Prob(z> 0.6  - Prob( z>- 0.1) 

=  .2257  - 0.0398 = 0.1859

(5) greater than  0.6 =  Prob(z >  0.6) = 0.5 - Prob(0<z<0.6) (by symmetry property)

 =  0.5 - .2257 = 0.2743

The counts in the five groups are 139, 102, 41, 78, and 140
The chi square test of goodness of fit is
X2 =  Σ (Oi – Ei)2 / Ei
Where the Oi = observed frequency of the ith row and jth column
the Ei = expected frequency of the ith row and jth column

then this test statistics X2  ~ Chi(alpha,(n-1)
	Sr No.
	O
	E
	(O-E)
	(O-E)2
	(0-E)2/E

	1
	139
	100
	39
	1521
	15.21

	2
	102
	100
	2
	4
	0.04

	3
	41
	100
	-59
	3481
	34.81

	4
	78
	100
	-22
	484
	4.84

	5
	140
	100
	40
	1600
	16

	
	
	
	
	Total
	70.9


So chi square test statistics value is 70.9

The chi square value of of 5% level of significance is 124.342(for more than 100).

The critical value is larger than the observed value hence null hypothesis is not rejected.

That value are from normal distribution.

Answer 8.28
Answer 8.28  (a)

Bicyclists aged 15 or older who were fatally injured in bicycle accidents between 1987 and 1991 who were tested for alcohol
In the usual notation n=1711 and

p = percentage of people who tested positive for alcohol (blood alcohol concentration of 0.01% or higher)  

= 542/1711 = 0.3168
and q = percentage of people who tested negative for alcohol = 1-p = 1- 0.3168 = 0.6832
so mean is p and standard error is = (pq/n)1/2 
Answer 8.28 (b)
Since we know that the standard normal value at 1% level of significance is 2.58 then 

= p± Zα * √ (pq/n) 

= p± 2.58 * √ (pq/n) = 0.3168 ± 2.58 * 0.011247 = 0.3168 ± 0.0290018

So 99% confidence interval for the proportion, who test positive in the given population is (0.287782 to 0.345818)

Answer 8.28 (c)

Bicyclists aged 15 or older who were fatally injured in bicycle accidents between 1987 and 1991 who were tested for alcohol n=1711 and  p = percentage of people who tested positive for alcohol (blood alcohol concentration of 0.01% or higher)  

= 542/1711 = 0.3168 

The study itself explain that the approximately 32% out of 1711 total population is fatally injured in bicycle accidents due to alcohol. This 32% is a big amount and this one is a large study so we can say that yes the  alcohol causes fatal bicycle accidents
Answer 8.28 (d)

Bicyclists aged 15 or older who were fatally injured in bicycle accidents who had blood alcohol levels above 0.10%, a level defining legally drunk in many states

In the usual notation n=1711 and

p = percentage of people who tested positive for alcohol (blood alcohol concentration of above 0.10%, a level defining legally drunk)  

= 386/1711 = 0.2256
and q = percentage of people who tested negative for alcohol = 1-p = 1- 0.2256 = 0.7744
so mean is p and standard error is = (pq/n)1/2 

Since we know that the standard normal value at 1% level of significance is 2.58 then 

= p± Zα * √ (pq/n) 

= p± 2.58 * √ (pq/n) = 0.2256 ± 2.58 * 0.010105 = 0.3168 ± 0.02607
So 99% confidence interval for the proportion, who test positive in the given population is (0.9953 to 0.25167)

Answer 8.30
p = percentage of customers interested in the new product  is = 2/5 = 0.4
the variance is p*q / n = .4*.6/5 = 0.048

so n should be n > (1.96)2*Variance / d2
where d is the margin of error and the value 1.96 is standard normal value at 5% level of significance  

n >  8.19 = 9 subjects
Answer 8.48 (a)
Here we are given,

n1=283  and n2=165
P1 = Proportion of residents of the congested streets reported that their symptoms of wheezing improved between baseline and one year later = 17/283 = 0.0601 
P2 = Proportion of residents of the bypass streets reported that their symptoms of between baseline and one year later = 35/165 = 0.2121 
Q1 =1 – P1 = 0.9399 and Q2 =1 – P2 = 0.7879
Answer 8.48 (b)

The difference is P1 – P2 = 0.0601 - .2121 = -0.152
And standard error is 
√ ((P1*Q1 / n1) + (P2*Q2 / n2))
Putting the value of PQ and n we have

=  0.3482

Answer 8.48 (c)

We set up the null hypothesis, H0 that p2=p1, i.e. (residents of the congested streets reported improvement is same as the residents of the bypass streets reported improvement i.e. there is no difference in their reported of improvement at both locality). 
against the alternative hypotheses
Ha:  p2≠p1 (there is a difference in their reported of improvement at both locality)
Answer 8.48 (d)

Under the null hypothesis, H0 the test statistics is:

Mod Z = mod  (P1  - P2) / √ ((P1*Q1 / n1) + (P2*Q2 / n2))  ~ N (0,1), since samples are large.

Now  mod Z =   (P1  - P2) / √ ((P1*Q1 / n1) + (P2*Q2 / n2)) = 0.152 /  0.3482
 = 4.36534
Conclusion: Since mode of Z>1.96, null hypothesis is rejected at 5% level of significance and we may conclude that there is difference in the reported of improvement in both locality (i.e. at bypass streets and congested streets 
Answer 8.48 (e)  The 95% confidence interval for the difference of proportion is  
mod(P1  - P2) ± 1.96 */ √ ((P1*Q1 / n1) + (P2*Q2 / n2))
 = 0.152 ± 1.96 * 0.3482 = 0.152 ± 0.682472 = - 0.53047 to 0.834472
By this 95% confidence interval we can say that there is not evidence of an effect but it can not be say that  is no evidence of an effect since by this confidence interval we have 95% confidence that there is no effect.
Answer 8.48 (f) 

The study conducted on large population of united kingdom and this large population fairly represent the entire population and hence it can be generalized to other circumstances.
Answer 9.22 (a)

Under the null hypothesis that the college students behavior as same as the non students

So table is 

	Students / Behaviour
	agreed
	not agreed
	Total

	College students
	22
	39
	61

	Non students
	30
	29
	59

	Total
	52
	68
	120


The expected frequencies are 

E(22) = 61*52/120 = 26.43

E(39) = 61*68 / 120 = 34.57

E(30) = 52*59/120 = 25.57

E(29) = 59*68/120 = 33.43

And we know that the X2 test statistics is  

X2 =  Σ (Oi – Ei)2 / Ei
Where the Oi = observed frequency of the ith row and jth column

the Ei = expected frequency of the ith row and jth column

then this test statistics X2  ~ Chi(alpha,(a-1,b-1)

	o
	E
	(o-e)
	(o-e)2
	(o-e)2/e

	22
	26.43
	-4.43
	19.6249
	0.742524

	39
	34.57
	4.43
	19.6249
	0.567686

	30
	25.57
	4.43
	19.6249
	0.767497

	29
	33.43
	-4.43
	19.6249
	0.587045

	
	
	
	
	2.664751


X2 = 2.664751
Tabulated chi square for (2-1)(2-1) = 1 degree of freedom is 3.841, since calculated chi square is less than the tabulated value we accept null hypothesis.

Answer 9.22 (b)
P1 = Agreed from college student = 22/61 = 0.3607

P2 = Agreed from non-student = 30/59 = 0.5085

Q1 =1 – P1 = 0.6393 and Q2 =1 – P2 = 0.4915

Under the null hypothesis, H0 the test statistics is:

Mod Z = mod  (P1  - P2) / √ ((P1*Q1 / n1) + (P2*Q2 / n2))  ~ N (0,1), since samples are large.

Now  mod Z =   (P1  - P2) / √ ((P1*Q1 / n1) + (P2*Q2 / n2)) = 0.1478 /  0.089534
 = 1.65077

So square of z statistics is 2.70 which is approximately to chi square statistics
Conclusion: Since mode of Z>1.96, null hypothesis is rejected at 5% level of significance 
