Answer #7.24 (b)
	Sr no.
	mpg
	x-mean(x)
	(x-mean(x)2

	1
	41.5
	-1.67
	2.7889

	2
	50.7
	7.53
	56.7009

	3
	36.6
	-6.57
	43.1649

	4
	37.3
	-5.87
	34.4569

	5
	34.2
	-8.97
	80.4609

	6
	45
	1.83
	3.3489

	7
	48
	4.83
	23.3289

	8
	43.2
	0.03
	0.0009

	9
	47.7
	4.53
	20.5209

	10
	42.2
	-0.97
	0.9409

	11
	43.2
	0.03
	0.0009

	12
	44.6
	1.43
	2.0449

	13
	48.4
	5.23
	27.3529

	14
	46.4
	3.23
	10.4329

	15
	46.8
	3.63
	13.1769

	16
	39.2
	-3.97
	15.7609

	17
	37.3
	-5.87
	34.4569

	18
	43.5
	0.33
	0.1089

	19
	44.3
	1.13
	1.2769

	20
	43.3
	0.13
	0.0169

	
	
	
	

	Mean
	43.17
	
	

	Standard Deviation
	4.414939
	
	


For small sample the standard error of the mean is = S / √n = 4.4149 / √20 =  0.98721 

and the margin of the error is 5% since we have to calculate 95% confidence interval.
Answer #7.24 (c)

The 95% confidence interval of mean is as follows

_

x  ± tα(n-1) *S/√n with 19 degree of freedom at 5% level of significance 

putting the values we get 

43.17 ± 0.98721*2.09,  so lower limit is 41.10673 and upper limit is 45.23327

Answer #7.24 (c)
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By looking graph it seems that all mpg value showing a linear as well as periodic distribution since all values are closer to its mean values and standard deviation is less.

As per the normal theory we know that (by central limit theorem) that every distribution tends to normal distribution as sample size increase, if we need to find parametric distribution and based on predict estimate of large population we have to analyze the data method based on normal distribution

Answer #7.32 (a)

	id
	wtb
	wta
	 Change in weight (di)

	1
	55.7
	61.7
	6

	2
	54.9
	58.8
	3.9

	3
	59.6
	66
	6.4

	4
	62.3
	66.2
	3.9

	5
	74.2
	79
	4.8

	6
	75.6
	82.3
	6.7

	7
	70.7
	74.3
	3.6

	8
	53.3
	59.3
	6

	9
	73.3
	79.1
	5.8

	10
	63.4
	66
	2.6

	11
	68.1
	73.4
	5.3

	12
	73.7
	76.9
	3.2

	13
	91.7
	93.1
	1.4

	14
	55.9
	63
	7.1

	15
	61.7
	68.2
	6.5

	16
	57.8
	60.3
	2.5


Answer #7.32 (b)

	id
	wtb
	Wta
	Change in weight (di)
	d-mean of (d)
	d-mean of (d)2

	1
	55.7
	61.7
	6
	1.2688
	1.6097

	2
	54.9
	58.8
	3.9
	-0.8313
	0.6910

	3
	59.6
	66
	6.4
	1.6688
	2.7847

	4
	62.3
	66.2
	3.9
	-0.8312
	0.6910

	5
	74.2
	79
	4.8
	0.0687
	0.0047

	6
	75.6
	82.3
	6.7
	1.9688
	3.8760

	7
	70.7
	74.3
	3.6
	-1.1313
	1.2797

	8
	53.3
	59.3
	6
	1.2688
	1.6097

	9
	73.3
	79.1
	5.8
	1.0688
	1.1422

	10
	63.4
	66
	2.6
	-2.1313
	4.5422

	11
	68.1
	73.4
	5.3
	0.5688
	0.3235

	12
	73.7
	76.9
	3.2
	-1.5313
	2.3447

	13
	91.7
	93.1
	1.4
	-3.3313
	11.0972

	14
	55.9
	63
	 
	2.3688
	5.6110

	15
	61.7
	68.2
	6.5
	1.7688
	3.1285

	16
	57.8
	60.3
	2.5
	-2.2313
	4.9785

	
	
	Mean
	4.73125
	Total
	45.7144


Here n=16 so mean of d is 

  _

 d  = ∑d / n = 75.7 / 16 = 4.73125

and variance is  σ2= (1/N)* ∑(d – mean (d))2 
so σ2= 45.7144 / 16 = 2.85714 and 
standard deviation is σ = 1.690310 
Answer #7.32 (c) 

For small sample the standard error of the mean is = S / √n = 1.7457 / √16 = 0.436436
and the margin of the error is 5% since we have to calculate 95% confidence interval.

The 95% confidence interval of mean of change in weight is as follows

_

d  ± tα(n-1) *S/√n with 15 degree of freedom at 5% level of significance 

putting the values we get 

75.7 ± 0.436436*2.13,  so lower limit is 74.77039 and upper limit is 76.62961

The meaning of 95% confidence interval, if we repeat the experiment 100 times, 95 times out of 100 our difference of weight will lies between 74.77039 and 76.62961.

Answer #7.32 (d)
Mean weight gain in kilograms is 4.73125 and in pound it is = 4.73125*2.2

= 10.40875 

No we can simply multiply 2.2 to convert kg in pounds for standard deviation because the mean is independent from change of origin and scale but standard deviation is effected by change of scale and hence changes confidence interval
Answer #7.32 (d)

The 

Null hypothesis: H0:  µ = 16 lb = 7.2727 kg

and Alternative hypothesis is H1: µ ≠ 7.2727 

Test statistics under H0, the test statistics is : 

t=(mean of d -  µ) / (S / √n) ~ t(n-1)

where mean of x and S2 are to be computed from the samples value of reports

so t = mod(4.73125 - 7.2727) / 0.436436 = 5.82319
Tabulated value of t distribution at 15 degree of freedom for two tailed test is 2.13
Conclusion: since calculated t is more than the tabulated t at 5%level of significance at 15 degree of freedom , hence H0 is rejected.
Answer #7.32 (e)

Since calculated t is more than the tabulated t at 5%level of significance at 15 degree of freedom , hence H0 is rejected which conclude that the mean value of change in weight is around 4.73 not 7.2727 (i.e. 16lb).

Answer #7.64

Null hypothesis is 

Ho : μ1= μ2 against the alternative hypothesis is  
HA: μ≠ μ2
under the null hypothesis that no difference from control to intervention  

So let x1=a1 and x2=e we have
Z =  ( ā  - ē) /  √(σ12/N1 + σ22/N2)

and σ 2 = (1 /  N1 + N2 – 2) * (∑ (e  - ē)2  +∑ (a  - ā)2  ) 
we know that σ1 = (N1-1) S12 /N1 and σ2 = (N2-1) S22 /N1 
So mod of Z test will be = ( ā  - ē) /  √( σ1 2/N1 + σ22/N2) 
= (4.10 – 3.67)/ √(1.4075/165 + 1.2544/212)

= 0.43 / 0.120081 = 3.5809
The critical value of Z at  is 1.96 so as we know calculated Z value is greater than critical value so we have to reject the null hypothesis and accept the alternative hypothesis. That indicates that there is difference from control to intervention.
