
	
	




Case #1

Solution to question #1

The problem objective is to describe the population of women spending on skin cleansing products in Gale’s town. The data are interval, indicating that the parameter to be tested is the population mean. Because Gale wants to know whether the mean amount spent on fragrance products is more than the national average, the alternative hypothesis is:

H1: µ > 94.40

Because Gale is assuming that the average spending in her town is the same as the national average, the null hypothesis would state:

H0: µ = 94.40

The test statistic is:

t =      v = n-1

We suppose that Gale chose the significance level (α) to be 5%, thus the rejection region (from the table) is:

t > tα,v = t.05,49 ≈  t.05,50 = 1.676



The rejection region (RR) is 1.676 and everything greater than that.
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In the next step we calculate the value of the test statistic and in order to do that we need to calculate the sample mean  and the sample standard deviation s (Data Analysis => Descriptive Statistics) from the data provided in excel:

	Cleanser Spending

	
	

	Mean
	102.4

	Standard Deviation
	 27.57



Thus,

 = 102.40

s = 27.57

Therefore the value of the test statistic is:


t==2.05


Because 2.05 is greater than 1.676, we reject the null hypothesis H0 in favour of the alternative H1.
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There is enough evidence to infer that the mean amount spent on fragrance product in Gales’ town is greater than the national average.


Solution to question #2

The question asks us to estimate with 95% confidence for the average amount women in her area do spend on fragrance product. The confidence interval estimator is:

 ± tα/2
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Because we want a 95% confidence interval estimate: 1-α = .95, α = .05, α/2 = .025, and tα/2,v = t.025,49 ≈ t.025,50  From the table we can determine that t.025,50  =  2.009. Therefore, the 95% confidence interval estimate of µ is:

 ± tα/2 = 102.40 ±  = 102.40 ± 3.90

Thus:

LCL = 98.50 UCL =106.30   

We estimate that the mean amount women in her area do spend on fragrance product lies between 98.50 and 106.30. 


Case #2

Solution to question #1

The data are interval, indicating that the parameter to be tested is the population mean. The problem objective is to prove whether there is enough data evidence to show that the true mean temperature of the hot chocolate differs from 142, the alternative hypothesis is:

H1: µ ≠ 142

Because of John’s experience, that is: the ideal temperature for hot chocolate is 142°C. Therefore, the null hypothesis would state:

H0: µ = 142

The test statistic is:

t =      v = n-1

We know from the question that the significance level (α) is 10% α/2 = .05, thus the rejection region (from the table) is:

t > tα/2,v = t.05,23 = 1.714

t <- tα/2,v = t.05,23 = -1.714


The rejection region (RR) is 1.714 and everything greater than that or -1.714 and everything lesser than that.
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In the next step we calculate the value of the test statistic and in order to do that we need to calculate the sample mean  and the sample standard deviation s (Data Analysis => Descriptive Statistics) from the data provided in excel:

	Hot Chocolate

	
	

	Mean
	141.38

	Standard Deviation
	2.00



Thus,

 = 141.38

s = 2

Therefore the value of the test statistic is:


t== -1.52


Because -1.52 is neither greater than 1.714 nor lesser than -1.714, we do not reject the null hypothesis H0 in favour of the alternative H1.
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There is not enough evidence to infer that the true mean temperature of the hot chocolate differs from 142.
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Solution to question #2


The problem objective is to describe the single population of which true standard deviation of the hot chocolate is greater than 3 degrees. The data are interval, and we are interested in the variability of the ideal temperature. Because we want to determine whether there is enough evidence to support the claim, the alternative hypothesis is:

H1: ϭ2 > 32

The null hypothesis is:

H0: ϭ2 = 32

The test statistic is:

χ2 = 

We know from the question that the significance level (α) is .10, thus the rejection region (from the table) is:

χ2 > χ2α, n-1 = χ2,10,24-1 = χ2.10,23=32.0069

The rejection region (RR) is 32.0069 and everything greater than that.
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In the next step we calculate the value of the test statistic and in order to do that we need to calculate the sample mean  and the sample variance s2 (Data Analysis => Descriptive Statistics) from the data provided in excel:

	Hot Chocolate

	
	

	Mean
	141.38

	Sample Variance
	3.98



Thus,

 = 141.38

s2 = 3.98
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Therefore the value of the test statistic is:

 χ2 = = ==10.17

Because 10.17 is lesser than 32.0069 we cannot reject the null hypothesis in favour of the alternative.
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There is not enough evidence to infer that the claim is true. We are unable to show that the population standard deviation is greater than 3.


Solution to question #3

In this question we want to know whether the barista’s mean draw times is consistent with the ideal (22 seconds). Therefore, we set up the alternative hypothesis as follow:

H1: µ ≠ 22

The null hypothesis is:

H0: µ = 22

The test statistic is:

z = 

In order to set up the rejection region we must realize that we can reject the null hypothesis when the test statistic is large or when it is small. Consequently, we have to set up a two-tail rejection region: 

z< -zα/2 or z> zα/2

For α=.05, α/2=.025 and zα/2=1.96
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Thus our rejection region is as follows:

z< -1.96 or z> 1.96
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In the next step we calculate the value of the test statistic and in order to do that we need to calculate the sample mean  (Data Analysis => Descriptive Statistics) from the data provided in excel:

	Espresso

	
	

	Sample Mean
	23.19



The value of the test statistic is:

z = = = 2.69


 (
2.69
)




 (
RR
) (
RR
)

 (
-1.96
) (
0
) (
1.96
)


Because 2.69 is in the rejection region we reject the null hypothesis.
In our next step we calculate the p-value of the test. Because it is a two-tail test, we determine the p-value by finding the area in both tails. That is:

p-value = P(z<-2.69) + P(z>2.69) = .0036+.0036=.0072

There is overwhelming evidence to infer that the alternative hypothesis is true which means that the barista’s mean draw times is not consistent with the ideal mean. The result is deemed to be highly significant.
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Solution to question #4

In this question we want to know whether variability of the barista’s draw times is consistent with the ideal (2.5 or less). Therefore, we set up the alternative hypothesis as follow:

H1: ϭ2 < 2.52

The null hypothesis is:

H0: ϭ2 = 2.52

The test statistic is:

χ2 = 

We know from the question that the significance level (α) is .05, thus the rejection region (from the table) is:

χ2 < χ21-α, n-1 = χ2,1-.05,32-1 = χ2.95,31≈ χ2.95,30 = 18.49

The rejection region (RR) is 13.0905 and everything lesser than that.
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In the next step we calculate the value of the test statistic and in order to do that we need to calculate the sample variance s2 (Data Analysis => Descriptive Statistics) from the data provided in excel:

	Espresso

	
	

	Sample Variance
	7.90



Thus,

s2 = 7.90

Therefore the value of the test statistic is:

χ2 = =  = 39.18
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Because 39.18 is greater than 18.49 we cannot reject the null hypothesis in favour of the alternative.
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There is not enough evidence to infer that the claim is true. We are unable to show that the variance is lesser than 2.5.
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