SYSTOLIC BLOOD PRESSURE

Chapter 9 – Section 9.2 – Testing a Mean μ

4) For women aged 18-24, systolic blood pressures (in mm Hg) are normally distributed with a mean of 114.8 mm Hg and a standard deviation of 13.1 mm Hg. A researcher claims that overweight women have a higher systolic blood pressure. Thirty-six women from a group of overweight women from this age group were selected at random and their mean systolic blood pressure was 121 mm Hg. Test the researcher’s claim at the .5% level of significance. (Are you using z or t? Why?) We’ll be using z because the population standard deviation is given.
α = .005; n = 36; x-bar = 121 (point-estimate) ; σ = 13.1
· Set both hypothesis

Let’s assume that 
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· Sketch graph, shade rejection region, label, and indicate possible locations of the point estimate in the graph. 
(You sketch the graph and label. The point estimate is x-bar = 121)
****You should be wondering: Is x-bar = 121, higher than 114.8 by chance, or is it significantly higher? The p-value found below will help you in answering this.
· Use a feature of the calculator to test the hypothesis. Indicate the feature used and the results: Calculator: Use Z-Test from the STAT TESTS menu and get: 
Test statistic:
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(see chapter 7 solutions to Systolic BP)
p-value:  
p =
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<.005 (α)
An x-bar = 121 would be more likely in a population “centered” at a number higher than 114.8 (That is, in a population with a mean higher than 114.8)
***How likely is it observing an x-bar = 121 or more when you select a  sample of size 36 from a population that has a mean µ of 114.8?


very likely,      likely,      unlikely,      very unlikely
*** Is x-bar higher than 114.8 by chance or significantly higher than 114.8?

· What is the initial conclusion with respect to Ho and H1?

We reject Ho and support H1
· Write the conclusion using words from the problem

At the .5% significance level we support the claim that overweight 18-24 year-old women have a higher systolic blood pressure.
· If we want to use the critical value approach we need to find the critical value which is the boundary between “usual” and “unusual” x-bars in the distribution of sample means for samples of size 36. We use the z-table, from inside out. Since the critical region has an area of α = .005 and we are dealing with a right tailed test, the critical value is z = 2.575.

Since the test statistic is z = 2.84, the x-bar is in the rejection region, so we reach the same conclusion of rejecting Ho and supporting H1
· Notice that this conclusion is the same we reached in the chapter 8 portion of the Systolic Blood Pressure Theme problem 3-c. With 99% confidence we concluded that the systolic blood pressure of overweight 18-24 year-old women  is somewhere in the interval (115.378, 126.622). Since the interval is completely above 114.8 it supports that μ > 114.8
SYSTOLIC BLOOD PRESSURE

Chapters 8 and 9 – Hypothesis Testing and Confidence Intervals for 
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(Independent Samples – Sections 8.5 and 9.5)

5) A researcher wishes to determine whether people with high blood pressure can reduce their blood pressure by following a particular diet. Use the sample data below to test the claim that the treatment population mean 
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is smaller than the control population mean 
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. Test the claim using a significance level of 0.01.

	
	Sample size
	Mean 
	Sample Standard deviation

	Treatment 
	85
	189.1
	38.7

	Control
	75
	203.7
	39.2


a) Test the claim at the 1% level of significance. (Are you using z or t? Why?)
Use a t-test because we are given the sample standard deviations

· Set both hypothesis

Ho: 
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H1:
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· Sketch graph, shade rejection region, label, and indicate possible locations of the point estimate in the graph. (You sketch the graph and label. The Point-estimate = 
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****You should be wondering: Is the difference between the x-bars lower than zero by chance, or is it significantly lower? The p-value found below will help you in answering this.
· Use a feature of the calculator to test the hypothesis. Indicate the feature used and the results: Note: We are not using the formulas when dealing with two populations. We’ll just use the calculator feature: 4:2-SampTTest (from STAT, TESTS)
Test statistic = -2.37
p-value = 
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***How likely is it observing such a difference between the x-bars (or a more extreme one) when the mean of the two populations is equal?


very likely,      likely,      unlikely,      very unlikely

*** Is the difference between the x-bars lower than zero by chance, or is it significantly lower? 
· What is the initial conclusion with respect to Ho and H1?

Reject Ho and support H1
· Write the conclusion using words from the problem

At the 1% significance level we support the claim that the treatment population mean 
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is smaller than the control population mean 
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, which means that the diet is working in reducing the blood pressure.
b) Construct a 98% confidence interval estimate for the mean difference between the blood pressures of the two groups. What does the interval suggest? (Are you using z or t? Why?)
Use the calculator feature 0: 2-SampT Interval from the STAT TESTS menu and get

-29.11 < 
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The interval provides plausible values for 
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. Since all the values are negative, it implies that 
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 (same conclusion as in the hypothesis testing process) 
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Chapter 9 – Section 9.4 – Testing 
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6) Captopril is a drug designed to lower systolic blood pressure. When subjects were tested with this drug, their systolic blood pressure readings (in mm of mercury) were measured before and after the drug was taken, with the results given in the accompanying table (based on data from “Essential Hypertension: Effect of an Oral Inhibitor of Angiotensin-Converting Enzyme,” by Mac Gregor et al., British Medical Journal, Vol.2).

a. Is there sufficient evidence to support the claim that captopril is effective in lowering systolic blood pressure? Use a .5% significance level.
b. Use the sample data to construct a 99% confidence interval for the mean difference between the before and after readings.

	Subject
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L

	Before
	200
	174
	198
	170
	179
	182
	193
	209
	185
	155
	169
	210

	After
	191
	170
	177
	167
	159
	151
	176
	183
	159
	145
	146
	177

	Difference

= Before -After
	9
	4
	21
	3
	20
	31
	17
	26
	26
	10
	23
	33


First: For each individual compute the difference between the systolic blood pressures values before the medication and after the medication.

Second: Because the sample size is small, we must verify that the data come from a population that is approximately normal with no outliers. Construct a normal probability plot and a boxplot on the difference data in order to observe if the conditions for testing the hypothesis are satisfied. 

Enter the before data in L1, the after data in L2, compute the difference data in L3 doing L1 – L2. Plot the L3 data: turn ON two plots, one with a modified box plot (the fourth icon) and another with the normal probability plot, which is the last icon type in the 2nd Y= [STAT PLOT] window. If the normal probability plot is approximately linear, and the boxplot shows no outliers, we can use the method outlined in section 9.4 of our book.
a) At the 0.005 significance level can we conclude that captopril is effective in lowering systolic blood pressure?

Note: the statistics relevant to the calculations are obtained by doing STAT, CALC 1-Var Stats on the list L3. 
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· Set both hypothesis

Ho:
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(Captopril is not effective: There is no difference between the 
before and after mean systolic blood pressure)
H1:

[image: image22.wmf]0

d

m

>



(Captopril is effective: The systolic blood pressure is higher before 

than after taking the medicine)
· Sketch graph, shade rejection region, label, and indicate possible locations of the point estimate in the graph. (You sketch the graph and label. The point estimate is 18.58)
****You should be wondering: Is the sample mean difference d-bar = 18.58.... higher than zero by chance, or is it significantly higher? The p-value found below will help you in answering this.
· Use a feature of the calculator to test the hypothesis. Indicate the feature used and the results:

Use the calculator feature 2:TTest from the STAT TESTS menu using the Data option working on L3, and get

Test statistic: t = 6.371
(See below for formula)
p-value = P(d-bar > 18.58) = P(t > 6.371) = .000026 < α
***How likely is it observing such a value of d-bar =18.58  (or a more extreme one) when the population mean difference is zero?


very likely,      likely,      unlikely,      very unlikely
*** Is the mean difference d-bar = 18.58. higher than zero by chance, or is it significantly higher?  

· What is the initial conclusion with respect to Ho and H1?

We reject Ho and support H1
· Write the conclusion using words from the problem

At the 0.5% significance level we have enough evidence to support the claim that captopril is effective in lowering systolic blood pressure
b) Construct a 99% confidence interval of the population mean difference. What does the interval suggest?

 Use the calculator feature 8:TInterval from the STAT TESTS menu using the Data option working on L3, and get
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Since the interval is completely above zero, it suggests that 
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> 0 which implies that the blood pressure before taking the medicine is higher than after taking it; hence captopril is effective in lowering systolic blood pressure
· Steps to get the test statistic
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· Steps to get the confidence interval
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