Chapter 9: Inferences from two samples.

Section 9.2: INFERENCES ABOUT TWO PROPORTIONS
Inferences About Two Proportions: Requirements

1. We have proportions from two simple random samples that are independent.

2. For each of the two samples, there are at least 5 successes and 5 failures.

Notation: 

for population 1 we let
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The corresponding meanings are attached to 
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Pooled Sample Proportion : 
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Test Statistic for Two Proportions (with Ho: 
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Confidence Interval Estimate of  
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Where the margin of error given by
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#6 p.444
Find the number of successes x suggested by the given statement.
From a Gallup poll:  Among 1018 survey subjects, 22% smoked cigarettes in the past week.

#10 p.444

Assume that you plan to use a significance level of 
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to test the claim that 
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	Males
	Females

	n1=1068
	n2=1220

	x1=332
	x2=420


b) the z test statistic
c) the P-value.
#20  p.446 – Use the traditional method.
  In USA Today article about an experimental nasal spray vaccine for children, the following statement was presented:  “In a trial involving 1602 children only 14 (1%) of the 1070 who received the vaccine developed the flu, compared with 95 (18%) of the 532 who got a placebo.”  The article also referred to a study claiming that the experimental nasal spray “cuts children’s chances of getting the flue.” 
a) Is there sufficient sample evidence to support the stated claim? Use a 0.05 significance level to test the claim.
Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

b) Find the confidence interval.
The preceding exercise involves a one-sided hypothesis test with a 0.05 significance level.  If you plan to test the claim using a confidence interval, what confidence level should be used?

Using the appropriate confidence level, construct a confidence interval of the difference between the two rates.  
#15  p.446 – Use the P-value  method.
In a study of the accuracy of telephone surveys, 720 people refused to respond when they were among the 1720 people included in a “standard” 5-day survey.  In the same study, 429 people refused to respond when they were among the 1640 people included in a “rigorous” 8-week survey.  Use a 0.01 significance level to test the claim that the refusal rate is lower with the rigorous survey.  Does the rigorous survey appear to be more likely to produce accurate results?
Ho:______________

H1:______________

test statistic:________________        

P-value:___________________

decision:______________________

conclusion:

Section 9.3: INFERENCES ABOUT TWO MEANS:

Independent Samples ( 
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Inferences About Two Means: Requirements

3. 
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4. The two samples are independent.

5. Both samples are simple random samples.

6. Either or both of these conditions are satisfied: The two sample come form populations having normal distributions or both samples are large (with  n1 > 30 and n2 > 30).

Test Statistic for Two Means: Independent Samples
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Degrees of Freedom : 
In this book we use this simple estimate: df = smaller of 
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Confidence Interval Estimate of  
[image: image24.wmf]2

1

m

m

-

- Used for estimation of proportion difference

[image: image25.wmf]E

x

x

E

x

x

+

-

<

-

<

-

-

)

(

)

(

)

(

2

1

2

1

2

1

m

m


Where the margin of error given by
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Today proclaimed that “Men, women are equal talkers.”  That headline referred to a study of the numbers of words that samples of men and women spoke in a day.  Given below are the results from the study.

a)  use a 0.05 significance level to test the claim that men and women speak the same mean number of words in a day.  Does there appear to be a difference? 
	Number of Words Spoken in a Day

	Men 
	Women

	n1 = 186
	n2 = 210
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	s1 = 8632.5
	s2 = 7301.2


Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

P-value:________________        

decision:______________________

conclusion:

b) Construct a confidence interval to estimate the difference in the number of words spoken by men and women. 
Assume that the two samples are independent simple random samples selected from normally distributed populations. Do not assume that the population standard deviations are equal.
A study was conducted to assess the effects that occur when children are exposed to cocaine before birth.  Children were tested at age 4 for object assembly skill, which was described as “a task requiring visual-spatial skills related to mathematical competence.”  The 190 children born to cocaine users had a mean score of 7.3 and a standard deviation of 3.0.  The 186 children not exposed to cocaine had a mean score of  8.2 with a standard deviation of 3.0.  
a) Use a 0.05 significance level to test the claim that prenatal cocaine exposure is associated with lower scores of four-year-old children on the test of object assembly.
Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

b) Construct a confidence interval to estimate the difference in scores of four-year-old children on the test of object assembly. Use a 0.05 significance level for your estimation.
Section 9.4: INFERENCES FROM MATCHED PAIRS:

Inferences About Two Means: Requirements

1. The sample data consists of matched pairs. 

2. The samples are simple random samples.

3. Either or both of these conditions is satisfied: The pairs of values have differences  that are form populations having normal distributions or the number of matched pairs of sample data is large  (with  n > 30).

Notation: 
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Individual difference between the two values in a single matched pair 
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mean value of the differences d for the population of all matched pairs 
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mean value of the differences d for the paired sample data 
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standard deviation  of the differences d for the paired 
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Test Statistic for Matched Pairs: 
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Confidence Interval Estimate of  
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Assume that the two samples are independent simple random samples selected from normally distributed populations. Do not assume that the population standard deviations are equal.

#16 p. 472

As part of the National Health and Nutrition Examination Survey conducted by the Department of health and Human Services, self-reported heights and measured heights were obtained for males aged 12 – 16. Listed below are sample results.
	Reported Height
	68
	71
	63
	70
	71
	60
	65
	64
	54
	63
	66
	72

	Measured Height
	67.9
	69.9
	64.9
	68.3
	70.3
	60.6
	64.5
	67
	55.6
	74.2
	65
	70.8

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


a) Is there sufficient evidence to support the claim that there is a difference between self-reported heights and measured heights of males aged 12 – 16? Use a 0.05 significance level.
Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

b) Construct a 95 % confidence interval estimate of the mean difference between reported heights and measured heights.  Interpret the resulting confidence interval,  and comment on the implications of whether the confidence interval limits contain 0.

Use the given sample sizes and numbers of successes to find 


the pooled estimate � EMBED Equation.3  ���,
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