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Answer key for Homework 9

1.  The article “A Survey of Counseling Needs of Male and Female College Students” examined coed attitudes towards AIDS.  Of the 234 males randomly sampled, .274 or 27.4% stated they were concerned about the possibility of contracting AIDS.  Of the 568 females randomly sampled, .428 or 42.8% stated they were concerned.  Is there sufficient evidence (at the 5% significance level)  to conclude that the proportion of female students concerned about AIDS infection risk differs from the corresponding proportion for males?  Conduct the appropriate test showing the hypotheses, sample statistic, critical statistic and decision rule.  What are the data requirements for conducting the test?  What does the estimated  p value (also called the sig. level) of the test show?

The z test for the difference between two population proportions

The z test for the difference between two population proportions requires random samples of two independent groups and, in each group, at least 5 cases w/ stents that fail and 5 cases that don’t fail.  In this case at least 5 males were and weren’t concerned and at least 5 females were and weren’t concerned.

64 (27.4%) of the males were concerned while 243 (42.8%) of the females were concerned.

Ho:  population proportion males – population proportion females= 0

Ha:  population proportion males – population proportion females not equal 0  

Sample z = -4.09     Critical z (two-tailed) = 1.96 at the 5% significance level
Since the |sample z| is > the critical z, we have sufficient evidence to say that the difference between the two population proportions that are concerned is not= 0, i.e., that the population proportion for men is not the same as that of women. 

The p value of .000044 is the probability of observing sample numbers that differ from the null hypothesis at least as much as these samples do.  It’s the probability of rejecting the null when it’s true, which in this case is really small (so we reject the null).
Extra: Chi-squared test for the difference between >= 2 population proportions

The Chi-squared  test requires random samples of two independent groups and that no more than 20% of the expected frequencies be less than 5.  The assumptions are met in this case.

Ho:  population proportions concerned of males and females are =

Ha:  population proportions concerned of males and females are not =

Sample Chi-squared = 16.7

Critical Chi-squared = 3.84 at 5% and 6.63 at 1%

Decision:  We can reject the null Ho at the 1% level meaning we’re 99% confident that the population proportions concerned with AIDS are not the same for men and women.
	Observed Frequencies

	 
	First Variable:
	 

	Second Variable:
	Males
	Females
	Total

	Concerned
	64
	243
	307

	Not Concerned
	170
	325
	495

	Total
	234
	568
	802

	
	
	
	

	Expected Frequencies

	 
	First Variable:
	 

	Second Variable:
	Males
	Females
	Total

	Concerned
	89.57356608
	217.4264339
	307

	Not Concerned
	144.4264339
	350.5735661
	495

	Total
	234
	568
	802

	
	
	
	

	Data
	
	

	Level of Significance
	0.05
	
	

	Number of Rows
	2
	
	

	Number of Columns
	2
	
	

	Degrees of Freedom
	1
	
	

	
	
	
	

	Results
	
	

	Critical ChiSquared
	3.841459149
	
	

	SampleChi-Square
	16.70313232
	
	

	p-Value
	4.37088E-05
	
	

	Reject the null hypothesis
	
	


 2.  Assume that a hospital can buy two brands of stents.  A random sample of 100 stents from FirmA finds that 14 fail resulting in new surgeries.  A random sample of 60 stents from FirmB finds that 6 fail.    
A.  Is the data above sufficient for conducting a z test for the difference in two population proportions? 
The z test for the difference between two population proportions requires random samples of two independent groups and, in each group, at least 5 cases w/ stents that fail and 5 cases that don’t fail.

B.  Test whether the population proportion of failure for FirmA stents is greater than that of Firm B.  Conduct the appropriate test showing the hypotheses, sample statistic, critical statistic and decision rule.  
Ho:  population proportion A – population proportion B <= 0

Ha:  population proportion A – population proportion B > 0  

Sample z = .74     Critical z (one-tailed) = 1.645

Since the sample z is < the critical z, we have insufficient evidence to say that the difference between the population proportions is not <= 0, i.e., that the population proportion of failures of A stents is > than that of the population proportion for B stents.

C.  What does the estimated p value (also called the sig. level) of the test show?

The p value of .23 is the probability of observing sample numbers that differ from the null hypothesis at least as much as these samples do.  It’s the probability of rejecting the null when it’s true (so we don’t reject the null).
EXTRA:  Chi-squared Analysis

The Chi-squared  test requires random samples of two independent groups and that no more than 20% of the expected frequencies for all cells in the contingency table be less than 5. The assumptions are met in this case.

Ho:  population proportions failing are = for FirmA and FirmB

Ha:  population proportions failing are not = for FirmA and FirmB

Sample Chi-squared = .55

Critical Chi-squared = 3.84 at 5% and 6.63 at 1%

Decision:  We canot reject the null Ho at either the 5% or the 1% level meaning there is insufficient evidence to conclude that the two firm’s population proportions failing are not the same.

	Observed Frequencies

	 
	First Variable:
	 

	Second Variable:
	FirmA
	FirmB
	Total

	Stent Failed
	14
	6
	20

	Stent OK
	86
	54
	140

	Total
	100
	60
	160

	
	
	
	

	Expected Frequencies

	 
	First Variable:
	 

	Second Variable:
	FirmA
	FirmB
	Total

	Stent Failed
	12.5
	7.5
	20

	Stent OK
	87.5
	52.5
	140

	Total
	100
	60
	160

	
	
	
	

	Data
	
	

	Level of Significance
	0.05
	
	

	Number of Rows
	2
	
	

	Number of Columns
	2
	
	

	Degrees of Freedom
	1
	
	

	
	
	
	

	Results
	
	

	Critical ChiSquared
	3.841455338
	
	

	SampleChi-Square
	0.548571429
	
	

	p-Value
	0.458901999
	
	

	Do not reject the null hypothesis
	
	


3  A. Create a contingency table for the above 30 doctors showing the interactions between gender and Medicaid acceptance.  Place the dependent variable to the left of the table and the independent variable at the top of the table.  Does it appear that there’s a relationship between gender and Medicaid acceptance?  Calculate the appropriate percentages.  

8/19 male doctors accept Medicaid, which is .42 or 42%, while 7/11 female doctors accept Medicaid, which is .64 or 64%.  The sample suggests that women are more likely to accept Medicaid.

	Observed Frequencies

	 
	Gender:
	 

	Accepts Medicaid?
	Male
	Female
	Total

	Yes
	8
	7
	15

	No
	11
	4
	15

	Total
	19
	11
	30


B. Examine the expected frequencies for each cell for the contingency table.  What do they show? 

	Expected Frequencies

	 
	Gender:
	 

	Accepts Medicaid?
	Male
	Female
	Total

	Yes
	9.5
	5.5
	15

	No
	9.5
	5.5
	15

	Total
	19
	11
	30


The expected frequencies are the cell numbers that would arise if males and females had the same proportions accepting/not accepting Medicaid (which would be .5 or 50% = 15/30).

C. Find the sample chi-square statistic for the above table.   It’s 1.292.
	Data

	Level of Significance
	0.05

	Number of Rows
	2

	Number of Columns
	2

	Degrees of Freedom
	1

	
	

	Results

	Critical Value
	3.841455338

	Chi-Square Test Statistic
	1.291866029

	p-Value
	0.255704512

	Do not reject the null hypothesis

	
	

	Expected frequency assumption

	       is met.
	



D. What would it mean if a researcher found that there is a statistically significant relationship, at the 5% significance level, between gender and Medicaid acceptance?
The researcher believes that for the population of doctors, there is a difference in the Medicaid acceptance proportion between men and women.  (s)he is 95% confident in that statement, w/ a 5% chance of being wrong. 
E. Test whether there is a statistically significant relationship between gender and Medicaid acceptance.  Conduct the appropriate test showing the hypotheses, sample statistic, critical statistic and decision rule. Interpret the results. 
Ho:  pop.proportion for men =pop. proportion for women

Ha:  pop.proportion for men not equal pop. proportion for women

Sample Chi squared = 1.29         Critical chi squared = 3.84  (at 5% significance level)

Since the sample chi squared is < critical chi squared, we can’t reject the null hypothesis.  There’s insufficient evidence to conclude that the 2 pop. proportions who accept Medicaid are different.

F.  What are the data requirements for conducting the chi-square test? 
Random samples of independent groups and no more than 20% of the expected frequencies are < 5 ( & none < 1).

G.  What does the estimated  p value (also called the sig. level) of the test show? 
The p-value of .26 is the probability of finding a sample that differs this much from the null hypothesized values, if the null hypothesis was true.  It’s the probability of rejecting the null when it’s true.

	Data

	Hypothesized difference between proportions
	0

	Level of significance for test
	0.05

	Group 1
	 

	Number of Successes
	64

	Sample Size
	234

	Group 2
	 

	Number of Successes
	243

	Sample Size
	568

	
	

	Intermediate Calculations

	Group 1 sample proportion
	0.273504274

	Group 2 sample proportion
	0.427816901

	Difference in two sample proportions
	-0.154312628

	Average proportion for two samples
	0.382793017

	sample Z test statistic
	-4.086946576

	 
	 

	Two-Tailed Test
	 

	Critical z value
	1.959962787

	p-Value
	4.3732E-05

	Reject the null hypothesis
	 

	Data

	Hypothesized difference between proportions
	0

	Level of significance for test
	0.05

	Group 1
	 

	Number of Successes
	14

	Sample Size
	100

	Group 2
	 

	Number of Successes
	6

	Sample Size
	60

	
	

	Intermediate Calculations

	Group 1 sample proportion
	0.14

	Group 2 sample proportion
	0.1

	Difference in two sample proportions
	0.04

	Average proportion for two samples
	0.125

	sample Z test statistic
	0.74065608

	 
	 

	                    One-Tailed Test
	 

	Critical z value
	1.644853476

	p-Value
	0.229450924

	Do not reject the null hypothesis
	 


