                          Exam 3 Review

Do plain and peanut m&m's have the same distribution of colors?  Several bags of each variety (plain and peanut) m&m’s were randomly selected, and the number of candies of each color was counted before eating any of them.  The data appears below.

	PRIVATE 

	brown
	yellow
	red
	blue
	Total

	plain
	81
	84
	41
	17
	223

	peanut
	17
	7
	27
	13
	64

	Total
	98
	91
	68
	30
	287


1.What are the response and explanatory variables ? 

Ans : Response variable:                 of m&m’s.


Explanatory variable :              of m&m’s.

2.What should be the null and alternative hypotheses in 
    this context ? 
Ans : H0  :           is independent of                      of 
          peanut.

     Ha :           and                    of peanut are associated.
3.Find the conditional distribution of color for peanut 
   and plain m&m’s. 
Ans : These will be the conditional percentages as follows :
	PRIVATE 

	brown
	yellow
	red
	blue
	Total

	plain
	
	
	
	
	223

	 peanut
	
	
	
	
	64

	Total
	98
	91
	68
	30
	287


4. What are the expected cell frequencies of red peanut 
    m&m’s and brown plain m&m’s? Interpret.
Ans : Red peanut m&m’s : 


  Brown plain m&m’s : 

Interpretation : If color and variety of m&m’s were independent of each other, there would have been about             
           red peanut m&m’s and          brown plain m&m’s in the above sample.
5. Under independence (between color and variety of m&m’s), there would have been about 12 less red peanut m&m’s – TRUE or FALSE ?
Ans : Under independence, the expected number of red peanut m&m’s would be 

6. What would have been the estimated proportion of  blue peanut m&m’s if color and variety were independent?

Ans : If color and variety were truly independent in the population, there would have been about  

blue peanut m&m’s in the above sample. 

So, the estimated proportion of  blue peanut m&m’s under independence would be 

7.What is the degrees of freedom of a Chi-square statistic for testing independence?

Ans : Since we have      rows and       columns, the df  

of the chi square statistic will be 
8.Suppose the p – value of the Chi-square test lies  between 0.05 and 0.1. What will be your conclusion ? 
Ans : We would reject H0 at           level of 
significance but NOT at             level. So, the  observed data indicate that there is significant evidence of association between color and type of m&m’s at 
the           significance level but they seem to be 

independent at the             level.
9. What is the residual for blue plain m&m ? Interpret.

Ans : The observed frequency for this cell is         and the expected frequency is
So, the residual will be
Since the residual is negative, there are                  blue plain m&m’s in the sample than what was expected if color and variety (of m&m’s) were independent.
10. Suppose Mr X. mistakenly assumes color to be the predictor and variety to be the response. Will he get a different chi square statistic/p value than what was obtained above?
A study was carried out to test whether child obesity and parental obesity are related in the population. The table below shows the data..  

	     Parent
	Child

	
	Obese
	Not obese

	Obese
	34
	29

	Not obese    
	16
	21


1. Response : 

    Predictor : 

2.  What should be the null and alternative hypotheses in this context ? 

Ans : H0   : parent and child obesity are                      
(the obesity of a child has nothing to do with the obesity of his/her parent)      
          Ha : parent and child obesity are 
(the obesity of a child has something to do with the obesity of his/her parent)  

Suppose p1 (p2) denote the population proportion of 
obese children whose parents are obese (non-obsese).
So, the above null and alternative hypotheses can also be written as 
               H0 :
 Ha : 
3. Suppose the z statistic for testing the above   

hypotheses is - 2.3. What would be the value of the   

Chi-square statistic for testing independence (between
obesity of parent and child) ?

Ans : Since the Chi-square statistic is just the 
of the z statistic, its value will be 
4. Find the difference of proportions of obese children between obese and non-obese parents. Interpret.
Ans : Let us form the table of the conditional proportions : 
	Parent
	Child

	
	Obese
	Not obese
	Total

	Obese
	
	
	63

	Not    

 obese
	
	
	37


So, the required difference of proportions would be 
Since the above value is nearer to 0 than to 1, we conclude that child obesity and parent obesity doesnot seem to be strongly associated.
5. What is the relative risk ? Interpret.

Ans : Here estimated value of p1 = 

            and estimated value of p2 = 
So, the relative risk would be 
               R.R = 
Thus, the estimated proportion of             children born of               parents is just                times the estimated proportion of               children born of                        parents. 
Since the value is close to 1, we again conclude that child obesity and parent obesity doesnot seem to be strongly associated. (Remember, relative risk =    implies independence)
6. Suppose we interchanged the rows (i.e non obese parent : 1st row; obese parent : 2nd row). What should be the value of relative risk? What would be our conclusion?
Ans: The new relative risk would be 

Since this value is just the                      of the  first one, they imply the same strength of association.
7. For a non-obese parent, what is the odds of having an obese child ? 
Ans :  The odds is given by 
8. What is the odds ratio ? Interpret.

Ans : The odds ratio would be  

This implies that the odds that an obese child would have an                   parent is              times the odds that a obese child will have a                     parent i.e obese
children are more likely to correspond to obese parents.
15. Why Fisher’s exact test also known as a small sample test ? 
Ans : Because it is used when any of the expected cell frequencies are less than      i.e it is a test for small samples.
A small p-value of the Fisher’s exact test  implies the presence of association between the response and predictors.                         
                          CHAPTER 15
In a study on the effect of hypnosis, a group of 16 subjects were randomly split into a group of 8 to be hypnotized and a control group of size 8, not to be hypnotized. A measure of respiratory ventilation was taken on each subject to see whether subjects in the treatment group tended to ventilate more in anticipation of hypnosis. The data were : 

Controls : 3.99, 4.19, 4.21, 4.54, 4.64, 4.69, 4.84, 5.48

Treated : 4.36, 4.67, 4.78, 5.08, 5.16, 5.20, 5.52, 5.74 
1. State the hypotheses for conducting a one sided Wilcoxon test. 
Ans : 
          H0 : Expected values of the sample mean ranks (of ventilation rates) are                 for the two groups.
          Ha : Expected values of the sample mean ranks for treatment group are              than the control group.
2. Find the ranks of the two groups, their mean ranks and the test statistic.
Ans : Once we arrange the above observations in increasing order we have the following ranks for the two groups : 

Control : 1, 2, 3, 5, 6, 8, 10, 14 /  Mean : 6.12
Treated : 4, 7, 9, 11, 12, 13, 15, 16 / Mean : 10.87
So the test statistic would be 

3. Software reports a small sample one sided p value of 0.025. Which one is true?
Ans : 
      a) Reject H0 at α  = 0.1 but not at α = 0.05 and α = 0.01.

       b) Reject H0 at α = 0.05 and α = 0.1 but not at α = 0.01.

       c) Reject H0 at α = 0.01, α = 0.05 and α = 0.1.
       d) Fail to reject H0 at α = 0.01, α = 0.05 and α = 0.1. 

Thus, we conclude that the ventilation rates for the  

                         group seems to be higher than that of the                   group at        level of significance.
4. Suppose Mr X started off by giving the rank to the lowest observation. What would be his p-value ? 
For the above data, MINITAB reports the following table : 
Point estimate of ETA1 – ETA2 is - 0.5150.

95.9 % C.I for ETA1 – ETA2 is (-1.01, 0.0196).

5. Explain how to interpret the reported point estimate and C.I.

Ans : The point estimate implies that the population 
                       ventilation rate for the treatment group is 
                   more than the population median ventilation rate for the control group.

The C.I implies that, at the                confidence level the population median ventilation rate for the treatment group is atmost                 higher or atleast                lower than that of the control group.
Note : 0 is inside the above C.I apparently implying that there is no difference between the ventilation rates in the treatment and control groups thus contradicting the hypotheses test. 
This is NOT true because the hypotheses test was  one sided and the conclusions of a one sided hypotheses test may differ from that of a C.I. Moreover the upper limit of the above C.I (0.02) is very close to 0. Thus the above C.I basically contains all negative values corroborating our conclusion from the significance test.
6. When do we use the Kruskal Wallis (KW) test ? 
Ans. We use the KW test for comparing the population distributions for                             groups. 
7. If we want to compare g groups, what are the null and alternative hypotheses for the KW test ?

Ans : H0:                      population distributions for the g 

                groups.

         Ha: At least one of the population distribution is 

               different.

8. Suppose we want to compare 7 groups. What will be the df of the Chi-square statistic used to approximate the KW test?
Ans : For g groups, the df of the Chi-square statistic is 
                   So, for 7 groups, the df will be

9. Suppose the Chi-square statistic is 14.8. What will be the p – value ? What will be your conclusion at the 2.5% level? At the 1% level?
Ans : The p –value will be the right tailed area above  

                 under a 
[image: image1.wmf]2

c

curve with     df. From the 
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table, we get 
                                   < p <  
                       Right tail probability

     
      0.025               0.01

df    6               14.45              16.81                

Thus, 0.01 < p < 0.025.
So, at the         significance level we conclude that the population distribution of the response is the same in all the 7 groups.
But, at the            level we reject the null hypotheses and conclude that at least one of the population distribution (of the response) differs for one of the groups.
10. Suppose we found that the ANOVA assumptions are satisfied and thus we gave it a try ? What should be the possible p value (for the ANOVA test)?

Ans : Since the assumptions of ANOVA are satisfied, it would be more powerful than the KW test. So, the p value for ANOVA should be           than or equal to the p value for KW test i.e 

Suppose a researcher wants to test whether a regular routine of meditation can improve the general well being of a person. Accordingly he selects 10 UF students (who never meditates) and ask them rate their wellbeing in a scale of 1 – 5 (1 : best, 5 : worst). Then he subjects them to a intensive course in Buddhist breathing meditation for a duration of 3 months. At the end of that period, he asks them to rate their wellness again. The data is given below
	Student
	Before
	After
	  B - A
	Signs

	1
	3
	2
	
	

	2
	2
	2
	
	

	3
	4
	1
	
	

	4
	2
	3
	
	

	5
	5
	2
	
	

	6
	2
	1
	
	

	7
	3
	1
	
	

	8
	4
	2
	
	

	9
	3
	2
	
	

	10
	2
	3
	
	


Before : wellness before starting the meditation routine.
After : wellness after finishing the meditation routine.
Suppose p is the population proportion of students for whom regular meditation practice is beneficial in inducing wellness.

11. What would be the null and alternative hypotheses?
                                H0 : 

  i.e meditation practice doesnot improves wellness. 

                                Ha : 
i.e meditation practice improves wellness.
12. What will be the sign test statistic ?

          Test statistic :  z = (
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- 0.5)/se

The sample proportion of for whom meditation was beneficial is 
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. = 

Also, se = 

So,                 z = 
13. What will be the p-value and your conclusion ?

Since the alternative hypotheses is           sided, the p value will be 
Conclusion : Since                   , we                   H0 at               significance level and conclude that it is likely that regular meditation practice improves the wellness of students.
14. Suppose we performed the Wilcoxon signed rank test instead. What would have been its p-value.
Ans : The Wilcoxon signed rank test is more powerful than the sign test since it takes into account both the signs and the magnitudes of the differences between each matched pair. So, its p value would be 
than the p value of the sign test. 
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