
1. Consider dataset “juul” from library “ISwR”. 
Are the means of igf1 equal among tanner groups at 5% level?
Please use the six step process to test statistical hypotheses for this research problem.
Note: You need to convert tanner from numeric to factor type and ignore all the NAs.



Step1: 	H0: 
H1: The means of igf1 among 5 tanner groups are not all equal
       or H0 is false. 


Step2: Since we are comparing averages between more than two groups the  distribution is appropriate
           

Step3: Set alpha at .05 for 95% confidence. 

Step4: Degrees of freedom = 4, 787
Look up our critical value of α = 0.05 in F table.  Find that the nearest value is 2.38

	Step5: 

      library(ISwR)
      data1 <- juul[,c("igf1","tanner")]
      newdata1 <- na.omit(data1)    
       
      ##ANOVA test
      newdata1$tanner <- as.factor(newdata1$tanner)
      anova(lm(igf1 ~ tanner, newdata1))



Analysis of Variance Table

Response: igf1
                    Df      Sum Sq      Mean Sq    F value       Pr(>F)    
tanner           4     12696217   3174054     228.35       < 2.2e-16 ***
Residuals  787    10939116       13900              

        
Step6:
	The F value of 228.35 is way beyond the critical value of 2.38.

Therefore reject the null hypothesis at 5% level.

Conclusion: Not all means of igf1 among tanner groups are equal



2. The following ANOVA table was obtained from a balanced completely randomized design:

1. Fill in the blanks in this table


	Source
	df
	SS
	MS

	Treatments
	  4
	368
	92

	Error
	25
	575
	23

	Total (corrected)
	29
	
	



df (Treatments) = df(Total) – df(Error)
                          = 29 – 25
                          = 24             

MS(Treatments) = 368/4 = 92
MS(Error) = 575/25 = 23


2. Determine the number of treatments

                number of treatments = df (Treatments) + 1
                                                   = 4 + 1
                                                   = 5
                There are 5 treatments 
                  

3. Determine the number of replications per treatment.

# of individuals = df(Total) + 1
                          = 29 + 1
                          = 30

Therefore,
 # of replications per treatment =   (# of individuals)/(# of treatments)
                                                  = 30/5
                                                  = 6
          

4. What is the F statistics value?
F = MS(Treatments)/MS(Error)
   = 92/23
       = 4

The F statistic value is 4. 

5. Perform a hypothesis test to see if there is a difference in the true mean responses among the treatments at α = 0.01. The p-value from the test is 0.012.



 Step1: H0: 
H1: The means are not all equal
       or H0 is false. 


Step2: Since we are comparing averages between more than two groups the  distribution is appropriate
           

Step3: Set alpha at .05 for 95% confidence. 

Step4: Degrees of freedom = 4, 25
Look up our critical value of α = 0.05 in F table.  Find that the nearest value is 2.76

	Step5: 

    F = 4, df = (4, 25), p-value = 0.012

        
Step6:
	The F value of 4 is beyond the critical value of 2.76.

Therefore reject the null hypothesis at 5% level.

Conclusion: Not all means are equal









3. In a study, among 747 patients exposed to a treatment A, 130 patients were diagnosed with disease D. Out of 661 people exposed to no treatment, 202 were positive with D. Please construct the 2 X 2 table and calculate RR and OR. What conclusion can we draw based on RR?




	
	Disease
	No Disease
	Total

	Exposed to treatment A
	130
	617
	747

	Not Exposed to treatment A
	202
	459
	661

	Total
	332
	1076
	1408







		
Since RR < 1, there seems to be a decreased risk of disease D among those who have been exposed to treatment A.






4. Are exposure and disease status independent in part 1? Please use the 6-step chi-square test to do the analysis at 1% significance level.

 Step1: H0: The exposure and disease status are independent
H1: H0 is false. 


Step2: Since we are interested in the effect of one nominal variable on another nominal variable the  distribution is appropriate

Step3: Set alpha at .01 for 99% confidence. 

Step4: Degrees of freedom = 1
Look up our critical value of α = 0.01 in Chi Square table at 1 df.  Find that the value is 6.635

	Step5: 
> m <- matrix(c(130, 617, 202, 459), 2, byrow = T)

> chisq.test(m, correct = F)
        Pearson's Chi-squared test

data:  m
X-squared = 33.688, df = 1, p-value = 6.47e-09

                

Step6:
	The Chi Square value of 33.688 is way beyond the critical value of 6.635.

Therefore reject the null hypothesis of independence at 1% level.






5. From ISwR package, retrieve the dateset named “caesar.shoe”. Please use help to find out the explanation of the dataset. Then please carry out the 6-step chi-square test to test for independence at 5% significance level.

            library(ISwR)
            #The table caesar.shoe contains the relation between caesarean section and maternal shoe size
            
 Step1: 
       H0: The delivery by caesarean section and maternal shoe size are independent
                  H1: H0 is false. 


Step2: Since we are interested in the effect of one nominal variable on another nominal variable the  distribution is appropriate

Step3: Set alpha at .05 for 95% confidence. 

Step4: Degrees of freedom = 5
Look up our critical value of α = 0.05 in Chi Square table at 5 df.  Find that the value is 11.07

	Step5: 
> m <- matrix(c(5, 7, 6, 7, 8, 10, 17, 28, 36, 41, 46, 140), 2, byrow = T)

[bookmark: _GoBack]> chisq.test(m)

        Pearson's Chi-squared test

       data:  m
      X-squared = 9.2874, df = 5, p-value = 0.09814

Step6:
	The Chi Square value of 9.2874 is less than the critical value of 11.07.

Therefore, we fail to reject the null hypothesis of independence at 5% level.
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