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Homework 4 Solution 

 

### 1 

BP5 <- c(384, 369, 354, 375, 366, 423) 

BP26 <- c(152, 157, 179, 182, 176, 149) 

shapiro.test(BP5) 

################################## 

# Shapiro-Wilk normality test 

# data:  BP5 

# W = 0.8694, p-value = 0.2238 

################################## 

shapiro.test(BP26) 

################################## 

# Shapiro-Wilk normality test 

# data:  BP26 

# W = 0.85134, p-value = 0.1614 

################################## 

var.test(BP5, BP26) 

###################################################################### 

# F test to compare two variances 

# data:  BP5 and BP26 

# F = 2.6306, num df = 5, denom df = 5, p-value = 0.3121 

# alternative hypothesis: true ratio of variances is not equal to 1 

# 95 percent confidence interval: 

#  0.3680964 18.7989696 

# sample estimates: 

# ratio of variances: 2.630558  

###################################################################### 

t.test(BP5, BP26, alternative="greater", var.equal=T) 

###################################################################### 

# Two Sample t-test 
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# data:  BP5 and BP26 

# t = 18.509, df = 10, p-value = 2.285e-09 

# alternative hypothesis: true difference in means is greater than 0 

# 95 percent confidence interval: 

# 191.8422      Inf 

# sample estimates: 

# mean of x mean of y  

# 378.5000  165.8333  

###################################################################### 

 

Interpretation: 

Normality Test: In order to choose appropriate test, we check the normality for both groups. 

Both group have the same Null Hypothesis and Alternative Hypothesis.  

                               

                                  

The p-value for the group at    is       , and the p-value for the group at     is       . 

Since both p-values are greater than      , we fail to reject the null hypothesis and 

conclude that the normality assumption is met and both group follow normal distribution. 

Variance Test: Under normality assumption, we then test if two population variances are 

equal. The null hypothesis and the alternative hypothesis are   

      
    

        
    

  

The p-value of the F-test is       . Since the p-value is greater than       , we fail to 

reject the null hypothesis at the significance level        and conclude that   
    

 .  

Pooled-Variance T-Test: The Null Hypothesis and Alternative Hypothesis:  

                        

The p-value of the pooled-variance t-test is 2.285e-09. Since the p-value is less than   

    , we reject the null hypothesis at the significance level        and conclude that the 

rats have higher blood pressure at    than    . 
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### 2 

before <- c(12, 18, 25, 9, 14, 16) 

after <- c(18, 24, 24, 14, 19, 20) 

diff <- (after - before) 

shapiro.test(diff) 

################################## 

# Shapiro-Wilk normality test 

# data:  diff 

# W = 0.73568, p-value = 0.01437 

################################## 

wilcox.test(diff, alternative="greater", conf.level=0.99, exact=F) 

############################################################# 

# Wilcoxon signed rank test with continuity correction 

# data:  diff 

# V = 20, p-value = 0.02889  

############################################################# 

 

 

Interpretation: 

Normality Test: In order to choose appropriate test, we check the normality for the paired 

data. The Null Hypothesis and Alternative Hypothesis.  

                                      

                                     

The p-value for Shapiro-Wilk test is        . Since               , we reject the null 

hypothesis and conclude that the paired difference does NOT follow a normal distribution. 

Wilcoxon Signed Rank Test: We then use Wilcoxon signed rank test since the normality 

assumption is not met. The Null Hypothesis and Alternative Hypothesis are  

                  

The p-value of the Wilcoxon signed rank test is        . Since the p-value is greater than 

      , we fail to reject the null hypothesis and cannot conclude that the mean weekly 

sales for all salespersons increase after the course at the significance level       . 


