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Section 4.6     Tests of 
characteristic of two distributions
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1. Tests of Two Population Means
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Example 4.6-3  (right tailed test)  R code
# input data X(after) and Y(before)
Y = c(43,82,77,39,51,66,55,61,79,43)   
X = c(51,84,74,48,53,61,59,75,82,48) 

# number of observations
n = length(y)

# paired difference – paired data
Diff = X-Y    

# sample variance of Diff
diff.var = var(Diff)        

# observed t-statistic
tobs.diff = mean(Diff)/sqrt(diff.var/(n)) 

# compare with 95% t-quantile
tobs.diff > qt(0.95, n-1)            

# p-value
pvalue.diff = 1 - pt(tobs.diff, n-1)

## assume X and Y are independent

# pooled variance
pool.var = (var(X)+var(Y))/2        

# observed t-statistic
tobs.pool = (mean(X)-mean(Y))/sqrt(pool.var*2/n ) 

# compare with 95% t-quantile
tobs.pool > qt(0.95, 2*(n-1))       

# p-value

pvalue.pool = 1- pt(tobs.pool, 2*(n-1))
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2. Test of Two Proportions 
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3. Test of Two Variances 
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Sample Variance F-Test (one-tailed)
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Example 1.

 Two measurement samples with the same size 15
 Sample information: 

 Test if the two measurement means are the same.

 If variances are the same, then used the pooled t-test; 
otherwise use the independent t-test

 Test statistic 
 Use the pooled t-test 
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