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R and F statistic test for testing two variances 

Before we can carry out a test to compare two sample means in comparative study, we 

have to first test whether the sample variances are significantly different or not. The 

inferential statistic test used is called Fisher’s F ratio-test devised by Sir Ronald Fisher, 

a famous statistician.  It is widely used as a test of statistical significance. 

To compare two variances, we need to find a variance F -ratio by dividing the larger 

variance by the smaller variance. The reason for this rule is the F -ratio must be 1 for 

null hypothesis Ho in the hypothesis or significance testing, and the F -table of critical 

values are set to be larger than 1.  Also, we have to know the degrees of freedom (df, or 

v) associated with these two variances. 

Hence, the test statistic is: 

   𝐹𝑣1,𝑣2 =
𝑙𝑎𝑟𝑔𝑒𝑟 𝑠1

2

𝑠𝑚𝑎𝑙𝑙𝑒𝑟 𝑠2
2  

R provides a function var.test( ) for this F -test.  To apply the var.test( ), we 

must first create the vectors that hold the data.  

Before doing so, we can display the analytical results shown below in an Excel 

spreadsheet, say named “Protein test comparison” and save it in “csv” format in a F: 

drive. 
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We then proceed with the analysis of variance comparison using the R language. 

> protein.test<-read.csv("f:\\Protein test comparison.csv") 

> attach(protein.test) 

> names(protein.test) 

[1] "AnalystA" "AnalystB" 

> # To see the test data 

> protein.test 

  AnalystA AnalystB 

1     11.6     11.8 

2     12.2     12.1 

3     11.2     11.9 

4     13.5     12.6 

5     12.6     12.2 

6     12.2     12.7 

7     13.3       NA 

> var.test(AnalystA,AnalystB) 

 

        F test to compare two variances 

 

data:  AnalystA and AnalystB 

F = 5.2547, num df = 6, denom df = 5, p-value = 0.08896 

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

95 percent confidence interval: 

  0.7530732 31.4629803 

sample estimates: 

ratio of variances  

           5.25472 

Would we get the same outcome if we were to analyze these data by the Excel Data 

Analysis Tools?  The answer is Yes but we need to make some observations on these 

two outcomes. 
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F-Test Two-Sample for Variances 

   

  Variable 1 
Variable 

2 

Mean 12.3714286 12.21667 

Variance 0.70238095 0.133667 

Observations 7 6 

df 6 5 

F 5.25472034  
P(F<=f) one-
tail 0.04448232  
F Critical one-
tail 4.95028807   

 

Conventionally, a probability p-value of less than 0.05 indicates that the model is likely 

significant whereas values exceeding 0.05 indicate that the model is likely not 

significant, based on the 95% confidence level. 

However, we note that though in this example, the calculated F-ratios by R and Excel 

are exactly the same, the probability of significance, p-values appear to be very 

different.  In fact, the p -value in R is a double of that given by Excel.  Why?  This is 

actually due to a difference in the alternative hypothesis H1. 

In Excel, it is working on: 

Ho :  F = 1   (or s1
2 = s2

2) 

H1 :   F > 1  (or, s1
2 > s2

2)      (1-tailed) 

and the corresponding F -critical value is 4.9503 based on  = 0.05. The probability p-

value = 0.04448 obtained by Excel’s function “=F.DIST.RT(5.2547,6,5)”. 

Whilst, in R, the hypothesis testing was done on the following set of hypotheses: 

Ho :  F = 1  (or, s1
2 = s2

2) 

H1 :  F ≠ 1  (or, s1
2 ≠ s2

2)      (2-tailed) 

and the corresponding p-value = 2 x 0.04448 = 0.08896.    

Now, we are faced with two contradicting conclusions depending on which hypothesis 

testing options that we use.   
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For the 2-tailed case at  = 0.05 level, we accept null hypothesis Ho to be true (i.e., no 

significant difference between the two variances) because the p-value is 0.08896, but 

we reject Ho and accept H1 when we consider the one-tailed test, saying that the 

variance s1
2 is significantly larger than the variance s2

2 because  = 0.04448 which is 

smaller than 0.05 !   

In my opinion, it is quite a puzzling conclusion for the 2-tailed case based on common 

sense.  I would rather work on the alternative hypothesis by stating F >1 or s1
2 > s2

2
 , 

instead.  


