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A Variance Ratio Test is a statistical method used to assess the homogeneity of variances in a

dataset. In R, this test can be performed using the function "var.test()" in the "stats" package. This

function takes in two or more groups of data and calculates the ratio of their variances. It then

compares this ratio to a critical value to determine if the variances are significantly different from

each other. An example of performing a Variance Ratio Test in R would be testing the variances of

the heights of two different groups of individuals (e.g. males and females). The results of the test

can be used to determine if there is a significant difference in the variability of height between the

two groups.

Perform a Variance Ratio Test in R (With Example)

A variance ratio test is used to test whether or not two

population variances are equal.

This test uses the following null and alternative

hypotheses:

H0: The population variances are equalHA: The

population variances are not equal

To perform this test, we calculate the following test

statistic:

F = s12 / s22

where:

s12: The sample variance of the first groups22: The

sample variance of the second group
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If the that corresponds to this F test-statistic is less

than a certain threshold (e.g. 0.05) then we reject the

null hypothesis and conclude that the population

variance are not equal.

To perform a variance ratio test in R, we can use the

built-in var.test() function.

The following example shows how to use this function

in practice.

Example: Variance Ratio Test in R

Suppose we want to know if two different species of

plants have the same variance in height.

To test this, we collect a simple random sample of 15

plants from each species.

The following code shows how to perform a variance

ratio test in R to determine if the variance in height is

equal between the two species:

#create vectors to hold plant heights from each sample

group1 <- c(5, 6, 6, 8, 10, 12, 12, 13, 14, 15, 15, 17, 18, 18,

19)
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group2 <- c(9, 9, 10, 12, 12, 13, 14, 16, 16, 19, 22, 24, 26,

29, 29)

#perform variance ratio test

var.test(group1, group2)

F test to compare two variances

data: group1 and group2

F = 0.43718, num df = 14, denom df = 14, p-value =

0.1336

alternative hypothesis: true ratio of variances is not

equal to 1

95 percent confidence interval:

0.1467737 1.3021737

sample estimates:

ratio of variances

0.4371783

Here's how to interpret the results of the test:

data: The names of the vectors that contain the sample

data.

num df, denom df: The degrees of freedom numerator
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and denominator for the F test-statistic, calculated as

n1 - 1 and n2-1, respectively.

p-value: The p-value that corresponds to the F test-

statistic of 0.43718 with numerator df = 14 and

denominator df = 14. The p-value turns out to be .1336.

95 percent confidence interval: The 95% confidence

interval for the true ratio of variances between the two

groups. It turns out to be . Since 1 is contained in this

interval, it's plausible for the true ratio of variances to

be 1, i.e. equal variances.

sample estimates: This represents the ratio of variances

between each group. If we use the var() function, we

can find that the sample variance of the first group is

21.8381 and the sample variance of the second group is

49.95238 . Thus, the ratio of variances is 21.8381 /

49.95238 = 0.4371783.

Recall the null and alternative hypotheses for this test:

H0: The population variances are equalHA: The

population variances are not equal

Because the p-value of our test (.1336) is not less than
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0.05, we fail to reject the null hypothesis.

This means we do not have sufficient evidence to

conclude that the variance in plant height between the

two species is unequal.
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