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1. One sample t-test -> compare one group mean to a value

2. Two sample t-test -> compare two group means

3. ANOVA -> compare 2 or more group means

Examples:

• Comparing ADR across hotel segments

• Comparing revenue across regions

• Comparing satisfaction across brands

We have been building up to this



Comparing group means

We want to generalize the t-
test to have any number of 

group means…



What is ANOVA doing?

ANOVA compares within-
group variance and between-
group variance

• How does ADR vary within 
the luxury group?

• How does ADR vary 
between segments?



We extend our previous tests

t-test ANOVA

Number of 

groups
Two groups Two or more groups

Null 

hypothesis
𝐻0:  𝜇1 − 𝜇2 = 0

𝐻0:  𝜇1 = 𝜇2 = 𝜇3

or

𝐻0:  𝜇1 = 𝜇2 =  … =  𝜇𝑛

Alternative 

hypothesis
𝐻𝑎:  𝜇1 − 𝜇2 ≠ 0 𝐻𝑎: 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑚𝑒𝑎𝑛 𝑖𝑠 𝑛𝑜𝑡 𝑒𝑞𝑢𝑎𝑙

In the case of exactly two groups, ANOVA is the same as the t-test



What happens if the means aren’t equal?

𝐻0:  𝜇1 = 𝜇2 = 𝜇3

Step 1:

“Is there something different?”

𝐻0 is true

All means equal

𝐻0 is false

At least one 

mean is different

𝐻0:  𝜇1 = 𝜇2

𝐻0:  𝜇1 = 𝜇3

𝐻0:  𝜇2 = 𝜇3

Step 2:

”what exactly is different?”



Step 1: testing for equal means

Instead of using a t-test, we use 
an F-test

We reject that the means are 
equal when p-value < .05

𝐹 =
𝑏𝑒𝑤𝑡𝑒𝑒𝑛 − 𝑔𝑟𝑜𝑢𝑝 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛

𝑤𝑖𝑡ℎ𝑖𝑛 − 𝑔𝑟𝑜𝑢𝑝 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛



Step 1: testing for equal means

• 𝐻0:  𝜇1 = 𝜇2 = 𝜇3 = 𝜇4

• 𝐻0: at least one mean 
unequal

Test comes back significant, 
meaning there is a difference, 
we just don’t know where the 
difference(s) are…



Step 2: testing for difference between pairs

Tukey post-hoc analysis

• Compares every pair of group 
means

• Tells us which groups are 
different

• Used after ANOVA comes back 
with significant results 
(different means)



Step 2: testing for difference between pairs

We have four groups, so we have 
to check the pairwise differences:

1. Luxury vs budget

2. Midscale vs budget

3. Upscale vs budget

4. Midscale vs luxury

5. Midscale vs upscale

6. upscale vs luxury



Assumptions

1. Observations are independent

2. Groups have similar spread (variability)

3. Residuals are approximately normal

Same as regression assumptions



A final note on ANOVA and Regression

ANOVA is just a regression, but instead of two numeric 
variables, you have one numeric and one categorical
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