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CATEGORICAL RELATIONSHIPS

• Qualitative measurements

• Counts/frequencies

• Observed vs expected counts

• Univariate or multivariate

• Example: Website traffic across weekdays

Weekday Observed 
visits

Monday 120

Tuesday 100

Wednesday 110

Thursday 130

Friday 140

Saturday 90

Sunday 80

Total 770
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PEARSON’S CHI-SQUARED TEST

• 𝐻0: All weekdays have equal website traffic

• 𝐻𝐴: All weekdays do not have equal website traffic

• Under 𝐻0:

𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑖 =
𝑇𝑜𝑡𝑎𝑙 𝑡𝑟𝑎𝑓𝑓𝑖𝑐

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠
=
770

7
= 110

𝜒2 =෍

𝑖

𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑𝑖 − 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑖
2

𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑖
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PEARSON’S CHI-SQUARED TEST

Weekday Observed visits Expected 
visits

Squared
deviations 𝝌𝟐

Monday 120 110 100 0.91

Tuesday 100 110 100 0.91

Wednesday 110 110 0 0

Thursday 130 110 400 3.64

Friday 140 110 900 8.18

Saturday 90 110 400 3.64

Sunday 80 110 900 8.18

Total 770 770 2800 25.5
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PEARSON’S CHI-SQUARED TEST

P-value: 
𝑃 𝜒2 > 25.5|𝐻0 = 0.00028

𝜒2 =෍

𝑖

𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑𝑖 − 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑖
2

𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑖
= 25.5

𝜒2 ∼ 𝜒𝑘
2 (𝑘 = 7 − 1)
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