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Statistical Tests

Parametric

Test Z

Test T for 
dependent/independe

nt samples

Snedecor Test F

NON Parametric

Chi-Squared Test

Wilcoxon rank test, 
Mann, Kolmogorov,…



www.statisticsfordataanalysis.com

Contingency tables are a particular type of cross-tabulations used 

in statistics to represent and analyze the relationships between two 

or more variables. They show the joint frequencies of the variables.

1)Contingency tables: what

about?
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2)Hypothesis structure in a statistical test:

Null Hypothesis Test
Unlikely result

(p-value <0.05)

Conclusion: 
accept the null
hypothesis if the 

result is not 
unlikely, 

otherwise reject
it.
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𝐻0: 𝑛𝑖𝑗 = 𝑛𝑖𝑗
∗ ∀ 𝑖, 𝑗

𝐻1: 𝑛𝑖𝑗 ≠ 𝑛𝑖𝑗
∗  for at least one couple of i,j

𝐻0: 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 𝑁𝑂𝑇 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 (𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡)

𝐻1: 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠

𝑛𝑖𝑗
∗ 𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 =

𝑛𝑖. 𝑛.𝑗

𝑛
𝜒2 = ෍

𝑖

෍

𝑗

𝑛𝑖𝑗 − 𝑛𝑖𝑗
∗ 2

𝑛𝑖𝑗
∗ ≈ 𝐼 − 1 ∗ 𝐽 − 1 𝑔𝑑𝑙
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• Accept 𝐻0 if p-value > 0.05

• Reject 𝐻0 if p-value ≤ 0.05

Reject
area (α)

𝜒𝑐𝑟𝑖𝑡𝑖𝑐𝑜
2  
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Significant Test (reject Ho)
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Fuma Non Fuma TOT

M 5 5 10

F 10 10 20

TOT 15 15 30

Gender and 

Smoke are 

independent! 

(equal

proportions)

Fuma Non Fuma TOT

M 7 3 10

F 2 8 10

TOT 9 11 20

Gender and 

Smoke are 

dependent! (yes 

connection)

Smoke No Smoke

Smoke No Smoke
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McNemar test: used to determine if there is a difference 
between proportions of paired samples! (for example, 
when proportions concerning the same individuals are 
evaluated with different tests or with the same test but 
at different times).

Negativo Positivo

Negativo a b

Positivo c dTe
st

 1
 p

re

Test 1post
𝜒𝑀
2 =

𝑏 − 𝑐 − 1 2

𝑏 + 𝑐
≈ 1 𝑔𝑑𝑙

If significant → there is a significant 

difference between the 2 tests, 

meaning there is a significant 

deviation on the secondary 

diagonal! (Note: the McNemar test 

needs a 2x2 square matrix to be 

applied).

Negative

Negative

Positive

Positive
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1)Analyze→ Descriptive Statistics →

Crosstabs
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2)Crosstabs menu



www.statisticsfordataanalysis.com

2.1) Click on «Statistics» button

and check «Chi-square»
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3.1)Output

Significant Test (reject Ho)
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3.2)Output: stacked

barplot
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Conclusion
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✓Chi-square is a non-parametric test

✓ It does not require assumptions to be applied

✓OK with qualitative variables

✓OK for evaluating association/connection between two

variables

✓For paired data (the same sample in different time-period):

McNemar test
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