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Introduction to hypothesis testing 
Let’s say you have a coin, how would you tell if the coin is fair or not? Let say significant 
level of 5 percent. 

Steps: 

1. Null and alternate hypothesizes 

 

 

 

 

 

 

2. Perform the test, get the data 

 

 

 

 

 

3. Calculate P-value or critical value 

 

 

 

 

 

4. Conclude 

 

 



Type of Errors 

 

  

  

 

Type 1 error (alpha): probability of rejecting a true null hypothesis 

 

 

 

 

Type 2 error (Beta): probability of failing to reject a false hypothesis 

 

 

 

 

Power of the test: a statistical test correctly rejects the null hypothesis when the alternative 
hypothesis is true. 

 

 

 

 

 

 



Correlation calculations 
dataset 

X Y 
2 4 
3 1 
7 11 
8 9 
5 10 

 

Pearson correlation calculation 

 

 

 

 

 

 

 

 

 

 

 



Spearman’s rho calculation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Kendall's Tau calculation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Correlation test 

For Pearson correlation 

 

For pairs from an uncorrelated bivariate normal distribution  

 

 

 

 

 

 

 

 

 



For Spearman rho 

 

 

 

 



For Kendall’s Tau 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Dataset 1: 10.97,10.54,10.10,10.62,8.35,8.04,9.04,12.83,9.86,5.84 

• variance = 2 
• mean = 10 
• normal distribution 

Dataset 2: 6,4,7,11,9,8,8,11,7,10 

• mean = 10 
• variance = 10 
• poisson distribution 

Dataset 3: 
12.68801628,1.54385466,2.12869108,36.34438985,0.67488079,2.45785641,1.09604259 
14.24699412,3.25993889,24.29880432 

• mean = 10 
• variance = 100 
• exponential distribution 

 

 

 

 

 

 

 

 

 

 

 

 

 



mean test 1 sample group 

Mean Test with Known Variance 
𝐻0: 𝑚𝑒𝑎𝑛 =  𝜇0 

𝐻𝑎: 𝑚𝑒𝑎𝑛 ≠  𝜇0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mean Test with Unknown Variance 
𝐻0: 𝑚𝑒𝑎𝑛 =  𝜇0 

𝐻𝑎: 𝑚𝑒𝑎𝑛 ≠  𝜇0 

 

 

 

 

 

 

 

 

 

 

 

 

 



mean test 2 sample groups 

Two-Group Mean Test with equal variance 
𝐻0: 𝑚𝑒𝑎𝑛 𝑔𝑟𝑜𝑢𝑝 1 =  𝑚𝑒𝑎𝑛 𝑔𝑟𝑜𝑢𝑝 2 

𝐻𝑎: 𝑚𝑒𝑎𝑛 𝑔𝑟𝑜𝑢𝑝 1 ≠  𝑚𝑒𝑎𝑛 𝑔𝑟𝑜𝑢𝑝 2 

 

 

 

 

 

 

 

 

 

 

 



 

variance tests 

Two-Group variance Test 
𝐻0: 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑔𝑟𝑜𝑢𝑝 1 =  𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑔𝑟𝑜𝑢𝑝 2 

𝐻𝑎: 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑔𝑟𝑜𝑢𝑝 1 ≠  𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑔𝑟𝑜𝑢𝑝 2 

 

 

 

 

 

 

 

 

 

 

 

 



one-Group variance Test 
𝐻0: 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑣𝑎𝑖𝑟𝑎𝑛𝑐𝑒 =  𝜎2 

𝐻𝑎: 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑣𝑎𝑖𝑟𝑎𝑛𝑐𝑒 ≠  𝜎2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Z-Table 

 

 

 

 

 



T table 

 

 

 

 

 

 



f-table 

 

 

 

 

 

 

 



Chi-square table 

 


