
Hypothesis Tests for the difference between the population means: 
Dependent Samples (Paired samples) 

𝐻: 𝜇௫ − 𝜇௬ ≤ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ > 𝐷 

U𝑝𝑝𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� > 𝐷 + 𝑡ିଵ,ఈ

𝑠𝑑

√𝑛
 

 

𝐻: 𝜇௫ − 𝜇௬ ≥ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ < 𝐷 

𝐿𝑜𝑤𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� < 𝐷 − 𝑡ିଵ,ఈ

𝑠𝑑

√𝑛
 

 

𝐻: 𝜇௫ − 𝜇௬ ≠ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ = 𝐷 

𝑇𝑤𝑜 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡 ൫𝑢𝑝𝑝𝑒𝑟 𝑡𝑎𝑖𝑙 𝑐𝑎𝑠𝑒 𝑖𝑓 �̅� − 𝐷 > 0൯: 

𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� > 𝐷 + 𝑡
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ఈ
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𝑇𝑤𝑜 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡 ൫𝑙𝑜𝑤𝑒𝑟 𝑡𝑎𝑖𝑙 𝑐𝑎𝑠𝑒  𝑖𝑓 �̅� − 𝐷 < 0൯: 

𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� < 𝐷 − 𝑡
ିଵ,
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Independent Samples 
Case1: 𝜎௫

ଶand 𝜎௬
ଶknown. 

𝐻: 𝜇௫ − 𝜇௬ ≤ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ > 𝐷 

U𝑝𝑝𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� > 𝐷 + 𝑧ఈඨ
𝜎𝑥

2

𝑛௫
+

𝜎𝑦
2

𝑛௬
 

 

𝐻: 𝜇௫ − 𝜇௬ ≥ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ < 𝐷 

𝐿𝑜𝑤𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� < 𝐷 − 𝑧ఈඨ
𝜎𝑥
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𝑛௫
+

𝜎𝑦
2

𝑛௬
 

 

𝐻: 𝜇௫ − 𝜇௬ ≠ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ = 𝐷 

𝑇𝑤𝑜 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡 ൫𝑢𝑝𝑝𝑒𝑟 𝑡𝑎𝑖𝑙 𝑐𝑎𝑠𝑒 𝑖𝑓 �̅� − 𝐷 > 0൯: 

𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� > 𝐷 + 𝑧ఈ
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𝑇𝑤𝑜 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡 ൫𝑙𝑜𝑤𝑒𝑟 𝑡𝑎𝑖𝑙 𝑐𝑎𝑠𝑒  𝑖𝑓 �̅� − 𝐷 < 0൯: 

𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� < 𝐷 − 𝑧ఈ
ଶ

ඨ
𝜎𝑥

2

𝑛௫
+

𝜎𝑦
2

𝑛௬
  

 
Case2: 𝜎௫

ଶand 𝜎௬
ଶunknown. 𝐴𝑠𝑠𝑢𝑚𝑒𝑑 𝜎௫

ଶ = 𝜎௬
ଶ. 

𝐻: 𝜇௫ − 𝜇௬ ≤ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ > 𝐷 

U𝑝𝑝𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� > 𝐷 + 𝑡௫ା௬ିଶ,ఈඨ
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𝐻: 𝜇௫ − 𝜇௬ ≥ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ < 𝐷 

𝐿𝑜𝑤𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� < 𝐷 − 𝑡௫ା௬ିଶ,ఈඨ
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𝐻: 𝜇௫ − 𝜇௬ ≠ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ = 𝐷 

 
 

𝑤ℎ𝑒𝑟𝑒 𝑆
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(𝑛௫ − 1)𝑆௫
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𝑇𝑤𝑜 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡 ൫𝑢𝑝𝑝𝑒𝑟 𝑡𝑎𝑖𝑙 𝑐𝑎𝑠𝑒 𝑖𝑓 �̅� − 𝐷 > 0൯: 

𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� > 𝐷 + 𝑡
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𝑇𝑤𝑜 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡 ൫𝑙𝑜𝑤𝑒𝑟 𝑡𝑎𝑖𝑙 𝑐𝑎𝑠𝑒  𝑖𝑓 �̅� − 𝐷 < 0൯: 

𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� < 𝐷 − 𝑡
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Case3: 𝜎௫
ଶand 𝜎௬

ଶunknown. 

𝐻: 𝜇௫ − 𝜇௬ ≤ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ > 𝐷 

U𝑝𝑝𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� > 𝐷 + 𝑡௩,ఈඨ
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𝐻: 𝜇௫ − 𝜇௬ ≥ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ < 𝐷 

𝐿𝑜𝑤𝑒𝑟 𝑡𝑎𝑖𝑙 𝑡𝑒𝑠𝑡: 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 𝑖𝑓 �̅� < 𝐷 − 𝑡௩,ఈඨ
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𝐻: 𝜇௫ − 𝜇௬ ≠ 𝐷 
𝐻ଵ: 𝜇௫ − 𝜇௬ = 𝐷 
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