
Testing Statistical Hypotheses:  Two Sample Problem 

The difference in the means of Two Populations – Two independent Samples 

Normal Populations 2

1  and 2

2 known 

Null Hypothesis: 

H0 

Alternative 

Hypothesis: H1 

Test Statistic Rejection Region p-value 
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|z| > zα/2 2P(Z > |z|) 

1 2 0d    1 2 0d     z < -zα   P(Z < z) 

1 2 0d    1 2 0d     z > zα   P(Z > z) 

 

2

1  and 2

2 unknown, large samples 

Null Hypothesis: 

H0 

Alternative 

Hypothesis: H1 

Test Statistic Rejection Region p-value 
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|z| > zα/2 2P(Z > |z|) 

1 2 0d    1 2 0d     z < -zα   P(Z < z) 

1 2 0d    1 2 0d     z > zα   P(Z > z) 

 

Normal Populations 2

1  and 2

2 unknown, 2

1 = 2

2  small samples 

Null Hypothesis: 

H0 

Alternative 

Hypothesis: H1 

Test Statistic Rejection Region p-value 
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|t| > tα/2,f  2P(tf > |t|) 

1 2 0d    1 2 0d     t < -tα,f   P((tf < t) 

1 2 0d    1 2 0d     t > tα,f   P((tf  > t) 
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and  f, the number of degrees of freedom, = n1+n2 -2. 

The difference in the means of Two Populations – Two related Samples (Matched Pairs) 

Null Hypothesis: 

H0 

Alternative 

Hypothesis: H1 

Test Statistic Rejection Region p-value 
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|t| > tα/2,n-1 2P(tn-1> |t|) 

1 2 0d    1 2 0d     t < -tα,n-1   P((tn-1< t) 

1 2 0d    1 2 0d     t > tα,n-1   P((tn-1> t) 

 

 

 

 

  



The difference between two proportions 

Conditions: 
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Null Hypothesis: 

H0 

Alternative 

Hypothesis: H1 

Test Statistic Rejection 

Region 

p-value 
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|z| > zα/2 2P(Z > |z|) 

1 2 0d    1 2 0d     z < -zα   P(Z < z) 

1 2 0d    1 2 0d     z > zα   P(Z > z) 

 

Tests for Variances: Normal Populations 

Null Hypothesis: 

H0 

Alternative 

Hypothesis: H1 

Test Statistic Rejection 
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