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- One-sample t-test: is used to estimate the mean of population; we have only one sample (we 
have a different handout for this test – Statistical Tests for Population Mean) 

- Two-sample t-test: determines whether the means of two independent groups differ 

- Paired t-test: determines whether the mean of the differences between two paired samples 
differs 

Note: If you don’t understand this handout, start with the Statistical Tests for Population Mean 
handout as there is a detailed explanation of how to conduct a test. 

Two Sample T-Test 

ASSUMPTIONS:  

- Populations distributions are normal 
- Two samples are independent 

(Explanation: The observations from the first sample must not have any bearing on the 
observations from the second sample. For example, test scores of two separate groups of 
students are independent, but before-and-after measurements on the same group of students 
are not independent, although both of these examples have two samples.) 

● Equal Variances: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        Confidence interval:         
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● Unequal Variances: 

 

 

 

 

 

 

 

 

 

 

 

    Check assumptions and drawn conclusion. 

Confidence interval:         

 

Note: If the distribution isn’t normal the nonparametric alternative tests can be done, for example – The 
Wilcoxon Rank Sum Test.. 

Paired T-Test 

The paired observations are dependent and variances don’t have to be equal.  

 (Explanation: Suppose managers at a fitness facility want to determine whether their 
weight-loss program is effective. Because the "before" and "after" samples measure the same 
subjects, a paired t-test is the most appropriate analysis.) 

 ASSUMPTIONS:  

- The differences need to be approximately normally distributed. 
- The differences need to be independent 
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Calculate the difference between the two observations for each pair: ⅆ𝑖 =  𝑦𝑖 − 𝑥𝑖  

Calculate the mean difference: ⅆ̅ =
ⅆ1+ⅆ2+ … +ⅆ𝑛

𝑛
   

Calculate the standard deviation difference: 𝑠ⅆ = √
(d1- d̅)2+ (d2- d̅)2+ … +(dn- d̅)2

n
   

Now, calculate t-test for sample differences:    𝑡 =  
 ⅆ̅− 𝐷0

𝑠𝑑
√𝑛

              

 

 

 

 

 

 

 

 

 

Note: If the distribution isn’t normal the nonparametric alternative tests can be done, for example – The 
Wilcoxon Signed – Rank Test.. 

 

-- 
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