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❑ Paired data (dependent populations)

❑ Use of T and Z distributions for inference on difference 

in two means from dependent populations
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Paired (Dependent) Data Setups Occur 

When...

❖Same subject - 2 different conditions

❖ Before and after study (e.g., testing fitness program or teaching method)

❖ Brand A vs. Brand B wear (Left & right foot of same person)

❖ “Matched” subjects (different persons)

❖ Brother & sister pair

❖ Husband & wife pair

 Reduces unwanted variability inherent with independent groups
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   H0: μ1 – μ2 = μD = 0 = d0         

Test statistic:   𝑇 =
ത𝑑−𝑑𝑜

𝑠𝑑/ 𝑛
 

ҧ𝑑 is mean of sample differences di ’s

Sd is standard deviation of di ’s

n is number of _____

di ’s ~ ______

Inference on difference in two means  −  

(dependent populations or paired data)

σ2
d unknown & small n

di

X2
(After)

X1
(Before)i

1211

2532

3743

4954

51165

61376

AVG = ____3.5

STDEV =___1.9
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   H0: μ1 – μ2 = μD = 0 = d0         

Test statistic:   𝑍 =
ത𝑑−𝑑𝑜

𝜎𝑑/ 𝑛
 

ҧ𝑑 ~ 

Inference on difference in two means  −  

(dependent populations or paired data)

σ2
d known
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   H0: μ1 – μ2 = μD = 0 = d0         

Test statistic:         𝑍~
ത𝑑−𝑑𝑜

𝑠𝑑/ 𝑛
 

Sd good estimator of ______ since ______

ҧ𝑑 ~ ____by CLT (n ≥ ___)

Inference on difference in two means  −  

(dependent populations or paired data)

σ2
d unknown & large n
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H0: μ1 = μ2           d0 = _________

(                ,               )      ____________

(                ,               )      ____________

Inference on difference in two means  −  
Relationship to Confidence Interval
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You are free

 to Share – to copy, distribute, display and perform the work

 to Remix – to make derivative works

Under the following conditions

 Attribution — You must attribute the work in the manner 
specified by the author or licensor (but not in any way that 
suggests that they endorse you or your use of the work). 

 Noncommercial — You may not use this work for 
commercial purposes. 

 Share Alike — If you alter, transform, or build upon this 
work, you may distribute the resulting work only under the 
same or similar license to this one. 



THE END
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