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❑ Use of T distribution for inference on difference in two 

means from independent populations



Inference on difference in two means  −  

(independent populations) 

2

❖ 𝜎1
2 and 𝜎2

2unknown

and n1 and n2 small

❖We use ________________



Unknown Variances but believed 𝜎1
2 = 𝜎2

2

3

❖ When population variances believed equal, use _________________

𝑆𝑝
2 =

𝑛1 − 1 𝑆1
2 + 𝑛2 − 1 𝑆2

2

𝑛1 + 𝑛2 − 2
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           H0: μ1 = μ2         (d0 = ________    )

Test statistic   𝑇 =
ത𝑋1− ത𝑋2 −𝑑0

𝑠𝑝
1

𝑛1
+

1

𝑛2

________________________       𝑣 = 𝑛1 + 𝑛2 − 2

 

Inference on difference in two means  −  
(independent populations) 
Case of 𝞼1

2 and 𝞼2
2 unknown and small samples n1 & n2

𝞼1
2 = 𝞼2

2

X1 ~ _____ and X2 ~ _____
Use pooled estimate of variance  _____
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    H0: μ1 = μ2         (d0 = _________)

Test statistic   𝑇 =
ത𝑋1− ത𝑋2 −𝑑0

𝑆1
2

𝑛1
+

𝑆2
2

𝑛2

________ 𝑣 =
Τ𝑠1

2 𝑛1+ Τ𝑠2
2 𝑛2

2

Τ𝑠1
2 𝑛1

2/(𝑛1−1) + Τ𝑠2
2 𝑛2

2/(𝑛2−1)

Round down to 

largest 

______________ 

if has a decimal 

component.

Cannot use _________________________

Inference on difference in two means  −  
(independent populations) 
Case of 𝞼1

2 and 𝞼2
2 unknown and small samples n1 & n2

𝞼1
2 ≠ 𝞼2

2

X1 ~ _____ and X2 ~ _____
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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


	Slide 1: V28 - Hypotheses Testing – Part 4
	Slide 2: Inference on difference in two means m1 - m2 (independent populations)  
	Slide 3: superscript base , subscript base , Unknown , Variances , but , believed , sigma , end base , sub 1 , end base , squared equals superscript base , sigma sub 2 , end base , squared
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Acknowledgement
	Slide 8
	Slide 9: The End

