
V21 - Estimation - Part 4

Course: Statistical Testing & Regression

Dr. Renee Clark

Swanson School of Engineering

Industrial Engineering

University of Pittsburgh

❑ Topics relevant to estimating difference in independent 

means
❑ Standardization of the difference to Z

❑ Normality of difference

❑ Pooled estimate of the sample variance



Transformation of difference in 2 sample means to Z
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E ( ത𝑋1 − ത𝑋2) = μ1 - μ2
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x1 ~ ___ and  x2 ~ ___   → 

     

OR 

n1 & n2 each ≥ 30 →                     by the CLT

ҧ𝑥1 − ҧ𝑥2 will be normally distributed because 

____________ of normal variables is _______ 

Difference in 2 sample means ( ത𝑋1 − ത𝑋2) must be 

normal to transform to Z



Pooled Estimate of Variance
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𝑆𝑝
2 =

𝑛1 − 1 𝑆1
2 + 𝑛2 − 1 𝑆2

2

𝑛1 + 𝑛2 − 2

❖ Use with T distribution

❖ When population variances are unknown believed equal 

𝜎1
2 = 𝜎2

2, use Pooled Estimate of Variance

 Sample variances are pooled, or ________

 Sp
2 is weighted average of two sample variances  ___ and 

____

◦ weighted by degrees of freedom  ______ and _______

 Sp
2 better estimator vs. using sample variances  ___ and 

___ individually
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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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