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Formulas for Estimating the Standard Deviation for 

Capability Analysis and Capability Sixpack™ 

(Between/Within) and I-MR-R/S (Between/Within) Charts 

 
Within 

Within is the standard deviation for the variation within a batch (used for the range or S chart). This sigma can 

be estimated based on a pooled standard deviation (the default), the average of the subgroup ranges (rbar), or 

the average of the subgroup standard deviations (sbar).  See “Methods of Estimating Standard Deviation” 

below. Note: This will match the within standard (StDev (Within)) reported by Capability Analysis (Normal). 

 

Between 


Between

 is the standard deviation for the variation from batch to batch: 

 


Between

 = The square root of (max{0 ,  
2

Xbar
  – (

2

Within
 / batch size)}) 

where batch size is the mode of the subgroup sizes 

 


Xbar

 is the standard deviation of the batch sample means (used for the individuals chart and moving range chart 

of means). This sigma can be estimated based on the average moving range (the default), the median moving 

range or the square root of the MSSD.  See “Methods of Estimating Standard Deviation” below. 

 

B/W 


B/W

 is the total standard deviation incorporating variation within and between batches (used for between/within 

capability statistics). 

B/W = The square root of ( 
2

Between
 + 

2

Within
) 

 

Overall 


Overall

 is the overall standard deviation.  See “Methods of Estimating Standard Deviation” below. 

Note: This will match the overall standard (StDev (Overall)) reported by Capability Analysis (Normal). 

 

You can estimate the standard deviation with or without unbiasing constants. To change the setting for the 

current Minitab session, choose Stat > Quality Tools > Capability Analysis > Between/Within > Estimate.  To 

change the default(s) for all future sessions, choose Tools > Options > Control Charts and Quality Tools > 

Estimating Standard Deviation. 
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Methods of Estimating Standard Deviation 

 

Estimating Within  

 

Pooled standard deviation - Default 
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Rbar – Average of subgroup ranges 
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Sbar - Average of subgroup standard deviation 
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 Estimating XBar (to calculate Between) 

 

Average moving range - Default 

 ̂     
  ̅̅ ̅̅ ̅ ̅

     
  

   ̅   = the i
th

 moving range of the subgroup means =    [ ̅       ̅     ]      [ ̅       ̅     ] , 

 for i = w, …, n 

 

  ̅̅̅̅̅
 ̅  

   ̅        ̅  

       
  

 

w = the number of observation used in the moving range.  w=2 by default. 

Median moving range 

 ̂     
  ̃ ̅

     
  

   ̅   = the i
th

 moving range of the subgroup means =    [ ̅       ̅     ]      [ ̅       ̅     ] , 

 for i = w, …, n 

  ̃ ̅ = the median of all    ̅   

w = the number of observations used in the moving range.  w=2 by default. 

 

Square root of MSSD – Square root of the Mean of the Squared Successive Differences 

 ̂     

√
∑  

 

      

      
 
  

 

di = successive differences 

 

c4(ni)
|
  c4(ni) 

 

When you specify a historical value for Between 

 

If you provide a historical value for 
Between

 Minitab uses the following formula to calculate 
Xbar

 

   


Xbar

 = The square root of ( 
2

Between
 + (

2

Within
 /  batch size )) 

where batch size is the mode of the subgroup sizes 

 

Estimating overall standard deviation 

 ̂          √∑ ∑ (     ̅)
 

  

   
  

 


