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Part V:

Parameter Estimation
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(See pages 13-16 of the current book)

•	 Find and select measurements to average: 
		  Not too old, with uncertainty, not superseded, not questionable 

•	 Perform weighted average, calculate χ2  
 
		  If χ2/(n-1) < 1: Use average as is, with standard variance 
 
		  If χ2/(n-1) >> 1: Do not quote an average, measurements are inconsistent 
 
		  If χ2/(n-1) > 1, but not much greater: Scale uncertainty of average by  
					     S = (χ2/(n-1))1/2 

					     If uncertainties vary wildly, calculate S only from those with small  
					     uncertainties 
 
		  If χ2/(n-1) > 1.25, show a graph 

5.3. Averaging by the PDG
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Reading the PDG Tables (p 457)
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Reading the PDG Tables (p 457)
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PDG: Neutron lifetime
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PDG: Neutron lifetime
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Example: Suppose we measure the length of a stick twice and would like to combine the 
measurements

•	 Measurements are 	 x1 = 10 cm with an uncertainty σ1 of 0.1 cm 
						      x2 = 11 cm with an uncertainty σ2 of 0.5 cm

•	 If the two measurements are uncorrelated, then 
 
			   xmean = (x1/ σ1

2 + x2/ σ2
2)/(1/ σ1

2 +1/ σ2
2), the weighted mean (10.038 ± 0.098) cm 

5.4. Weighted averages with correlations
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Example: Suppose we measure the length of a stick twice and would like to combine the 
measurements

•	 Measurements are 	 x1 = 10 cm with an uncertainty σ1 of 0.1 cm 
						      x2 = 11 cm with an uncertainty σ2 of 0.5 cm

•	 If the two measurements are uncorrelated, then 
 
			   xmean = (x1/ σ1

2 + x2/ σ2
2)/(1/ σ1

2 +1/ σ2
2), the weighted mean (10.038 ± 0.098) cm 

•	 If not, then...  

-- Anything between 10 and 11 cm
-- 10 cm, the better measurement
-- 10.5 cm, the arithmetic mean
-- Still the weighted mean 10.038 cm
-- Something else entirely

5.4. Weighted averages with correlations

?


