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SciDavis line fit agrees with all these numbers to > 6 decimal places
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  worsea have  would trials63.1% C.L.

D.O.F 2for   0.920

χ
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SciDavis quotes the results as

b= -0.135 +/- 0.096

a = 1.10 +/- 0.10

This is commonly done but is wrong 
if a and b are highly correlated!

Let’s plot the 2-D error contours for a and b
There are two ways to do this:

1) Plot       contours in a and b 

2) Plot error ellipse contours for a and b 
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Shifting ellipse to center it on best fit a and b we get



C.L. 1-D 2-D

20% 0.253 0.668

68% 1.00 1.51

90% 1.64 2.15

99% 2.58 3.03

∆χ∆χ∆χ∆χ2 Confidence Levels

Note: both methods give identical ellipses

Contours containing 20%, 69%, 90% and
99% of random trials in 2-D
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SciDavis Errors on single variable
Real Errors on single variable

Extrapolation: What is the uncertainty in y at x=6?
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Extrapolation Uncertainty ±1σσσσ



Repeat MC Experiment 100K Times to Test Statistics Predictions

 0.0093 0.0049-

 0.0049-0.0105
=RCalculated Covariance Matrix                                           same as χ2 prediction

C.L. for “this experiment” 43.7%  

inside 68% ellypse 67,733/100,000
Inside 90% ellypse 90,106/100,000



63537/100000  of MC experiments have worse Chi-Square
C.L. predicted 63.1%

Repeat MC Experiment 100K Times to Test Statistics Predictions






