Least Square Straight Line Fit
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SciDauvis line fit agrees with all these numbers te 6 decimal places
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Straight Line Least Squares Fit
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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 fora and b
There are two ways to do this:

1) Plot &x* contours ina and b

_(-0.153-a0-b)* (1.107-all0-b)’  (L879-alR0-b)’  (3174-alBO-h)’

MY = X -y = , = = o ~0.920022

2) Plot error ellipse contours for a and b

Ax? =Rj;a’ +R;b*+2R lab

Shifting ellipse to center it on best fit a and b w get

Ax® =12569a-1.09692 +14235(b + 0.13534 + 2(65.972)(a-1.0969 (b + 0.13534



Note: both methods give identical ellipses

Ax? Confidence Levels

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

1 AN

I ﬁe_x;dx: 068 '[ re zdr = 068
) 0

005 - Contours containing 20%, 69%, 90% and
] 99% of random trials in 2-D




4 SciDavis Errors on single variable
Real Errors on single variable

If correlation large one must find the max min atle
axis of the ellipse!

v

Extrapolation: What is the uncertainty in y at x=6?

y=a*x+b
o 2
o g, = (QJ o’ (Oyj o} + 2( ayj( ay}a =0X*+0° + 20, X
da ob da )\ ab
\ e 07 = 0.01051X* +0.009282+ 2[30.004872 x =
\ 0.01057(62 +0.00928:+ 2[-0.00487:* 6 = 0.32¢
o o .
N Note: The minimum 0,55 IS x = 1' =0.4634
4 3 2 1 U\jr/lI 2 3 4 5 IZ;IZ
X Thus if one fits y=a(x-X)+b theﬁ;fb would be zero!



Extrapolation Uncertainty £1o

Straight Line Least Squares Fit

Y Axis
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Repeat MC Experiment 100K Times to Test Statistics Predictions

0.0105 -0.0049

-0.0049 0.0093‘ same 3¢ prediction

Calculated Covariance MatriiR =‘

C.L. for “this experiment” 43.7%

Parameter a vs b (contours 68% ,90% inside)

_E 500 MC experiments
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Repeat MC Experiment 100K Times to Test Statistics Predictions

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

Chisquare PDF (Np.o.r.=2)
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Y Axis Title
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y=A*exp(x/t) Nonlinear fit
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Y Axis Title
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y=A*exp(x/t) Nonlinear fit
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