Fitting a straight line
For a set of data (Xi, yi) with error in y direction of o;, we’d like to find a straight line

y=a+bx, (a:intercept, b:slope) to describe the relationship of x, and ..
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The best values of aand boccur when z* reach minimum value.

or’ y; —a—bx, 1 X, Y;
a =0=_22T3a2?+bzo—_|222? """ (1)

2
ax _o__gz Yi—a—bx bX az_+bz nyn ......
ob'|._, o, o’
. 1 X: X2 y. XY
DefineS=» —,S,=)» —,S,=)» —,S,=) =, S, =) —=
Zi:O'i2 Zi:O'i2 Zi:O'i2 ! Zilo_iz Y Zu: O'i2
] asS +bs, = sy ......... (1)
Thus, the equations become:
aS, +bS, =S, -+ (2
S S,S,—S,S SS, —S,S
Let A= =S-SXX—SXZ:>a= XXy xxy,b: Xy xSy
SX XX A A

Then, what is the error of parameters o,,0,? Because a,b are functions of vy,
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Follow the same way, we can find abz o o
. The larger measured error = larger errors of a and b
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Un-weight Fitting

If we do not know the individual measurement errors ( o; ), and want to estimate the errors of

coefficients, then here is the procedure:

1. Set o =1

2. Calculate the coefficient aand b

3. Calculate »* with aand bin previous step. Then calculate o,, o, then multiply

them by /7°/(N—M), where N is the number of data points and M is the number of

coefficient. For linear fitting, M=2.
4. As aresult, the errors can be estimated as:
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