PC1134 Lecture 10
Topic
Error in Least Square Fitting
Objectives

Learn how to estimate the errors in slope and
y-intercept of linear curve fitting.

Relevance

Sometimes, the relationship between two
quantities is linear, or can be linearized. Certain
parameters can be obtained from the slope and
y-intercept of the linear graph.
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Curve Fitting

From last lecture, fitting straight line y = ma + b to

data points (z1,¥1), (Z2,¥2), *, (z~,yn). The slope
m and the y-intercept are given by

v(£)- (&)

() (5)- () (5
v (£)- (&)

We assume that the = values are precise, that all the
uncertainty is contained in the y values. m and b are

calculated by using these data, there must be also
uncertainty in m and b.
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Least Square Fitting

Consider m and b are functions of y1,y2, -+, yn.
Then

In obtaining the set of measured values of x and y,
one would normally determine the standard deviation
for each y value. In the absence of these, the
standard deviation of y; can be replaced by the
standard deviation of the distribution

dy; = y; — (mx; + b) values about the best line,

N

Oy; = \ ﬁzwyz)z — Oy

j=1

oy is calculated with N — 2 instead of N or N — 1.
This is a consequence of applying the definition of the
standard deviation to the positioning of a line on a
plane.
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Least Square Fitting

Since N N N
NY zmyi— ) x ) yi
o, — =1 i=1 =1
N N
N Z T — Z T
i=1 i=1
N
NZE,,; — Z Z 5
om j=1
y; N N 2
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Least Square Fitting

Note that
2
N N
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Least Square Fitting
Note that
N N 0 N
S (.Z o2 2> wy
1=1 \yj=1 71=1
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Summary

1. Obtained data set (z1,¥y1), (z2,42), -, (TN, YN).

2. Compute the m and b corresponding to the best
fitted line y = mx + b,

N N N
Nzxzyi - S:xzxyz
m — =1 i=1  i=1
N N 2
NZ:EZQ — (Z ZEZ>
i=1 i=1
N N N N
inz% - ijzxjyj
b — 71=1 71=1 71=1 71=1
N N 2
NZZE? - (Z X
j=1 j=1
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3. Calculate the standard deviation in m and b,

N

Om = Oy 2
N

N
N 2 — €T
i J

j=1

\ &

> i1 2
— 1=1""1
b = Oy 2

N N
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