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Linear Regression (1)

a, d, unknowns

>

Find the best fit line

(X,-, yi) measured data
(X4,Y4) y = q, + a,x

random
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Linear Regression (2)

Sum of the square of the residuals
a, d, unknowns

e =D (y —(a,+ax)) (x,, y;) measured data
i=1 i=1

M:

random
Minimum Condition

aS n n n

6ar 22 Yi—a—ax)(=1) =0 - Zao * Zalxi B Zyi
0 - : -

0S

=22 (g -ax)x) =0 m Yax + Yax = XLyx
, i=1 i=1 '
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Linear Regression (3)
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Mean Values of x, y.
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Mean Values of x?, y?, xy.
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Non-Linear Regression (1)

k
A Find the best fit parabola o @

(X3 75) o (X,-, y,-) measured data
(X4,Y4)

random
Yy = a,+a;x +a,x

2

1A Overview 8 Young Wc>6r}4|7;n;



Non-Linear Regression (2)

Sum of the square of the residuals
a, a, a, unknowns

€ =) (y —(a,+ax+a,x)) (x,, ;) measured data

i
i=1 i=1

M:

random
Minimum Condition

Find the best fit parabola

0S .

3 - = ZZ(yi_ao_alxi_GZX?)(_l) =0
d, i=1

0S .

P - = ZZ(yi_ao_alxi_a2Xi2)(_Xi) =0
a i=1

0S

- = ZZ(J’i—ao_alxi_ale‘z)<_X1‘2) =0
da, i=1
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Non-Linear Regression (3)

=1 — _ —
n n n n
2 3
in a, + in ta; + in "a, = inyi
i=1 i=1 i=1 i=1
n n n
2 3 4 2
in a + in a, + in "a, = X Yi
i—1 i—1 -1 =1
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Multivariate Regression (1)

A Find the best fit plane Qo @, & unknowns
(X1, X;2, ¥;) measured data
. ) (%, 4)
l b random
I
xz,Yz) (ngyg)/ X:

’X/ y = a1 a;x +a,%,

1

=

S, = ZEIZ ~ (yi_(ao+alxi,1+a2xi,2))2
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Multivariate Regression (2)

Sum of the square of the residuals
a, a, a unknowns

n n
2 2
5, = Zei = Z(yi_(ao‘l' alxi,1+azxi,2)) (X,-,l, Xi 2 yi) measured data
i=1 i=1
random
Minimum Condition

0S, L

0 - 22(}’1 Ay — a4 X; 4 alez)( 1) =0
d i=1

0S, L

da, = 21‘:1()}1 Ay — A1 X; 1 — Ay X, 2)( X; 1) =0

TR
6 = 2 Z (yl - aO - alxi,l - azxi’z)(—xi’z) = (
a, i=1
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Multivariate Regression (3)

=

a; + a, =

n
+ Z Xi1
i=1

n
Z Xi 2
i=1

i=1

n n
sz 1 in,1xi,2 me)’i
i=1 i—1

i=1
n n n
2
Zx 2|0y T ZXMX 2|y T in,z "d; = in,zyl'
i=1 i=1 i=1
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Least Square

Sum of the square of the residuals
a, a, a unknowns
n n 2
2 . . .
S = Zei — Z yi_zxij (x,,l, Xi2s y.) measured data
i=1 i=1 j=1

random
Minimum Condition

0S, n

=t = > (Y= ag — ay%;, — ayx;,)(=1) = 0
dy i=1

0S. n

da, =2 ~ (yi=a, - a; Xiq — aZXi,2>(_Xi,1> =0

0S. n

6 = 2 Z (yl - aO - alxi,l - azxi’z)(—xi’z) = (
a, i-1
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