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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;, ¥;) measured data

i
i=1 i=1

M:

random
Minimum Condition

0S d n n "
aar = 2 Z(}’, — 4y~ alxi)(_]') =0 ‘ ZGO + Zalxi — Zyl
0 i=1 i=1 i=1 i=1
0S, n " o
da, ZZ(yi_ao_alxi)(_xi> =0 ‘ Zaoxi T Zalxi = Zyixi
1 i=1 i=1 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
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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)
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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)

n n n
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Least Square (1)

Sum of the square of the residuals

n n m 2
= Zelz = Z y _BO_leijﬁj
i

i=1 =1

o (B o0y (B unknowns

(Xu, Xiny "t 5 Xims yl-) measured data

~e

random

= [30+ZX,°I3,- = Py X1Py + X0, + - + x,P,
j=1

Minimum Condition

0S n

aﬁr - 2;( — By = Brxip = BaXiy = = BuXin)(—1) = 0
0S n

aBr = 2;( — Py — ﬁlxil_ﬁzxiz_"'_ﬁmxim)(—xil) =0
265; = 2 :1( — By — leil_f)zxiz_”'_Bmxim)<—xim) = 0
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Least Square (2)

(N
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Least Square (2)

m = 1 measured data
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m = 2 measured data
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Least Square (2)

1 Xl XZ o0 0 X_m
X, X4 X1Xy, eee XX,
V 2

[ J [ ] [ J [ ]

[ J [ ] [ J [ J

[ J [ J [ J [ ]

X, X Xq XpXy o0 X/

1 X11 X12 vee Xip

X11 Xi1 X11X12 000 XXy

X1 XppXqy Xiz *0 X Xim

. . : ° m = 4 measured data
) ) ) 5 m = 3 measured data

Xim  XimX11  XimX12 **°* X
m = 2 measured data

m = 1 measured data
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