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Regresi Linier
(Linear Regression)

Pengertian Regresi
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Regresi Li@r : Kriteria#1

Diberikan n titik data(Xz, Y1), (X2, ¥2), ..., (Xn, Yn) best fit Y =a, +a,X
untuk data tersebut

y

.y Apakah dengan meminimalkan nilai

o dari _n
Z &i
&Y 78X i=1

[ ]
2,

x

dapat dijadikan kriteria,

x dimana
Gambar 2. Regersi Linier dari data y vs. x dengan
nilai sisa (residuals) terhadap setiap data x;. a=Yi— (ao + 8.1Xi)

Contoh untuk Kriteria#1
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Regresi Linier : Kriteria#1

Regresi Linier : Kriteria#1

Table. Residuals at each point for y=6

Using y=6 as a regression curve

X y Ypredicted | €= - Ypredicted 10
2.0 40 6.0 20 8 1 .
30 | 60 6.0 00 9 - -
20 | 60 6.0 0.0 4 M
2 4

30 8.0 6.0 20 0

4

0 1 2 3 4
Ze‘_ =0
i ! X

Figure. Regression curve for y=6, y vs. x data
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Linear Regression — Criterion #1

Linear Regre@ion—Criterion#2

& | work any better?

n
Will minimizing z
i=1

y

X
Figure. Linear regression of y vs. x data showing residuals at a typical point, x;.
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Linear Regssion—Criteria 2
Using y=4x-4 as the regression curve

Table. The absolute residuals
employing the y=4x-4 regression

model 0
8
X Y | Yoredicted | 1= 1Y - Yoredictedl . . .
20 | 40 40 0.0 >,
3.0 6.0 8.0 2.0 )
20 | 60 40 2.0 o .
30 | 80 | 80 0.0 0 ! z ¢ ¢
X
4
e, |=4
n I - .
i=1 Figure. Regression curve for y=4x-4, y vs. x data

9
- @hcion-Critor:
Linear Regsmn—(,rlterla# 2
Using y=6 as a regression curve
Table. Absolute residuals employing
the y=6 model 10
X y Yoredicted lel =1y = 8 .
Ypredicledl
2.0 40 6.0 2.0 - 6
4 3
30 6.0 6.0 0.0 2
2.0 6.0 6.0 0.0 0 T
0 1 2 3 4
3.0 8.0 6.0 2.0 M
z & |= 4
i=1 Figure. Regression curve for y=6, y vs. x data
10
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Linear Regression-Criterion#2

11

Least Squares Criterion

12
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Finding Constants of Linear Model

13

Finding Constants of Linear Model

14
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Example 1

15

Torque (N-m)

6 (radians)

Example 1 cont.

16
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Example 1 cont.

17

Example 1 Results

18
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Example 2

3,0E+09

2,0E+09 -

1,0E+09 -

Stress, o (Pa)

0,0E+00

0,01
Strain, € (m/m)

19

Example 2 cont.

20
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Example 2 cont.

Table. Summation data for regression model

21

i € < g2 €6
1 0.0000 0.0000 0.0000 0.0000
2 1.8300x1073 3.0600x108 | 3.3489x10°° | 5.5998x10°
3 3.6000x107% 6.1200x108 | 1.2960x1075 | 2.2032x108
4 5.3240%x1073 9.1700x10° | 2.8345x1075 | 4.8821x108
5 7.0200x1073 1.2230x10° | 4.9280x1075 | 8.5855x108
6 8.6700x1072 15290x10° | 7.5169x1075 | 1.3256x107
7 1.0244x1072 1.8350x10° | 1.0494x10~* | 1.8798x107
8 1.1774x1072 2.1400x10° | 1.3863x107* | 2.5196x107
9 1.3290x1072 2.4460x10° | 1.7662x107* | 3.2507x107
10 1.4790x1072 2.7520x10° | 2.1874x107* | 4.0702x107
11 1.5000x102 2.7670x10° | 2.2500x107* | 4.1505x107
12 1.5600x102 2.8960x10° | 2.4336x107¢ | 4.5178x107
12

Z 1.2764x1073 | 2.3337x108

With
12
D ef =12764x107°

i=1

and

12
Y o6 =2.3337x10°
i=L 12
Using ZO‘ié‘i
E= i=1
12
24
i=1

_2.3337x10°

2

1.2764x10°°

=182.84 GPa

Example 2 Results

22

http://numericalmethods.eng.usf.edu

The equation o :182.8j4£ describes the data.

05

0.005

0.01
Strain, & (m/m)

0015

Figure. Linear regression for Stress vs. Strain data
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