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Linear Regression Analysis: Jasead ‘_,Lui\ Jlady)
The least squares method: gl Glay sall 48y

The equation of the lineis: |y = a + bx

Assume the actual observations are: (y4, x1), (v,, x3), (V3,x3) ... (Y, Xp)
Also, let y = actual value, and y = calculated value.
So, assume the best fit lineis: y = a + bx

Assume (y; — y;) = e; and Summation Square Error (SSE)

SSE = Z e;2 = Z(yi —a — bx)?

To determine the best fit line, follow that:
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Now, let: T 0 yields that:

Zyi=na+b2xi . (D Eyixi=a2xi+b2xi2 .. (2)

Which are the normal equations e Jaans Ll ilalaall Jay
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Strees X 1 3 4 6 8 9 11 14
Share y 1 2 4 4 5 7 8 9

X y x? Xy y?

1 1 1 1 1

3 2 9 6 4

4 4 16 16 16

6 4 36 24 16

8 5 64 40 25

9 7 81 63 49

11 8 121 88 64

14 9 196 126 81
Z 56 40 524 364 256




S0, 40 = 8a + 56b ....(1)><57f=7
So,364 = 56a +524b  ...(2)
So, 280 = 56a + 392b v (D)
So, 364 = 56a + 524b -.(2)
g okl
84
280 —-364 =0+ (392—-524)b > b = m = 0.636
4.364
From (1)40 = 8a + 56b — 40 = 8a + 56(0.636) - a = T = 0.545
Or by laws:
, v = Ex)Ey) 8364~ (56)(40) _ 7 _
ny. x;2— (X x;)? 8(524) — (56)2 11 '
-—bYx; 40— (0.636)(56 4.364
_Lyi-bTx _40-(0636)(56) 4364 _ .
n 8 8
So, b = 0.636, and a = 0.545
Yy=a+bx >3y =0.545+0.636 x
Now, when x = 10 MPa
¥ = 0.545 + 0.636 (10) = 0.545 + 6.36 = 6.905 MPa
Correlation Coefficient: bl Y Jalaa
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Let SSE = Z 82 = Z(j}l — yi)Z
Let SSR = z 82 = Z(j}l - }—,i)z
and SST = Z e? = Z(yi — ¥;)?

Note that {[SST = SSR + SSE| So,

SSR SSE
SSR=SST—SSE =5 —=1—— =17

Summation Square Error (SSE)

r
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SSR

Summation Square Regression (SSR)

Total Summation Square (SST)

SST SST ~ SST

_ - exolaine variation B SSR _ |4
"= total variation ~ .|SST

_SSE_ XG0 —3)? _ 1_2()71' — ¥i)?
SST (v —¥)? X — yi)?
Ll ;Y1 b i) Gl Jliall i+ e

a = 0.545, b = 0.636 and y = 0.545 + 0.636 x

SSE SST SSR
X y e=y—y e’ (y; — ¥)? ¥ — ¥)?
1 1.181 | —0.181 0.033 16 114.58
3 2453 | —0.453 0.205 9 6.49
4 3.089 | +0.911 0.830 1 3.65
6 4361 | —0.361 0.130 1 0.41
8 5.633 | —0.633 0.400 0 0.40
9 6.269 | +0.731 0.534 4 1.61
11 7.541 | +0.459 0.211 9 6.46




14 9 9.449 | —0.449 0.202 16

19.79

> =56/ Y =40 D=0 | Y =255 ) =56

Z = 53.40

40
y=—=5

8
SSE = Z 82 = Z(j}l —Yi 2 = 2.545
SST = Zez = Z(yi —¥)?2 =56
SSR = Z e? = Z(}A’l — %)% =53.40

-7 (2R o7 2220 50976 = +97.6%
r= SST_ 56 = . = .07 oOr

_ | _SSE_ | 2545 _ [s340
"= SST 56 .| 56 07




