Polynomial Regression Example

comparing parabolic fit to nonlinear fit of experimental stress-strain data

Provided experimental data:

o = (2250 3575 4250 4350 4250)T
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n := length(x) n=>5 i=0.n-1

Form of regression model:

y= ao + a1~x + 212'X2

Using regression equations:

X:= Z xoooxe=Y (k)] x3:= 3 (x) x4:= 3" (x)*
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Y= le v XY = 21: (Xi'yi) X2Y = 21: [(xi)Q-yJ

ag ) h X XZ\\—I v ag ) 490.901 )
aj |=| X X2 X3 | XY a | =| 4.103 x 10° |

1) \X2 X3 x4) (x2v) 2 ) \-1.069x 10°)

f(x)=ap+apx+ a2~x2

Using MathCAD's built-in functions: 30
3
mo=2
2
ve := regress(X,y, m) ve = 490.901
[f{xx) = interp(ve, X, y,Xx) 4.103 x 106

1,069 x 10°)



Computing the standard error and the correlation coefficient:

3

y_bar = 3.735 x 103

X_bar = X _bar = 1.475x 10 y_bar =
n n
6
S¢=3.139 x 10
Sp = 1.021 x 104
Sy x = 71.448
r=0.998
, Xmax ~ Xmin
Xmin = min(x) Xmax = Max(x) AX = ———
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