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Curve Fitting

Polynomial Regression

* Minimize the residual between the data points
and the curve -- least-squares regression
— Linear Yi = ap + ax;

. 2
— Quadratic i = ap + ajx; + ayxj

— Cubic i

ap + ayx; + aleZ + a3xl-3

— General Vi = ag + ax; + apxf + a3x; oo+ agl”

Must estimate values of a,, a,, a,, ... a,,




Polynomial Regression

e Residual

e; =y — (ay + ayx; + ayx? + asx} + - + a,x™)

e Sum of squared residuals

S, = %e? = %[y - (ag + a;x + a2x2 +azx’ + o+ amxm)]2
i=1 i=1
e Minimize by taking derivatives
Polynomial Regression
* Normal Equations
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Quadratic Functional Form

* Functional Form Vi = ap + ayx; + arx?
e Normal Equations
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Must estimate values ofa,, a,, a,

Cubic Functional Form

e Functional Form 1y, = q + aix; + ayx? + asx}
e Normal Equations
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Must estimate values ofa,, a,, a,, a,




Example — Cubic Functional Form
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* Normal Equations

24 229.6 3060.2 463428 | ag
229.6 3060.2 46342.8 7528352 ||
3060.2 463428 7528352  12780147.7 ||a,
46342.8 7528352 12780147.7 223518116.8| a3

* Solution ag -03593
a 23051
ay|  |-03532
a 0.0121
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-6037.2
-9943.36
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Example

* Regression Equation
y =-0.359 + 2.305x - 0.353x?+ 0.012x3




