Piecewise Polynomials

e Instead of a single polynomial in X over its whole domain,
we can rather use different polynomials in regions defined
by knots. E.g. (see figure)

~ JBor + B + Bonx? + Barx + 6 if 2 < ¢
' Boz + Braxi + Bosa? + Baoxd + € if x> c.
e Better to add constraints to the polynomials, e.g.
continuity.

e Splines have the “maximum” amount of continuity.



Wage

Wage

100 150 200 250

50

100 150 200 250

50

Piecewise Cubic

Wage

Wage

100 150 200 250

50

200 250

150

Continuous Piecewise Cubic




Linear Splines

A linear spline with knots at &, k= 1,..., K is a piecewise
linear polynomial continuous at each knot.

We can represent this model as
Yi = Bo + Pibi(x;) + Baba(wi) + - + Br1br1(zi) + €,

where the b are basis functions.
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Linear Splines
A linear spline with knots at &, k=1,..., K is a piecewise
linear polynomial continuous at each knot.

We can represent this model as
yi = Bo + B1b1(w;) + Baba(w) + -+ - + Bry1brr1(w) + €,
where the b are basis functions.

bi(z;)) = =
bk+1(11}‘i) = (xi_gk)Jr’ k= 17"'aK

Here the ()4 means positive part; i.e.

($i—§k)+={ i — & if x> &

0 otherwise
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