MTH 461 9. Applications: L4 regression

L1 regression

Problem. Given points with coordinates (x;, y;) for i =1, ..., n find a function
f(x) = ax + b such that the sum

> 1f(x) — yil
1

is a as small as possible.

Note. Compare with L, regression (least squares): we want to minimize

> () — yil?
i=1
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Problem. Given points with coordinates (x;, y;) for i =1,..., n find a function
f(x) = ax + b such that the sum

> 1) = yil = 2 law+ bi- il
i=1
is a as small as possible.

Decigion vaxralbles: a L €R

WNe want to minimize
z lax; +be- al
Foblem: What to do uith the sbsowte value ?
Sowtioh:  Jntroduce nes vamables &,.., €, such that
e 2 \an+b—-\“]

then wminimize €, + €,¢...t €, .
Note: e ) law «b;| i and only if +he following hold:

HV e 20

Lineac program:
Deeaigion verebles: a,b e,,.., e
We want 0 minimize
2= @t CQ¢... €€,

Constmiints -

217 awtb -y, (ov: j.'>/0><:+b‘¢c)
Z: 7 - an-b+y; (ori —yi > — &%~ b -’¢.‘)
e,,.,en 29
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L1 regression vs L, regression

e L4 regression is less sensitive that L, if we change the value of a single
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e L, regression gives a uniquely defined line if there are at least two points
with different x-coordinates. L regression can have infinitely many solutions.
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