
MTH 461 9. Applications: L1 regression

L1 regression

Problem. Given points with coordinates (��� ��) for � = 1� � � � � � find a function
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Note. Compare with L2 regression (least squares): we want to minimize
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=212xi +bi - yi)

Decisionvariables:a,b-

We wanttominimize

z,1axi +bi - yi)
Problem:Whatto do with the absolute value?

Solution:Introduce new variables e,..., en such that

2,x(axi+b - yi)
then minimize e, +ext...en.

#lote:e.>1axi +bi) ifandonly if the following
hold:

D2ix,0

2) 2.xaxi +b - y;

3) 4ix - (axi +b - yi) =
- axi - b +yi

Linear program:
Decision variables:a,b, e...,en
We want tominimize

z =2+2y +... -en

Constraints:

xi7axi +b - y; (00:yixaxi +b - pi)
4i7 - axi- b +y; 100: -yi), -axi - b-4i)
4,...,2n),0
a,b-



L1 regression vs L2 regression

• L1 regression is less sensitive that L2 if we change the value of a single
point.
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• L2 regression gives a uniquely defined line if there are at least two points
with different �-coordinates. L1 regression can have infinitely many solutions.
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this is the unique

j
X Lz -regression line

each of these lines is
an L, regressionline


