LO REGULARIZATION
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@ LO"norm" simply counts the nr of nen-zero params

@ Induces sparsity more aggressively than L1, but does not shrink
@ AIC and BIC are special cases of LO

@ LO-regularized risk is not continuous ar convex

@ NP-hard to oplimize; for smaller n and p somewhal tractable,
efficient approximations are still current research
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Introducion o Machine Leaming ~ 3/6
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SCAD

Smoothly Clipped Absolute Deviations:
non-convex, 4 > 2 controlls how fast penalty “tapers off"

Alg| i8] < A
SCAD(f | A7) = { Z2ULEX ity < |g] < 4A
2+ if 18] = A

a0, SOND, ard MCP

@ Lasso, quadratic, then const

@ Smooth

@ Contrary to lasso/ridge, SCAD
continuously relaxes
penalization rate as ||
increases above A
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MCP

Minimax Concave Penalty:
also non-convex; similar idea as SCAD with 4 > 1

NO| =55, 18] <X

MCP(8|\.~) =
(61A.7) %’}‘)\2, if |60 >4\

@ As with SCAD, MCP starts by
applying same penalization rate
as lasso, then smoothly reduces
rate 1o zeroas |0| T

Lasso, STATD, ang MCP

@ Different from SCAD, MCP
immediately starts relaxing the
penalization rate, while for
SCAD rate remains flat until
|8 = A
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@ Both SCAD and MCP possess
oracle property: thay can
consistently select true model
as n — oo while lasso may fail . i
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EXAMPLE: COMPARING REGULARIZERS

Let's compare coeff paths for lasso, SCAD, and MCP.
We simulate n = 100 samples from the following DGP:

y=x0+c, 0=(4,-4-220,....0" cR"® x. e~ N(0,1)

Lasso SCAD (y=3.7) MCP (y=3)
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Vertical lines mark optimal A from 10CV.

Conclusion: Lasso underestimates true coeffs while SCAD/MCP
achieve unbiased estimation and better variable selection
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