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legression

Yi,..., Y, ~ N (u(x;,0),0)

1

0] = u(x;, 0) falls in some class of nonlinear functions

ansion
J
p(x,0) = Bibj(x)
j=1

fied set of basis functions and 8 = (B4, . .., B)T is avector of
‘dinates wrt to the basis
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ision of p(x) about point x

(k)
u(e) = 3 W oy
=) Bz —x)*
k

number of terms to model globally
r behavior in regions without data

has a “global” impact
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ian Kernel g with parameters w = (x, A)

(A (x — ) = exp {5 (x — x5) A (x — X))

-xponential, Double Exponential kernels (can be asymmetric)

ling of wavelet families

ned from a generator function g with location and scaling

http://localhost:7062/resources/slides/22-NPReg.html#/mass-spectroscopy Page 5 of 19



STA 702 Fall 2023 - Lecture 22: Nonparametric Regression 11/27/23, 10:44 PM

imetric Model

J
p(xi) = > bi(xi,w;)B;
J
dasis elements back to our Bayesian regression model
rabout number of basis elements needed
rther shrinkage priors

ients scale as J increases?

jinty in w (locations and scales)?

s(J,{B;}, {w;}) induces a prior on functions!
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5ions

J J
ij X, w;)p Zg Al/2 (x —w;))B;
J=0 j=0

easure v(df, dw)

nJ ~ Poi(v;)wherev, = v(R x Q) = [[v(8, w)dB dw
18,5 | T (B, w) o< (B w)

d g)

at | 3| are absolutely summable
f large coefficients (in absolute value)

e number of small 5; € [—e, €]

>and Tu (2011) AoS
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Il Representation
J

30507)8; = D gAY~ ;)8 = [ blx,w) ()
=0

2d measure (generalization of Completely Random Measures)

> ~ Lévy(v) L(dw) =) B;6u,(dw)

J=J

isson Representation of £
support points (possibly infinite!)

ints of discrete measure {w;}

k of a random measure as stochastic process where L assigns
osets A € Q)
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v(B,w) = B e Pr(w)dfB dw
L(A) ~ Gamma(7n(A4),n)

Icients plus non-negative basis functions allows priors on non-
without transformations

~auchy processisa = 1)
v(B,w) = co| B~ m(w) 0<a<?2

r both the Gamma and a-Stable processes
sroblematic for MCMC!
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on |

v to obtain a finite expansion:

Ipport points w with Bin [—e, €]°

r approximation error)

dvy measure v (8, w) = v(B, w)1(|8| > €)
herev = v([—¢, €% N)

dw) = v (dB, dw) /v

yproximation leads to double Pareto distributions for 3

€ i _a-
m(B;) = 2—n|5| g
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' Process Prior

-2 -1 0 1 2 3
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vy Adaptive Regression Kernels

Doppler Bumps
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; than “shrinkage” priors or SVM
1g number of support points as n increases
i through choice of €

)n-normal data, non-negative functions or even discontinuous

tion intervals
-0 Gaussian Process Priors
1dom scales, locations as dimension of x increases

imation Il

rithub.io/website/ ®
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