Product Kernels

Current posterior: w(60)

N
Current weighted-particle approximation: 7(0) = Z w;0gi
i=1

As in LW, seek a continuous mixture approximation to 7w (0)
Goal: avoid parameter transformations



Example 1: Gamma Kernels for variance param-
eters

6 positive parameter, e.g., a variance
Instead of Normal kernels, use Gamma kernels:

/Ba
Gam(zx; a,B) = 1P x>0

M)
Moments and parameters

u=EX)=2 (w2
B — ;2

< X
2 _ _ L
o =Var(X) = — S
\ 52 \ /B 0'2



Let a € (0,1) be a smoothing parameter,

= Ex(0) = Z wzez

S7 = Varz(0) = Y w;(6° — §)?
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Fori=1,..., N, set
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Consider the mixture

N
T(0) = ) w; Gam(6; ay, B5;)
1 =1

Then
1. w(0) is continuous
2. Supp(7) = (0, +00).

3. E;T(H) = E;r(e) and Val';{.(e) = Var;f(e)



Example 2: Products of Gamma kernels

0 = (01,0>) two positive parameters, e.g., two variances
Weighted-particle approximation

N . . .
7?(0) — Z wi(s@ia 0" = (02 7022)
i=1
Let a € (0,1) be a smoothing parameter,
0 = Ex(0) = (01,02)
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For k=1,2and:=1,...,N, set
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and
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That is, proceed as in Example 1, but marginally for 81 and 6



Consider the mixture

N
T(0) = 7(01,02) = > w; Gam(01; a1, B1;) Gam(02; ao;, B2;)
i=1

Then
1. w(0) is continuous
2. Supp(7) = (0,400) x (0,+00).
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3. Ex(0) = E~(#) and Varz(0) =
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Note that
diag(Varz(0)) = diag(Var=(0))

and
Covz(01,62) _ 2
Covz(61,62)

(z 1, typically)



Other potentially useful building-block kernels include

e Beta, for probabilities or parameters supported on a finite
interval

e Wishart, for unknown static variance matrices



