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R-valued Positive Definite Functions on R

Characteristic

Symmetric &
Convolution Infinite Divisible (CID)

e.g., Gauss Kernel
Laplace Kernel
Stable Kernel
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e HMM [Le Song et al., [CML2010]

e Kernel Bayes’ Rule [Fukumizu et al., NIPS2011]

e POMDP |Nishiyama et al., UAI2012)]

e Kernel MonteCarlo Filter [Kanagawa et al., AAAI2014]
e 100 0DOODO [Sriperumbudur et al., JMLR2010]
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Definition 1.00« : R - RIOO0O0O00O0O000O000O0
0000000000000 y(—2) =¢(z), 2z e RIOODODOO0OO0OO
k(z,y) = Yz —vy), 2,y € RAODDODOODODDOO0O (Convolution
\z’nﬁmtely Divisible; CID)O0 0000000 O

J
~

/Theorem1.DDDDDDDDDDDDDDDDDDDDDD

Proof RE,BHOODDDDOOOOD FOOOODO ¢p(u) =
Jrra €7 F(da) O O Lévy-Khinchin0 0 0 0 0 O

1

dp(u) = exp (z (u,b) — 5 (u, C'u)

+/Rd (€i<u,:€> —1—1i(u,x) 1{||33||§1}(:13)) V(da:)) (1)

beRY C e R*ODODODODODODOOORYOO v(de)OOw({0}) =0
O [pa(Jz|PADr(dz) < coc0D00LévyODOORIODODOOOO F
0000000000000 ¢p(x)000000000000D00O0
dp(u) > 0[Sato 1999.0 00000000 :R! > ROODOOOOO
0000000000000 (z—-y)00000000000000
000090000000 Alw)DOODODOO0O R"™Sriperumbudur et
al., IMLR2010]. ]
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4.1 1000000 Su(0, 8, 1)
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1/6—iu(x—y)—0u|0‘du. (2)
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ko a<$ y) =

;
a0 000 Sa(o, 8, 4)0 Hao, 000000000000

mp = dstable('5 &, 0() Noa O) * dstable('3 a, 0, [, N)
— dstable('; , 5.7 67 /1) S HO&,OO- (3>
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1. Normal inverse Gaussian (NIG)O O GHd( o, 3,0, u, A)O

dNIGd(oz,ﬁ,(S,,u,A) () o

_dtl
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(Vorllo=nl) K (o025 flo =l ) )

2. Vavriance-Gamma (VG)O O GHy(A > 0,a, 8,0 — 0, u, A)O
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Ay Gy(na ) (@) o6 |z = ul [y Ky (allz = ply-1) €74,
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Proposition 1.0 00 O pd 0000000000 HOOOOOO O
000 my0 (p,H,mp) 0000

L (ANTGY(0,0,6,0.0) HENIG(0,60,0) AN TGy (0,0,60+6,11,0)(Z)).

2 (dy G yne,0,0) RSV Ga(rg,a,A) AV Gy(dg+2,,0,,A) )
3(a). (ANTG(0,0,6.0.0) TLGH(1/2,0,0,60,0,A) QG H(1/2,0,0,6046,11.A))-
3(b). (dar,1/2,0,0.6,0,0) G H(1/2,0,0,60,0,A) AG Hy(1/2,0,0,6046,11.))-
4(0). (dar(—x0,0.6,.0) LGH(A0,0,0,0,A) CGH,(M\a.0,6.1.0))-
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e 0ID00ODOODODOODODOODODOOOODODOO|O
00 et al., IBIS2012, Kanagawa et al., AAAI2014]

Known Known Known Known

Unknown. Unl%own I Unknown Unknown Unkhown I Unknown
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000000 m,000000p000 [Smola et al., ALT2007; Song et
al., ICML2008; McCalman et al., [CRA2013|0

min m{p] — m[p]||3;, subjto 311 =1,8>0. (4)
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