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The talk includes discussion of 4 parts:
@ Prelimilary on RKHS
@ A regularized formulation of SVGD
@ Some analysis on the regularized SVGD

@ Future work




Prelimilary on RKHS

Introduction to the Reproducing kernel Hilbert Space(RKHS)
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Prelimilary on RKHS

The integral operator and its adjoint
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Prelimilary on RKHS

Properties of the operators
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Prelimilary on RKHS

Interpolation spaces between RKHS and L°
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Stein variational formulation
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Stein variational formulation

-Langevin dynamics




Stein variational formulation

-SVGD
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Stein variational formulation

Comparison between Langevin and SVGD
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Stein variational formulation

_regularized SVGD
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Stein variational formulation

-regularized SVGD

@ Population limit:
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Analysis on the regularized SVGD

the mean-field PDE
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Analysis on the regularized SVGD

the mean-field PDE
Ex»?»‘em.e ond ww'jmms S ﬂQ mak .Ss‘ﬁwl'hnA

 heak sstaron . p& CLomd Py ) St for bl Pe Copapor! ),
f - [,g! o= 7P, (72,,,4-»/2)—5;70171%7%0 >/Obtol><>al,f + /;J p/o,x)/o,,ro/x) =0
h haye ?\/: { P € (—P p //P//ﬁ/n:[';'/‘"vfﬂ)pfo"ﬁ) <“'°aj

o« Thenem Wﬂsumfﬁ%&nk“n"( V., for V poc R, ,
Hare @xiSts & Wnighe wesk Shata pe C(leed ) +

+Hra PDE (D . Morser Re oM T 20 ,

3
| Pussliy € Nply exp ( Ct )
43 0&’&'\4\\3& ,Q,\/,/oo'y




Analysis on the regularized SVGD

the mean-field PDE
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Analysis on the regularized SVGD

the mean-field PDE
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Analysis on the regularized SVGD

the mean-field PDE
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Analysis on the regularized SVGD

the mean-field PDE

Properties of T I™)
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Analysis on the regularized SVGD

the mean-field PDE
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Analysis on the regularized SVGD

Comparison to Langevin dynamics
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Analysis on the regularized SVGD

Decay of KL-divergence along the population

Recall:
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(1) There exists B > 0 such that for all x € RY: ||V k(x, )”%Z < B.

(2) The potential function V : RY —s R is twice continuous differentiable and gradient Lipschitz with parameter L.
(3) Along the population limit, I(p"|7) < oo for all fixed n > 0.
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Analysis on the regularized SVGD

Decay of KL-divergence along the population

Assume that 7 satisfies the log-Sobolev inequality with parameter X. Under the Al, Let (p") be the population limit of
regularized SVGD described in (1) with initial condition pO = po such that KL(pg|m) < R. By choosing v, 11 and the step-size
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Analysis on the regularized SVGD

Convergence of Fisher information along the population

Under the A1, Let (p") be the population limit of regularized SVGD described in (1) with initial condition o0 = pg such that
KL(pg|m™) < R. By choosing v,+1 and the step-size h,. 1 such that for all n > O:
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@ To analyze on the finite particle system




