
· Smooth Transform
10 let Pe be two smooth density MX

and T = Tell be an one-to-one transform on X differentiablect Xt

It be the density of z= Telx) xnq

TEkL(fiIIP) = -Ext (DTM , TTXTM) + [hyplsIz=ins ,
TeTN]]

kL(glp) = Jz filz)by dz let z=TH X=T(z)

=I sitim) log do qgtz) PE
=I by dTM) E

=I ,p WyIDTN)d
= k(f((PH)

* KL(g1P) = The Jews ly dy

== Exg[TelogP(x)]
=
- Exg[Tely(P(TM) . /DT()1)]

=

= Exy[Teloydet (DTm) + The logp(in)]
=- Exe[< DINT, TEDTHY + [TlogPlz)(z

=iM , TTH]

v consider the mapping TN = X+ EHH) where to is a smotle function

① When IEI is sufficiently small ,
T is a one-to-one mapping

② TKL(fTIIP)Ito =
-ExThyPTDs as

O when ItI is sufficiently small

DTM = I+ EDOM) is full rank

By inverse function theorem
,

a map is locally invertible if its linearization is invertible

② DxTMIt =
= I+ E DAMIE = I

TEDTMIlt =o
= DOM)

TTMIE=
= HM)

TkkL(giIP) = - Exc[[DTNTT, TeDiND +< ThyPlsIz-im , TETH17]
=

- Exg[trace (DHM1) + <Thypls(z=im
,
H(s]]



let BW) = Exg[lApk(I] ,

then Blad = Jap),

< 6
,B>d = Exaltrace(1Apt()] = - YekL(fili)(

consider all perturbations 11 bld =J9) = 1BIz

to make a "Steepest descent",

max <0, 37zd

St 141ed-1/Bled

then 4*
= B

.

TEKLIGP)len = - <P#,Bizd = -IBIn = -Sigip)

I

suggests an iterative update
Xi = X+ 0 . 4*) next section shows that

= X+ EB() I this is also a functional gradient
= X+ E -Ext(Apk)(*)]
= X+ EEIy [ThypE)k(,Y) + Tak,x)]

· Stein Variational Gradient Descent

consider the transformation TM) = X+ f(x)

at each iteration , apply X := X + f) to minimize KL(g/lp)

10 let TW = X+f)
, where feet and It be the density of Z= TH The

Then DAKL(fi/IP)(fro = - Ex[Exlogp)ki) + Yki)]

let TM) = x+ f(x)
,

TW) = x +f() + EgN)

let F(f) = kL(fTIP) = kL(q(P+ ) F(fteg) = F(f) + E (DF(f) · gizte + OCE)

F(fteg) = kL(g1lPF)

= Ix em ly de PENDA
= Exr[lqN)-hyp(a)-Cydet(DFH)]
= Ex[hygn-hyP(TM) - hydet (DT)

+ hyP(TN) + Lydet (DTM (

- log P(FH) - hydet(DFM)]
=k(P)]



p = Exy[logP(x+ fm) - logp(x+f n) + Egn)]
= - Exy[zlyph(z= x+ "gx] + O(E)

=- Ex[[yPH)lz=x+fes , [g . Kik] <] +OE)

=-E - LExe[logplsk-fkil]
, g7zed + O(e)

② = Exy[loydet(l+ DfM) - Loydet([+ Dfm + EDgm)] + o(EY

== E Exe[((I+DAM)T
, DgN7] + OCE)

=

=E Ex[(I+DfTiggiN] + OLEY

=

= -Ex[z(+fu)i] <ki) , g7zr] + O(E)

=

> -Ex[zfutig Eki) , g : ]n] + OCEY

= -Ex[I +DAN)ki)
, g : Tz] + OCE)

=

- t (Exg[(I+ DAC" *kNil]
, g7z + OCE)

F(fteg) = F(f) -t [Exe[TogPlzs(z=x+ fu kNi1]
, g)

-ELEg[(I+ Dful
-

Tkki)]
, g7 + OCE

DFIf) = - Exe[TzLy Pls(z=x+fukNil + (I+Df)
*

TNkWil]

at f=o , DFIf)lf-o = -Exe[TxhyPH)kNi) + TNkNi)]

·

Algorithm :

DfkL(f(IP)/eo = - Exg[ThypHkN, ) + Thk( · )]

x
Y

== x
*

- t - Dak(fillp) (f=
= X* + +Exg[Thyp()kN,X

*) + Thk(x
.
x

*)]

~ X
*

+ + typ*) k*** ) + Tk(****)]

Eg . Nin,I)= expIUSI"Hn)

# N(;
u

,1)=- exp)-Itu)" (n)) I+ (4)

k( ,
x.) = exp(-b((1 -x I(z)

Tk, k(
,
x.) = expl-b(m, -X. (2) .

-zb(x -x)


