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PekyppeHTHble ceTun. O630p.

[Tpodpbeccop, KOHEYHO, SIonyx, HO annapaTypa Npu HEM.

ApTtyp KagypuH

[lpenopasaTesnb
@
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[1naH Ha cerogHa

. Yuuteno BuaHee!
Ob630p

[Ipodeccop NpoTnB Yuntens

BN

Gumbel-softmax trick

1 ApTtyp KagypwH, npenogaBaTerb
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Teacher Forcing

¥y [Tpn 06y4YeHNN PEKYPPEHTHON CETU
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BXOO o4HepenHOoro wara ABJi4eTCH

BbIXOOOM MpPeablayLLero wara.
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non-teacher forcing

1 ApTtyp KagypwH, npenogaBaTerb §K%

A\




OTUS

Teacher Forcing
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non-teacher forcing

1 ApTtyp KagypwH, npenogaBaTerb

[Tpn 06y4yeHNN PEKYPPEHTHOWN CETU
BXO[ O4YepeaHoro wwara aBnsieTcs
BbIXOOOM NpeablayLlero wara.
OOHako ecnun CceTb owmMbnack yxxe
B NEpPBOM CUMBOJ1E, Aasblue

ownbka byaeT ToNbKO pacTw.
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Teacher Forcing
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non-teacher forcing teacher forcing

1 ApTtyp KagypwH, npenogaBaTerb

[ToaTOoMy npu o0byyeHUN
reHepaTMBHbBIX PEKYPPEHTHbIX
MOJENIEN YaCcTO UCMOJIb3YIOT
TexHuKy Teacher Forcing. Ecnu mbl
3HaeM Kakou Oo/mkKHa ObITb
nocriegoBaTesfibHOCTb Ha BbIXOAE,
TO Ha O4YepPenHOM Liare dbygem
nogasaTtb «MpaBUSibHbIN» CUMBOJT

BMECTO CreHeprpoOBaHHOrO.
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NHQpepeHC

l— m =~ good
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[ <GO>

Embedding )

T I T I

how are you ?

[Tpn obyyeHnn mopgenn ncnosib3dyetcs nogxon Teacher Forcing, ogHako BO

BPEMS UCMOJIb30BaHNA Mbl FTEHEPUPYEM OTBETHYIO NOC/1e00BaTEIbHOCTb
nogaBas Ha BXO4, O4epenHoro wara To YTo Ha caMoMm gene 6bi1o

CreHepunpoBaHO CETbIO Ha npeabigyLem ware (Free Running).

1 ApTtyp KagypwH, npenogaBaTerb §K%
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------ —O RNN

Kak He TpygHo goragaTtbed, VRAE — 310 Seq2Seq ¢ penapamMeTpusaunen n
KL-anBepreHunen Ha nateHTHOM cnioe. Vinn npocto VAE ¢ pekyppeHTHbIMU
2HKoaepoMm 1 [lekogepom. AHanorndHbIM o6pazomM MOXKHO NONYUUTb

COCTS3aTeSIbHbIV aBTOKOANPOBLLUVK M YCITOBHbIE BEPCUN 3TUX MOAESIEN.

1 ApTtyp KagypwH, npenogaBaTerb §K%
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[1naH Ha cerogHa

1. Yuutenio BngHee!
2. 0O0630p

3. [llpodeccop npoTmne Yuntens

2 ApTtyp KagypwH, npenogaBaTerb
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SeqGAN

G Next MC D

action  search

& True data' ! ‘

P , ; | : Reward
; : . State

Real World ! Train o . Reward

: — D
; . | Reward

G Generate | | :
; . : T Reward
E E = |

Policy Gradient

Tak Kak Mbl HE MOXXEM NPONyCTUTb rpagmneHT HanpsamMyr CKBO3b

OVCKPETHYIO NocnenoBaTenlbHOCTb, Mbl ncnonb3yem RL!

2 ApTtyp KagypwH, npenogaBaTerb
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SeqGAN

G Next MC D

action search

A5 True data : | '

9 ? : ! Reward
: : . State

Real World s ) | S

: — D:
: : : R

G Generate: : | eward
E : T Reward
E E : |

Policy Gradient

[lns oyepenHoro wara reHepaumm Mbl oLeHnBaeM «3hHEKTUBHOCTb»

Ka>Xgoro N3 BO3MOXXHbIX «OENCTBUN» N UCMNOJIb3YEM €€ KaK OLUNOKY.

2 ApTtyp KagypwH, npenogaBaTerb
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SeqGAN

Peanunsauyun: https://qgithub.com/topics/seggan

ABTOpckKas peannldauus: https://github.com/LantaocYu/SeqGAN

2 ApTtyp KagypwH, npenogaBaTerb



https://github.com/topics/seqgan
https://github.com/LantaoYu/SeqGAN
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Objectlve Reinforced GANSs

Reinforcement
Learning

synthetic

Penalize
data repetitions Objectives

Pa3 y>k Mbl cunTaemM olnbKYy Kak MaT.oxumagaHue Harpagbl no free run’awm,
TO noyemy 6bl He f,06aBUTb B HEE OOMONHUTENbHbIX HE

anddepeHUMpPYyEMbIX cnaraemMbix?

2 ApTtyp KagypwH, npenogaBaTerb §K%
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Objectlve Reinforced GANSs

Reinforcement
Learning

| synthetic

Penalize
data repetitions Objectives

B kayectBe Objectives MOryT BbICTyNnaTb OLEHKN OT CTOPOHHEro codTa
NN accecopoB, BaIMAHOCTb UM pa3Hoobpas3ne 0O6bEKTOB B

creHepunpoBaHHOM baTye n T.[.

2 ApTtyp KagypwH, npenogaBaTerb §K%
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[1naH Ha cerogHa

1. Yuutenio BngHee!

2. Ob3op

3. lNpodeccop npotns Yuntens

3 ApTtyp KagypwH, npenogaBaTerb
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Professor Forcin

Vi ¥ OpgHa n3 npobriem Teacher Forcing
3aK/oyaeTcs B TOM, YTO COCTOAHUS

fiYeek Bo Bpems free running MoryT

hr h hH—l

hl
e ..~ M-  Npn uncnonb3oBaHnn teacher

‘ CU/IbHO OT/INYaTbCH OT COCTOSAHUN

forcing. T.e. BO BpeMsa reHepauunn

1 1
i i HOBbIX MPUMEPOB Mbl paboTaem B
e —> — nes—p — —

apyron obnacTtn NnpocTpaHCcTBa.

¥, ¥, Kak 310 ncnpasutb?

non-teacher forcing teacher forcing

3 ApTtyp KagypwH, npenogaBaTerb §K%
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Professor Forcing

Teacher
Forcing
b4 4 4
AN LS s
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Running

3 ApTtyp KagypwH, npenogaBaTerb
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Gumbel-trick

Gumbel distribution
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https://slideplayer.com/slide/6411959/
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ApTtyp KaoypuvH, npenogasaTesib

Pacnpegenenne N'ymbena ncnonblyeTtcs
ANA OLEHKMN BEPOATHOCTU TOr0, YTO

MaKCMMasibHas CTaTUCTUKA U3 BbIOOPKMU
AOCTUrHET onpeaesIeHHOro MakCMMyMa

3TO NO/IE3HO NMPU NPOrHO3MPOBAHUM
«3KCTPEMasIbHbIX>» COBObITMMU




OTUS

Gumbel-trick

Reparameterization trick

Kak Mbl MOCTyNnaem, ecsim B HEMPOCETHU Y3/bl UJIU CNOU - CAYyHAUHbIE?

3  Aptyp KagypuH, npenogasartens
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Gumbel-trick

Reparameterization trick

Kak Mbl MOCTyNnaem, ecsim B HEMPOCETHU Y3/bl UJIU CNOU - CAYyHAUHbIE?
> Mbl HE MOKEM BbIYMCIATb FPAAMEHT Ha 3TMX Y31ax

> [103TOMY BbIYMUCNAEM FPagMEHT ANAa [, 2 pacnpenesieHna B 3TOM y3ne (Mam
Apyrve napameTpbl)

3  Aptyp KagypuH, npenogasartens
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Gumbel-trick

Reparameterization trick

Original form

|
|
|
|
~ q(Z|d.X) :
|
|
|
|
|

- Deterministic node

. - Random node

3 ApTtyp KagypwH, npenogaBaTerb

Reparameterised form

[Kingma, 2013]

[Bengio, 2013]

[Kingma and Welling 2014]
[Rezende et al 2014
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Gumbel-trick

Reparameterization trick

HenpepbiBHOE pacnpegeneHue: v
[AMCKpeTHoe pacnpeaeneHue. 27?7

3  Aptyp KagypuH, npenogasartens
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Gumbel-trick

Reparameterization trick

HenpepbiBHOE pacnpegeneHue: v
[AMCKpeTHoe pacnpeaeneHue. 27?7

[ToyeMy Henb3a ucnonb3oBaTtb reparametrization trick ¢ AUCKpeTHbLIM
pacnpegeneHmnem?

3  Aptyp KagypuH, npenogasartens
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Gumbel-trick

Reparameterization trick

HenpepbiBHOE pacnpegeneHue: v
[AMCKpeTHoe pacnpeaeneHue. 27?7

[ToyeMy Henb3a ucnonb3oBaTtb reparametrization trick ¢ AUCKpeTHbLIM
pacnpegeneHmnem?

Henb3a nonyuntb (HempusuasibHy0) AnddepeHUnMpyemyo PyHKLMIO, KOTopas
oTObparkaeT HernpepbIBHOE MHOXECTBO B AMCKpeTHoe! CheaoBaTtesibHO, Mbl HE
CMOXEM CUYMTaTb rpagueHT anda reparametrization trick’a

3  Aptyp KagypuH, npenogasartens
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Gumbel-trick

3amMeuaTtesibHoe CBOMCTBO pacnpeaeneHmsa N'ymbens

> BxoZ: AMCKpeTHoe pacnpejesieHne a; C 3a4aHHbIMU BEPOATHOCTAMM K/1aCCOB i
(aKTUBaAUMM KaKOro-To C0A)

CreHepupyeMm CeMnibl U3 pacnpeaeneHma Tak:

Z = one-hot (arg max; [gi + l0g (ai) ])

Ecau cnoXumTb 3Ha4YeHUA, B3ATble U3 CTaHAAPTHOro pacnpeaeneHus N'ymoens, u
NIOrnTbl (3HAaYeHUA y31a, NPOrHo3MpyLLnMe BEepOATHOCTb i-ro KJlacca), a 3aTemM

BEPHYTb MHAEKC MAaKCMMAZIbHOrO 3HAYEHMA, Mbl NMOJYYMM 3HAYEHME,
pacrnpe/le/IEHHOE KaK Hallle OpMrMHaIbHOE

3  Aptyp KagypvH, npenogasaTesb V%%
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Gumbel-trick

CxeMa TploKa

3 ApTtyp KagypwH, npenogaBaTerb

(e)

dlogPy(Y)
a0
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Gumbel-trick

3amMeuaTtesibHoe CBOMCTBO pacnpeaeneHmsa N'ymbens

z = one-hot (arg maxi [gi + log (ai) ])

3  Aptyp KagypuH, npenogasartens
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Gumbel-trick

3amMeuaTtesibHoe CBOMCTBO pacnpeaeneHmsa N'ymbens

z = one-hot (arg maxi [gi + log (ai) ])

> arg-max HegudpptpHUMpyem

PeweHusa?

3  Aptyp KagypuH, npenogasartens
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Gumbel-trick

3amMeuaTtesibHoe CBOMCTBO pacnpeaeneHmsa N'ymbens

z = one-hot (arg maxi [gi + log (ai) ])

> arg-max HeaudpdepeHumpyem
PeweHua?

Mcnonb3oBaTtb softmax Ans Toro, 4Tob6bl NPUOUKEHHO MOAENMPOBATb arg-max +
one-hot.

[MoapobHocTH B KoAe!

3  Aptyp KagypuH, npenogasartens
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Cnacunbo
3a BHUMaHue!l




