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[lepcOHaIbHAA NeHTa

« KaHamaoaToreHepauuns
* PaHxunposaHune
* [lepepaHxupoBaHune




ApPXUTEKTypa

KaHanaaTtoreHepauua (~5M OOKyMeHTOB)

peKkomMmeHaauuni

100mc
. N
250Mmc
N Y,

p
PaHxnpoBaHue (~2K JOKYMEHTOB)
N
a N
[TepepaHXnpoBaHue + 6/1eHANHT
S0mc
(250 nOKyMEHTOB)
- /

OTBeT
15 NOKYMEHTOB



KaHaunnatoreHepauus

5-10 M
[10KYMEHTOB

4 | )
Popularity
1500
- /
4 )
Pers HNSW
2500
- /
4 N
CTR tops
500
o %
4 N
Random
500
o %

PunbTpauUns

-25-50%

MOBTOPHbIE NMOKa3bl
ayenu
NSFW

CmMelunBaHume
~2000




KaHaunanatoreHepauus: cMmelunBaHue

>  He HyXHO oby4aTb
>  TpebyeT pyyHOU HACTPOUKN \\ / /
> He onTumMasibHO Mo KayecTBy

4 CatBoost

Weighted Round Robin |
Popularity CTR Random HNSW

Personal Mixigen ) ’
> Baruyem, reHepaTop BbloMpaem dopMy 10 / \
>  byCTuUT KauyecTBO

>  HyXHo obyvaTtb

[ User features j [Context featuresj




PaHunpoBaHue: classic ML

In-memory DB
latency ~2u4

[Tpodonnb

03epa

latency <I1c Doc A Doc B
AN e l

Emb Emb

RecLike
[A: 1.0, B: 0.5]

Emb

A B C

AVG

user2post.RecLike_Sum_2h__ImageBodyV13_EncImage__ EPF_COS__AG_AVG

x1000+ donuen x2000 KaHanaaTOB



PaH)xnposaHue: DL

TpaHcopmep Haa UCTopuen NENCTBUN

v




PaH)XuposaHue: DL

Offline model

[nnHa nctopum 256

Two tower ¢ Nno3gHUM CBSI3bIBaAHUEM

[Tyn: 500M+ npeTtpenHa + 4O006yYeHne
[loobyyaem 1 nepecHnTbiBaem pas B CYTKU

VoV VWV

daHHble
>  TeKCTOBbIW, KAPTUHOYHbLIW, MO3ULIMOHHBLIN K eventType ambeaanHI

[MnaHbI
> bonblue TMNoB cobbITUN
> Rotary position embeddings (1 apyrne sugbl pos-encoding)

" \

Transformer

User -

" \

Pooling + MLP +
DenseNet

User -




PaH)XnpoBaHue: nyn, taprerbl

TapreTbl [ view J like [ view J like

>  BuWHapHbIN TapreT

> Mo3ntmebl — like, share, comment, ... @ @ @ @
> Implicit in-batch HeraTnBbl — view

Nyn
> Hepensa gaHHbIX
> 5H5M+
> Y6upaem 13 nysa HakpyTUMKOB : CatBoost
w; el
HT0 He sakrno Groupgéroups iEC%";mp witi log Z wj eﬂaj
> PacTtutb Ny/s1 N0 BpEMEHMU j€Group
> Bce cemnsibl OT Cynep-akTUBHbIX H03€P0B >, ZiEGroup w;t;

GroupeGroups



PaH)XXupoBaHue: nocc

Jlocc
>  QuerySoftmax
> Beca Ha BaXHOCTb COObITUN

>  AQanTmBHLIE NONPAaBKN K CKOPY
>  KombuHauua ¢ apyron gsm/logloss doopmynion

UTO He 3aXrno
> Logloss (npouropeiBaer)
> Pair-logit (HeMHOro npourpbiBaeT + A0Jibllie YUYnTb)
>  YetiRank (naputeT, HO Heya06HO MNo/1b30BaTbLCA)

o) (D) (ven ) (i
®© © © ©

: CatBoost
ePai
w;e
Z Z ’wz'tz' log _
GroupeGroups i€ Group Z ’wj'eﬂaj
jeGroup

Z ZiEGroup w;l;

GroupeGroups



[lepepaHXnpoBaHue: ObININ «OU3HeCc-NpaBuIa»

ByCcTUHI HOBbIX hopmaToB
Buaeo

PeMUKCbI

XXXXX =)

[Mleccummnsaumna HexenaresibHOro KOHTeHTa

BneHguHr coopmaTtoB N TEMaATUK
NogmelunBaHne Ha OUKCMPOBAHHbIX MO3ULMAX

Py4yHaa nogcTpovika npn ao6aBneHnm HOBbIX
popmaTtos



[lepepaHXnpoBaHue: ctas 6/1eHANHT

bneHaUHr image
PaHXupyroLimm ckop
[TonpaBka Ha npeAnoyTeHne KOHTeHTa/TeMmaTukin
BYCTUHI HOBOIO TUMa KOHTEHTa

/ [ text ]
Alpha * ranking_score + Betali] * D_KiI[i] image
D kl — KL-divergence kK pacnpeneneHunsam N Image
MeHblUe Koaa text ) Image
MeHblle 6aros

T

Dt (p(@)lla(@)) = 3 p(a) 1 22

[TepcoHasibHbIM NOAGOP KO3(PPULIMEHTOB
RL?
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[Mpo6eMbl

* [ opayne KapTUHKK
e XO0J104Hble NMoJsib30oBaTenmu




[ opAYnNe KapTUHKU

>
>

>
>

>

3aTparuBaeT 3HaUUTEIbHbIU Cpe3 ayauTopuin
Monoxxe 18-1u
Crtapuie 50-tu

PunbTpaunsa Nno KOMMNbLOTEPHOMY 3PEHUI0
HenpeanbHbin recall
MHoro Henorn4Hbix false positive

Moaepauus
HeBO3MOXXHO NMPONYCTUTbL BECb NOTOK




[ opAYMe KAPTUHKWN: KaK peLliann

MpeanckasaHne HeratTuBHOIo ougodeka
>  [lobeanno ABHYH OOHaXKEHKY
>  3HauynTesIbHO NECCUMU3NPOBAIO KKPUHXK»
> [lepcoHasIbHO MPOoMnycKaeT YyBCTBUTE/IbHbIN KOHTEHT

Ctporasa counbTpauus
>  BblkngbiBaem C/INLLKOM MOX0Xee Ha CKpbIToe

NnaH

> YdecTb Ha ypoBHe (PopMy/ibl
(ewlé MmeHbLUe caBuratb baseline paHxupoBaHus)



Xo/104Hble No/ib3oBaTesin

TonbKo 25% ocTaBnAOT Nanku

Cpes nodoutenen cneunnueckoro KOHTeHTa
> XoiogHble NoJsib30BaTe/ N, KOTOPbIE NOPTAT /IEHTY

YyeTt gnmTenibHOCTU NpocMoTpa
>  CunbHO 6ycTUT NSFW 1N «KpUHX>»

Myonnkaunn — He Bceraa XopoLwwmnn curHan
> [lapgaloT MEeTpPUKK ecnm aoctaBaTb TakMX KaHOMAATOB




Xo/104Hble No/ib3oBaTesin

OTaenbHasa Mmoaenb paHXXUpoBaHus
> He ncnonb3syem pmum ona ropavmx
>  BblknabiBaem cneumndonyecknimm KOHTEHT U3 TapreTta

HeABHbIN OHOOPAUHT
>  MakcumasibHoe pa3Hoobpa3smne Ha cTapTe

NnaHbl

>  BblKnabiBaTb HeXenaTesibHbI KOHTEHT U3 TapreTta
(MeHbLLUe AaHHbIX, HO OHM 60J1ee YNCTbIe)
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ATOrn: MeTpmukmn no oopaTtHOMy 3KCNepuMeHTy

CNoOXHOCTb U3MEepPEeHNa MeTPUK
>  OTHOCUTENBLHO Yero nsmepaTb?

KOHTpONb
> JleHTa oTCcopTUpOBaHHasA no nankam 3a fieHb

TecT
>  Tekywunn oedoonTt pekoMmeHTauunmn

MeTpuku 3a 6 mecsiLeB
Ceccun +5%
[HN noceweHna +3%

TanmmcneHT +16%
Ny6nkaunn +9% egpaghuk dosietl mauMmcheHma

VoWV NV



SIHpeKC

Cnacuoo

AdaHunn JleweB

PykoBoanTenb rpynrbl pa3padoTKu
pekoMeHaaTe IbHbIX CEPBUCOB

@meleodr

bpuzada MexaHUKo8 cmpoum camo/1ém Ha 1emy



