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KoHuenuumn, KoTopbix NpUaepKMBaeMCH

KoHuenuus ¢uye BeKktopa-ambeamHra ) [emoKpaTtmsauus
BOKPYF CYyLLHOCTH n transfer learning

Supervised 4 JKOHOMMKA U KNUEHTbI
n unsupervised learning B NepByto o4yepesab

BeHuypHaa moaenb
B 9KCNepuMeHTax
N0 MalMHHOMY 0By4YEeHUIO



KomaHaa n noaxoAbl K ynpaBaeHUIo

= OKR
= Agile / SAFe n KomaHpga
= Scrum u KaHbaH

* NMoapsAYMKM YacTb KOMaHAbI




3a0a4u

MopagenupoBaHue cnpoca

MopaenupoBaHme pucka
AnHamunyeckoe LeHoobpa3oBaHue

Anti-fraud Pacno3HaBaHWe AOKYMEHTOB
= AHanu3 rpados, moaenun Ha rpadax, rpadosble b1 = [Monucel

= BekTOpHble bfl, aArOPUTMbI CXOXKeCTU TeKCTa = [IOKyMeHTbI

ABTOMATU3aLUMA KONN-LLEHTPA AHanns n3obpaxeHnn

= YaT-60T = P0oTO C NpegocmMoTpa aBTo

= AHa/NM3 OT3bIBOB (TEKCT, ayamno) = [leTeKkuma NoBpeKaeHUN

[e0-aHaNUTUKA
ImbenamMHIM NoKaumm



MoaennpoBaHue pucka (aBTo)

Kacko OCAIO

" BUHOBHUK = NATN Tunbl yperynnposaHua
= [loTepneBwUmn = Totanb

= CTeKkno = VroH

YacToTa TaecTb

(Poisson regression) (Gamma regression)

nnnnn



MopaenupoBaHue cnpoca

Moaenu cnpoca

= [TponoHrauua (pactoprkeHue)
= HoBbI 6U3Hec (KoHBepcuA)

= JlocpoYHOE pPacTop}KeHUe

= CMmeHa NokpbITMA / NpoayKTa

" [IpOrHO3 BEPOATHOCTH
(logistic regression)

3aBMCMMOCTb KOHBEPCUN OT LI,eHOBOI‘/JI
npuneaeKaTe/ibHOCTU KOMNaHUNN

B Exposure, %
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GLM

Generalized Linear Model

Y; 13 aKkcnoHeHUManbHOro pacnpeneneHus:

HabntopeHuna

(Yi9i:0a(9i)) .

Y; ~p(il6;, ) = c(y;, ) exp

E(Y)):

Mart. oxxngaHuve U

g_l(Wle + WZXZ + et Wan);

rae g- GyHKUMA CBA3MK.

M:




Likelihood

/
NapameTpbl W = {w;, W,, -**, W, } ONnpeaenaoTca Makcummsalumen npasgonogobus:
[(w) =logp(D|w) = Z logp(y;lx;, 0;, @),
w = argmax l(w).
\

F 3000

Relativity

-
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- 2000 3

F 1000




GLM -> GBM

[PagneHTHbIN ByCTUHT

= [lo3BoniaeTr nydue ydyectb HGJ'IMHEI:IHOCTM, YTO BJZINAET
Ha TOYHOCTb npe,u,cr<a3aH|/||Z.

= Obneryaet paboTy ¢ 601bWIMM KONNYECTBOM
NPU3HAKOB.

= JlaeT BbIMIPbil B CKOPOCTHU
NOCTPOEHUA MOAENEN.

= XyXe uHTepnpetnpyemoctb SHAP,
Partial Dependence

Total.miles.driven
Annual.pct.driven
Credit.score
Pct.drive.thr
Pct.drive.rush am
Insured.age
Brake.O6bmiles
Brake.09miles
Years.noclaims

Pct.drive.tue

SHAP value

High

Feature value

Low

source


https://arxiv.org/abs/2307.07771

GBM -> HenpoHHble ceTu

= HelipOHHble ceTU MOryT Kak 3ameHATb GLM / GBM, Tak
N CNYKUTb ANA YCUNEHNA STUX MOAENEN.

= 3aMeHa PUCKOBbIX MOAE/IEN BO3MOKHA
C NOMOLbIO «TabANYHbIX» HEMPOCETEMN.

= YcuneHue GLM / GBM BO3MOKHO
C MOMOLLbIO reHepauum NPU3HaKoB HEMpPOCETAMM.

GLM / GBM

Features

Neural Networks




TabsnyHble gaHHbIE

" Mogundukaumum MLP

= TabnunuHbie TpaHcPopmepsbl: TabTransformer, FT-Transformer, ...

[CLS]

[CLS] |-

Feature
Tokenizer

=

> Transformer =

FT-Transformer

N

Predict =



https://arxiv.org/abs/2106.11959

BeKTOpHble npeacrtaBneHunA

/

-

" HelpoceTn npeaocTaBnAtoT yaobHble cpeacTBa paboThbl
CO CTPYKTYPMUPOBAHHbIMU AAHHbIMW,

= TeKcTbl, KAPTUHKWN, ayAMO0, NOCNEeA0BaTE/IbHOCTYU, rpadbl NpeacTaBAAKTCA
B BMAe oby4aeMbiX BEKTOPHbIX NpeacTtaBaeHni (ambeaanHros).

ﬁ Supervised Learning |:>
N Unsupervised Learning |:>

Data —> Backbone

Predict

Embeddings

J

Downstream Task




NcTopua KnneHTa

/

" YyecTb B/INSAHME CTPAXOBOM UCTOPUN KAUEHTA

" Event-sequence 3a/a4a

. Kam,u,uﬁ NONNC UMEET CBOU XaPaKTEPUCTUKN U UCTOPUIO y6bITI-(OB

-
N ) ) )
KaneHT KACKO OCATO, MMYLLI,eCTBO OCATO

—

Bpemsa



cTopuna KnmneHTa

= 118 NONYy4YEeHUA BEKTOPHOrO NpeacTaBaeHuns

nocnenoBaTenbHOCTM cobbITUIM ucnonblyem Transformer

Encoder.

= Supervised learning:
[CLS] ToKkeH + log-likelihood

= Self-supervised learning:

* CoLES (Contrastive Learning for Event
Sequences with Self-Supervision)

* OcHOBaHHble Ha noaxoaax n3 LLM.

Output
Probabilities
t
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https://arxiv.org/abs/1706.03762
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BekTOpHbIe NpeacTaBAeHMUA NOJIUTOHOB

" JHKoaep: cBepToyHaa HenpoceTb (CNN)
» KaHanbl N306paxKeHus: C/ION KapTbl

= Contrastive learning

Negative Negative
— [EwEwy YT T e
GRS T g
Anchor Anchor ‘ w gr.? o b \g e : P o
:g. e p yan o /.
Positive | .'-,‘ i gb,'.i a 8 gr g
Positive ” ¢ P i P -', 7

source


https://sentiance.com/loc2vec-learning-location-embeddings-w-triplet-loss-networks

Anti-Fraud

Mpadbl: yObITKM + KOTUPOBKMU

BepLKWHbI: NePCOHbI, aBTO + NPU3HAKK

Pebpa: cBsi3M COOTBETCTBYHOLLEro TUMa

Semi-Supervised / Unsupervised moaenu

[padosble B/1
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Ob6paboTKa OT3bIBOB KANUEHTOB

/
= Knaccudpukaums / Tunusauma / cymmapusaLumsa oT3biBoB, 0bpalleHunid.
" YN0BNETBOPEHHOCTb K/IMEHTA, FOTOBHOCTb PEKOMEHA0BATb KOMMAHMUIO,
yao6CcTBO KAMEHTA.
= TekctoBble 0T3bIBbl [l Transformer-based moaenu
-
BERT
Input [CLS] ] my dog is ‘ cute ] [SEP] he ( likes M play ] ##ing W [SEP]
Token
Embeddings E[CLS] Emv Edng Eis Ecute E[SEP] Ehe Elike5 Eplay E##ing E[5EI-'=]
+ + + + + + + + + + +
Segment
Embeddings EA EA EA EA EA EA EB EB EB EB EB
+ + + + + + + + + + +
Position
Embeddings ED E1 Ez E3 E4 ES EG E? ES EQ Em



https://arxiv.org/abs/1810.04805

ObpaboTKa 3BYKa

= Moaenu pacno3HaBaHuA 3ByKa (ASR)
NO3BO/IAOT NEePEBECTM Peyb B TEKCT

= BuaHbin npeactasutenb: Whisper

[

Encoder Block

Encoder Block
L]
Encoder Block

Encoder Block
@ Sinusoidal
Positional Encoding
/ 2x ConviD + GELU \

Log-mel spectrogram

Cross attention

Next-token prediction

EN

Uil 00 The quick brown

Decoder Block

Decoder Block

Decoder Block

Decoder Block

Positional Encoding

SOT

EN || SCRee [} 00 i The

.........

f
Learned GTB ‘_%

quick

Tokens in multitask training format

Whisper


https://arxiv.org/abs/2212.04356

OCR

= Pacno3HaBaHWe OKYMEHTOB

" [TacnopTa, NOAUCHI, ...

3002-Kyoto Choca Mochi
o o14.000 x2
1001-Choca Bun
% 2,000 «xi

6001-Plastic Bag Saall
0 xi

Total Ites: 4

Total,

}

]

B
"bbox"{[0.21,0.22],...,[0.45,0.23]],

{"words": [

"bbox":[[0.11,0.21],...,[0.19,0.22]],

"text": "3002-Kyoto"

"text": "Choco"

b

}

"bbox":[[0.46,0.22]....,[0.52,0.23]],

"text": "Mochi"

"bbox":[[0.66,0.31],...,[0.72,0.32]],

"text": "50.000"

» Structured Information

{

}

"items": [
{
"name": "3002-Kyoto Choco Mochi",
"count": 2,
"pricelnfo": {
"unitPrice": 14000,
"price": 28000
}
j
]

"total": [ {
"menuqty_cnt": 4,
"total_price": 50000

}

]




OCR

P
= Donut
= Phi-3-Vision
.
Donut

Input Image and Prompt

3002-Kyoto Choco Mochi

14.000 %2 28.000
1001-Choca Bun e

22.000 x1
&001-Plastic Bag Small

1] w1

Donut &

transformer
encoder

| <classification>

<vga><question>what is the price
of choco mochi?</question><answer>

transformer
decoder

<parsing>

CICCICCd

Output Sequence

<class>receipt</class>
</classification>

14,000</answer></vga>

Converted JSON

{ "class":"receipt" } ]

{ "question": "what is the price of choco mochi?",

"answer": "14,000" }

~

J

<item><name>3002-Kyoto Choco
Mochi</name>- - - </parsing>

N
{ "items": [{"name": "3002-Kyoto Choco Mochi",

"count": 2,
"unitprice": 14000, ...}], ... }



https://arxiv.org/abs/2111.15664

Pacno3HaBaHMe noBpexXaeHumn

= [leTekuus noBpexkaeHunmn no ¢oTo.

=" MOHO MCnoab30BaTb
KaK HernocpeacTBeHHO AeTeKuuio / oueHKy
noBpeXKAEeHUN,
TaK U OLUEHMBATb BAMNAHME
Ha PUCK NPU NPUHATUN
Ha CTpPaxoBaHMe.




MeTpunkun

300.2

npmnbbinun B roa,



3anpocbl 1 byayulee

MynbTmoganbHble mogenu KopnopaTtmsHbie naatdopmbl 4aT 60TOB Ha
B nepumeTpe KOMMnaHunu 6a3ze LLM n RAG

Cuctema ncxoasuiero nepcoHanbHOro B3anmMmoaencTBmnaA Ha
6a3e ncropum
C npumeHeHuem LLM

HoBblie noaxoabl 60pbbbI
C MOLLeHHMYyecTBOM Ha base UU

KopnopaTusHbie cuctembl paboTbi ¢

KopnopaTtneHaa cucrema
Pa3/IMYHbIMU BHELWHUMMN MOAENAMN

Ab TecTupoBaHumA

Cuctembl KOHTPONA
32 MOAENAMM PA3HbIX BUAOB



lna napTtHeposB

-

[NpeanoxeHmna no NA

= AyTcTad - 4OCTMHKEHMA B CTPaxoBaHuM n N, 3anpoc Ha
OT NapTHepoB cobmpaem LUeHTPa/IM30BaHHO:

pe3tome cBOOOAHbIX COTPYAHMKOB A5 MPUBAEYEHUA C OMNbITOM
W B cTpaxoBaHUM

al@rgs.ru

= AYTCOPC — NPMMEpPbI MPOEKTOB B CTPAXOBaAHUM
B ob6nactu NN, yem noapAaavYnK ropamTcs

®* HTerpatopbl U CTapTanbl - NPOAYKTbI
no NN c noaTeepXaeHHbIM 3 PeKToOM
N ycnewHbIM KEMCOM BHeAPEHUS,
NoAxXoAALMM Noa CTPaxoBaHUe

L



mailto:ai@rgs.ru
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