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CoBpeMEeHHble MeETO b
MCKYCCTBEHHOTO
MHTENNEeKTA

iBaH BanepbeBuy Ocenepgel

0.d.-M.H., npodeccop PAH, N'eHepanbHbIN ONPEKTOP
NHcTtutyTa AIRI, npodeccop Ckontexa



[ToyemMy Mbl TOBOPUM
NPO NCKYCCTBEHHbIN
MHTENNeKT?



«HekoToOpble Noan HasbiBalOT
9TO UCKYCCTBEHHbIM
NWHTEeNNEeKTOM, Ha cCaMOM fene,
9TO TEXHONOrna ynyJvlwmnT Hac.

BmecTto NI, Mbl yBEennuynm
Hall MHTeNIeKT».

[>XNHHN PoMeTTH,
reHepanbHbln gupekTop IBM

doTorpadus: Incrussia




Kak obyyatoT NI

OcHoOBa MalWMHHOIro obyyeHnsa —
obyueHune c yuntenem (supervised
learning).

EcTb 60/bLLON pa3MeyYeHHbI gaTtaceT
npuMepoB

[J— MHOX>€eCTBO 0O0BbEKTOB
X(U)— MHOXeCTBO NpuU3HaKkoB
Y— MHOXEeCTBO KJ1acCoB

Hy>HO no npuaHakam onpenenmTb
Knacc
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HelpoHHble ceTn 2006: Asirra

2006 ropn: 60% To4yHOCTMU!

(ar P




HenpoHHble ceTn: puHan

2014 ropa: 99% ToyHoOCTU!

Dogs vs. Cats

Dashboard Private Leaderboard - Dogs vs. Cats

This competition has completed. This leaderboard reflects the final standings.

# Arank Team Name *inthe money

Pierre Sermanet *
2 14 orchid *

Owen
4 Paul Covington
13 Maxim Milakov
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[ nybokoe obyyeHune

CTpOI/IM KOHLUEeNMumM BbICOKOIo ypoBHA NyTeEM
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Knaccuyeckume nogxoabl

Knaccuyeckue noaxonbl
MCMO/b3YHOT NPU3HAaKW,
N3rOTOBJIEHHbIE «BPYYHYHO»

Ka)pasa yBa)atollas cebsa

Hay4Has rpynna

cnonb3oBanu «CBOU»

MeToabl N3BJ1Ie4YEHNA
NMPN3HAKOB
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Knaccuyeckume noxoabl

OKazanocb, YTO MOXHO
3aMEHUTb Ha rnybokue
HenpoceTeBble MOAENN

B Hayane aTo 6bIn
CBEPTOYHbIE CETU

[MToToM nossunucb ResNet

[ToTOM MoABUNUCH
TpaHCchopMepbI
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ImageNet

Google, Princeton
Co3aanu 6onbLuon
nartacet

10 MNTH KaPTUHOK,
1000 knaccos

[lpnMepbl cneBa
(Kazanocb 6bil,
KOMY 3TO HY>XHO?)
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Oby4yeHune C yuntenem

-~ NoaBnNUCb OrpoMHbIe
paTtaceTbl (ImageNet)

-~ [loaBunocb oTkpbiToe MO

- [logaBunoch Xxeneso
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KpaTKun ntor

MCKyCCTBeHHbIM MHTenneKT HayLIM.rICH Classification Classification Object Detection scg‘;ti':f:m"

Locul ration

«BUOETb» U pellaTb 3a4auu | ;Q %,
pacnosHaBaHus: ‘“i "*, i ‘
v - ‘—!: - ¢

Y4TO HApPMCOBaAHO Ha KapTUHKax?
[ pe?
OrpomMHoOe Konm4yecTBO NPUMEHEHNN
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KoMMblOTEepHOE 3peHne

B MockBe Obl/10 NocTaBfieHo bonee
12 MUNNMOHOB NpeaBapUTenbHbIX
amarHo3oB ¢ nomowbro MU (Ton-3)

ToYHOCTb 87%

OKoOH4YaTenbHOoe pelleHne
npuHMUMaeT Bpau!




PaboTa Cc TeKCTOM

Cnepyrouinin 6onbLUON
PbIBOK — MOC/1e TOro, Kak
N Hayumnnca «BngeTb»

OH Hay4YUJ1ICA UNTATb.

[loaBUNUCH A3bIKOBbIE
MO EeNu:

GPT (Generative Pretrained
Transformer)

a) Input sentence Word Embeddings Model

Output

- - - Large Language
The fish lived in the E E E E Model (LLM)

The fish lived in the

sea 22%
blue 17%
river 16%

ocean 14%
when 0.01%
under 0.01%
bicycle 0.001%

Choose next token: “blue”

» (memsmene )£ f 11 F (i

The fish lived in the blue

sea 32%
river 17%
ocean 16%
lake 14%

when 0.01%
under 0.01%
bicycle 0.001%

Choose next token: “sea”

Output

Probabilities

(Add & Norm ]
e Multi-Head

Attention

Positional Positional
Encoding Encoding

Input Output
— Embedding Embedding
Encoder
Inputs Outputs
\ (shifted right) J

Figure 1: The Transformer - model architecture.

¥~ Decoder
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Bonblue gaHHbIX — 6onblle MOAENN — nyJylle KayecTBo

KonnyecTtBo napamMeTpoB
MoOenn 4OCTUrno
MUNNMapPLaoB U COTEH
MUNNapLoB

OHUM obyyaroTCH
Ha TPWJIMOHaX CloB

Bbiin He O4YeHb YMHbIMUA

12 decoders

117M

S12 tokoen sire

ders

=
¥
-

asd

1.5B

GPT-2

1024 salcen spe

96 decoders

1758 parameters

204K token soe
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[TpopbiB ChatGPT

30 Hosabpsa 2022 ropaa
Bbiwen ChatGPT

KayecTBO OTHOCUTESNIbHO

opyrux mogenen —
nopasnTenbHoe

B uem npunynHa?

FreeLaw USPTO

Composition of the Pile by Category

= Academic ® Internet = Prose * Dialogue * Misc

PubMed Central

Phll

NIH

Pile-CC

OpenWebText2

StackExchange

Bibliotik

PG-19

Github
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[TpopbiB ChatGPT: npnynHa B gaHHbIX

OKasanocb, YTO ecnn
no6aBuTb gnanorn («4atbi»)
B OLLeHKY Ka4yecTBa paboTbl
MofeNn, TO OHa CTaHeT
ropasno ymHee!

[ToaBmnnacb HOBas
npo¢deccus: MN-TpeHepsbl
(yuynm N mopenu

Ha B3aMMOOENCTBUN

C ntogbmMn)

HaiiTu NnepBOUCTOUHUK

n caenartb
HOPMa/ibHbIN
PaKTYEKUHr

MNoseputb Nnepsoi
)Ke cTaTbe B ryrne
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HoOBbIV TpeHA: MYy/IbTUMOL4ANbHOCTb

OfgHa Mopenb, KoTopas
«BUOAWUT», CNbIWNT, 3HaeT
npeaMeTHble obnacTu,

PasbupaeTcsa B XMuUu,
bunonornm, MeguunHe

ECTb «KOPOTKUN NYTb»
K TakKuM Moaenam

GPT-4V, LLava, OmniFusion

. Some of the cats are laying close to

out across the couch. =
B 2

/reset %

THE MEMORY IS ERASED

What do you see in the image? .

. .
(KonuyecTso ambeaanHIros Ha Bxoae: )

278)

TEET .2 S NS
(Konunyecteo ambepanHros Ha Bxoae:

What is it?
< 278)

The image features a view of a city 3 3 y
skyline, with a large skyscraper | K
dominating the skyline. There are several n‘ 'ffa thefmf)meten « A \m 5
. smaller skyscrapers scattered throughout ¥\ ¢ -
B the city, creating a vibrant urban 3 N What does the thermometer show?
P landscape. S
Several cats are sleeping on a couch. - - -

. Where is this place? ;515 .~

.~ The dish in the image is a large piece of

| meat, specifically a steak.
C By T3¢ e
. The thermometer shows a reading of
|| 98.6 degrees Fahrenheit.

o
& 4 é Konuyectso 3M69‘1[JMHI’OB Ha Bxope:
each other, while others are spread i (

r M6 . I 303
| (KonuyecTso aM6eAAMHIOB Ha BXoAe: > . . - i
= ‘ 331) = Convert it to degrees Celsius & (

How many cats are there? < |

o

W

|
. To cook a steak properly, it is essential to 4

follow a few steps. First, preheat the oven
| to a high temperature, such as 450°F or

B 2200~ Canand annnan tha

v

98.6 degrees Fahrenheit is equal to

This place is located in China, specifically 37.0 degrees Celsius

There are five cats in the photo. in the city of Guangzhou.
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ApanTtaunsa text-to-SQL Mopenm K pyccKomy si3biKy

PAUQ — 9TO HOBbI f@aTaceT KaK Ha PyCCKOM =™ TgaK U aHINIMIACKOM fi3blke =

970 ynyyweHmne 3HameHnToro 6eHumapka SPIDER
bonee HageXXHaa oleHKa COOTBETCTBUA MCNONTHEHUS
B 8 pa3 MeHblUe NyCcTbIX BbIXO4,0B

B 4 pa3a MeHblLUe HyNeBOro Bbixoga no arperatam
PAUQ oueHnBaeT MoAenu B pexxmnme cross-database

[TONHOCTBLIO nogaep>XxmBaeT MaLUUHHbIW nepesoj n aHHOTauun
4yeJIOBEeKOM

[ob6aBneHbl cnabo npeacTaBeHHble TUMbl 3aNpPOoCoB

[lo6aBneHbl GpYHKLUMOHabHbIE TECTbLI ANA cneynanbHbIX
KaTeropuin 3anpocos

Mbl npoBesin aKCNnepnMeHT C AByMA MOodeNnaMmn —
grammar-based N sequence to sequence C oboraljeHnem
BXOOHbIX OaHHbIX

19 @) NIRI



Y4TO Mbl MOXXEM Y3HaTb N3 9KCNEPUMEHTOB?

C Toukm 3peHna NpPporHo3npoBaHnNa KOMIMOHEHTOB U Mofenen CnoXxHo npeanckasatTb KOMMOHEHTDI

JOIN n GROUPBY

Pyccknm a3bIK 60MbLUe BCEro CTpagaeT OT OWMBOK CBA3bIBAHUA CXeM — ropasao 6osblie, YEM aHM MUNCKNNA

Ecnu Mbl MalMHHO nepeBeaéem text-to-SQL gaTtaceT, Mbl, CKopee BCero, U3MeHUM 3Ha4YeHus
Ha HecyLlecTByloWMe 3Ha4YeHUA 6asbl JaHHbIX

Train Data  Infer Data BRIDGE RAT-SQL
Spider Spider 0.60/0.60 0.66/0.63
MT RU PAUQ 049/0.40 0.46/0.37
MT + HT RU PAUQ 0.52/049 0.52/0.5
PAUQ PAUQ 0.52/0.48 0.51/0.49

RU + ENG Spider
RU + ENG PAUQ

0.68 /0.65
0.55/0.50

0.66 /0.65
0.57/0.53

Table 1: Exact match (left) and execution accuracy

(right) results.

AHINUNCKNE SHKOLEPHbIE MOAENN paboTaroT nyyLle,

YyeM pycckue

[aTaceTbl, NepeBeeHHble MaLLUMHHO, BbloaoT

Bbonee HM3KYK TOYHOCTb

Oby4eHmne cpasy Ha nape A3bIKoB A4AET MPUPOCT

MT + HT PAUQ RU + ENG

easy 0.60/0.61 0.65/0.57 0.65/0.65
medium 0.70/0.59 0.71/0.66 0.70/0.66
hard  0.77/0.73 0.77/0.73 0.81/0.80
extra 0.83/0.78 0.79/0.78 0.82/0.82

Table 2: Component errors intersection for BRIDGE

(left) and RAT-SQL (right).

YeM cnoXxHee 3anpoc —
Tem 60o/bLUe TUMOB OWNHBOK
BCTpeYaeTca y Moaenen



Shifted PAUQ %: Distribution shift in text-to-SQL

Oleg Somov!, Elena Tutubalina'?

I AIRI, ?Kazan Federal University, >’HSE University

Correspondence: somov @airi.net

Abstract

Semantic parsing plays a pivotal role in advanc-
ing the accessibility of human-computer inter-
action on a large scale. Spider, a widely recog-
nized dataset for text-to-SQL, contains a wide
range of natural language (NL) questions in En-
glish and corresponding SQL queries. Original
splits of Spider and its adapted to Russian lan-
guage and improved version, PAUQ, assume
independence and identical distribution of train-
ing and testing data (i.i.d split). In this work,
we propose a target length split and multilin-
gual i.i.d split to measure compositionality and
cross-language generalization. We present ex-
perimental results of popular text-to-SQL mod-
els on original, multilingual, and target length
splits. We also construct a context-free gram-
mar for the evaluation of compositionality in
text-to-SQL in an out-of-distribution setting.

Compounds

SELECT

T2.name, (SHF(T )

T2.capacity ATTRIBUTE_1,
FROM ATTRIBUTE_2 Request

concert AS T1 FROM

JOIN stadium AS T2 ATABLE_1 £

ON T1.stadium_id = T2.stadium_id JOIN TABLE_2 Join
WHERE ON_ATTRIBUTE_3 - ATTRIBUTE_3

T1.year > 2014 © WHERE Condition
GROUP BY ATTRIBUTE_4 >- NUMERIC_VALUE_1

T2.stadium_id L Group
P ATTRIBUTE_3

count(*) DESC ORDER BY Order

count CATTRIBUTE_S) DESC

LIMIT LIMIT A

L | NUMERIC_VALUE_2 |

Figure 1: SQL is transformed into an SQL template via
masking technique for subsequent compositional evalua-
tion. Token compositions, referred to as compounds, are
extracted via context-free grammar and then compared
against the predicted query.

inadequate for assessing the model’s generalization
abilities. Ribeiro et al. (2020) highlighted that it is
important to access performance on functional test



BnnaHne Ha aKOHOMUKY

IT-KOoMNaHuu MepuumnHa
90% saKoHOMMYeckKon Mmoaenn — 15 MnnnMoHoB AMarHo3oB. MHoOro
ncnonb3osaHne A NHBECTULWA B papMy, NOKa CIIOXHO.

JleyeHme: noka CI0XHO

baHKoBcCKasA coepa PeanbHoe Npon3BoACTBO
800 mnppa pybnen 3apaboTan ECTb NnpuMepbl yCneLwHbIX
Cbep 3a rog c nomoubto N NPUMEHEHUIN, HO NOKa naeT
TAXeNo (NPUYNHbI — B
eCTeCTBEHHOM,

HE MCKYCCTBEHHOM NHTENNeKTe).



BnnsaHne Ha pbIHOK TpyAaa

Hy>Hble npodeccuun

90% saKoHOMMYeckKon Mmoaenn —
ncrnonb3osaHune N

HoBble npogdeccuun

NN-TpeHepbl, NPOMT-
nH>xxeHepbl, N-gmnsanHepeobl.

CTtapble npodpeccumn

Mepexopn OT «KenaTtenbHo 3HaTb»
K «06A3aTeNbHO YMETb MONb30BaTbCAY:
KonupanTepbl, MApKeTONOr, Bpayu.

Mosa rmnoTesa

KonnyecTtBo paboynx MecT
cTaHeT bonbLle



N onsa nrogeun

«fl YacTo roBOpKO CBOUM CTYAEHTAM, UTOObI
NX He BBOAWNO B 3abNyXXOeHNe Ha3BaHUE
«UCKYCCTBEHHbIU MHTENNEKT» — B HEM HEeT
HU4Yero nckyccteeHHoro. M cosgaH noabmum,
npepgHasHayeH gnsd nosegeHusa nrogen u,

B KOHEYHOM cuyeTe, A9 BO34eNCTBUA

Ha >)XU3Hb lloAen n YyenoBeyeckoe obL,ecTBo»

ben-denn Jn,

co3gaTtenb ImageNet
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YTO HYXXHO genaTb

JTrogu busHec
YunTb, ocBamBaTb. Bce OOMXKHbI MakcumanbHO pa3BuBaTbh
yMeTb nosib3oBaTtbca ChatGPT KoMneTeHUMn n napTHepcTBa ¢ W.
/Gigachat/Kandinsky/Midjourney Cno>kHo npuagymaTb 06nacThb,
N npoboBaTb NCNOMb30BaTh B roe HeT noTeHywnana.
Pa3HbIX 3agavax.
Cenyac, Hanpumep, OH XOpoLlo YyeHble

NULEeT Kyco4dku koda. K KoHLy roga
bynoeT HECKOIbK MYbTUMOAAlIbHbIX
«4yaT-b60TOB» AN19 Bpayen, cneguTe
3a HoBoCcTAMM!

B cTpaHe co3gaHo 6 ueHTpos I,
MHOIMe NbITakOTCA MOHATb, KakK

n noyemy NI paboTtaeT, 1 Kak
caenatb ero nyyuwe. OrpomMHoe
KONIMYECTBO HepeLLUEHHbIX MpobnemMm.
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Hayka n 1A

«MHXXeHepbl co3aatoT TO, Yero
HeT; y4yeHble nccneayroT To,
4YTO Y>XK€e eCcTb»

AnbbepT AUHWTENH
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