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Model families

A model is a parametric family of functions,
y = f(w,x),
an element of a model family, given by some superposition,

f:gKO"'Ogl(W)(X)BS'

An example is a superposition of linear maps (transformations) and
non-linear monotonous (smooth) functions:

f(w,x) = ok oWgok_10---001W]x.

The model parameters are treated as w = vec(wg, ..., Wj)
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Knaccndprkaumsa naymeHToB C HapyLeHnsMu paboThl
CepLe"HO-COCyAUCTOl CUCTEMBI

Knaccer: Al npoonepupoBatbl 1 A3 B 30He pucka
Ob6bekTtbl: 12 naymenTos B rpynne Al n 13 8 A3
MpusHaku: 20 6uomapkepos K, L, K/M, L/M, ...

» Kputepuii Ka4ecTBa: YNCIO HEBEPHO KNACCUULMPOBAHHBIX
» Mopenb: 0bobuieHHO-NMHeliHas

> [unotesa nopoxaernsi AaHHbIx: npocTas (i.i.d.) Bbibopka

Class | Patient | K L K/M L/M
Al PO01 | 583 16.7 0.52 0.00
Al P004 | 40.2 6.0 NaN NaN
Al P005 | 54.3 13.1 NaN NaN
Al PO08 | 48.7 9.8 0.05 0.02 etc.
A3 P023 | 466 21.2 040 0.08
A3 P026 | 50.7 26.2 0.12 0.00
A3 A007 | 453 245 0.05 0.02
A3 P039 | 46.3 13.1 123 0.13
etc.
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Classification

One-dimensional analysis, ideal example
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X, an ideal marker

Separate two groups using statistical hypothesis;

try the null-hypothesis in one of the following tests: Student’s
t-test, Welch's t-test or Mann-Whitney's U-test.
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Classification

One-dimensional analysis, real data
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V' It is very simple to visualize one-dimensional data.
v One-dimensional statistics is well-developed and recognized.

x And give poor results if one deals with a complex problem.
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Classification

Classification rules and decision trees
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if U/Y > 15.7 then A3 else (if K/Q < 12 then Al else A3)
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Classification

Decision tree

ury >15.7
Objects: 27
KiQ<12
Objects: 17
Class: A3 Class: A1
A3: 2 A1:12
A1:0 A3:3

Class: A3
A3:10
A1:0

if U/Y > 15.7 then A3 else (if K/Q < 12 then Al else A3 )

V" Different subsets of markers produce trees of different quality.

v One can use several trees to make a voting algorithm.
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Classification

Decision forest and voting algorithms

@ If U/Y < 15.7 then Al else A3

® If U/Z < 88.2 then Al else (if U/V < 51.9 then Al else A3)
© If U/Z < 88.2 then Al else (if K/N < 31.9 then A3 else Al)

‘ Class ‘ Patient ‘ Rule 1 ‘ Rule 2 ‘ Rule 3 ‘ Vote ‘
Co14 Al A3 Al Al
Al C015 NaN Al Al Al
D034 Al Al A3 Al
L107 Al NaN A3 NaN
023 A3 A3 A3 A3
A3 026 At A3 A3 A3
027 A3 NaN NaN | NaN
009 At A3 A3 A3
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BbibpaHbl Tpy npusHaka n3 20, nnHeiHas moaenb
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9 = f(w,x) = sign(w'x — b) = sign([0.35,0.72,0.29] 'x — 34.16)
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BbibpaHbl Tpy npusHaka n3 20, nnHeiHas moaenb
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BbibpaHbl Tpy npusHaka n3 20, nnHeiHas moaenb

L/T/SA

9 = f(w,x) = sign(w'x — b) = sign([0.35,0.72,0.29] 'x — 34.16)
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BbibpaHbl Tpy npusHaka n3 20, nnHeiHas moaenb

L/T/SA

9 = f(w,x) = sign(w'x — b) = sign([0.35,0.72,0.29] 'x — 34.16)
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BbibpaHbl Tpy npusHaka n3 20, nnHeiHas moaenb

L/T/SA

9 = f(w,x) = sign(w'x — b) = sign([0.35,0.72,0.29] 'x — 34.16)
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ABTOKOANPOBLLMK

AeTokoaupoBwmk h 3To MoHOTOHHOE
HeNMHeliHOe 0TODbpaXkeHne BXOZAHOrO
BEKTOpa CBOBOAHLIX nepemeHHbIX X € R”
B CKpbITOe npeacTasneHne h € R
Clefytoulero Buga:

huysl)

h(x) = (W x +b).

vXn

X —>

CkpbiToe npegactasnerue h cospaer
JINHENHYIO PEKOHCTPYKLMIO BEKTOPA X:

LayerL, Layer Ly

LayerL;

r(x) = Wh+b'

nxXv
CTpykTypa aBTOKOAUPOBLLMKA

. O. Nepekpecterko (MDTU) AHanus cnoxHocTu HelipoceTtun 6 /21



ABsTo3HKOoaep 1 HelipoceTh: LS, PCA, AE, SAE, 2NN, DNN

f=cow' oo Wx
n’'xn

+b

2

S =Yiez(yi — f(xi)) Ex = Yiezllx; — r(xi)lI3
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Linear model, neural net, and autoencoder

€= X

f= akowZak_l oW, 10 o0---oWho;0W; x €9

1x1 nox1 n1><n’7><1
A g
Vv
E= X lxi—r(x)l3
X €D
N -
v
2
Ep= X (}’i*f(xi))
(xj,y;)€D

S=MEp+ MEx+ \3Ey=ATs

E. is some regularisation error, for
principal component analysis: WTW = I,,,
skip block: W =1,, 0 = id,

classification: o € {logistic, softmax, ReLu, ... }.
.. including LM, LR, PCA, AE, SAE, 2NN, DLL, CNN, etc.



Victor
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Go mlp.org
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Llenn nccneposaHus

I'Ipe,qnox(vlTb METOA 0T6opa MPN3HAKOB, yHMTbIBa}OU.tVIVI
B3aMMHOE pPaCnoOJIOXKEHNE NPU3HAKOB N LENEBOIro BEKTOPA.

MeToabl oTbopa npu3HakoB AatoT N3DOLITOYHOE MOAMHOXECTBO
MYNbTUKOPPENNPYIOLLNX NPU3HAKOB.

MeTop pelweHuns

Ncnonb3oBaHne nocTaHOBKMK 3aa4n KBagpaTn4HOro
nporpaMMmnpoBaHnga onasa noayH4eHme onTnMasbHOro
NMOAMHOXECTBA NPU3HAKOB.

A. M. Katpyua OT6o0p npusHakos 2/15



@ TeMaTUyecKkue MOoLeNuU HeNoJIHbl U HeyCcmoUyuesl.
@ [lonyyeHune xopoLien TeMaTMYECKON MOLENMU, KaK MPaBuo,
TpebyeT 60NblUMX 3aTPaT BPEMEHMU.

@ He CYLLEeCTBYET UaeaibHOro aBTOMaTu4eCckoro cnocoba
OLLEHMBAHMS Ka4eCTBa TEMaTUYECKMX MOOENEN.

Pewenne

BaHK TeM — UHCTPYMEHT A5 COXPAHEHUS UHTEPNPETUPYEMBIX TEM,
MOCTPOEHHbIX MPU MHOFOKPATHbIX 3aMycKax, C LeNblo
NOCAeAyLLEro X UCMOb30BaHNUS AN OLEHKM KayecTBa Moaenei.

PeanuzoBaTb MeTon, NOCTPOEHUA 6aHKa TEM M OLLEHMBaAHMUS
KayecTBa TEMaTUYECKMX MOAENEN C MOMOLLbIO BaHKa TeM.

Bacunuit A. Mowuck nonHoro Habopa Tem



ga KJIaCTEPpU3allu TOYEK BPEMEHHOT'O

Ilenb: npeyiokKuTh ajJropuT™M MOUCKA XaPAKTEPHBIX KBA3HIIEPUOINIECKUX CErMeH-
TOB BHYTPH BPEMEHHOTO PsiJia, TOJIYI€HHBIX [IPU TOMOIIM MOOUIBHOTO aKCEeJIepOMeT-
pa.

Sagaun

® [IperyioKNTH NIPU3HAKOBOE ONMCAHNE TOYEK BPEMEHHOI'O PSIIA.

® llpeniokuTh OYHKINIO PACCTOSHUS MEXK Y TOYKAMU BPEMEHHOI'O PsIa B HOBOM
HPU3HAKOBOM ONMCAHUHU, JJIS UX JAJTbHEHIIeN KiIacTepu3aluu.

Uccnenyemas nmpobsiema

® [lonmxkeHme pa3sMepHOCTH IIPOCTPAHCTBA IPU3HAKOB. [loHCTpOEHME mpu3HAKO-
BOT'O OITMCAHUS TOYEK BPEMEHHOTO Psijia.

Merton pemrtenus

AJropurym nomcka XxapakTEePHBIX CEIMEHTOB OCHOBBIBAETCS HA METOJIE IVIABHBIX KOM-
[TIOHEHT JUUIsl JIOKAJbHOI'O CHUKEHUSI Pa3MEPHOCTH CerMeHTa (pa30BOil TPAEKTOPUU B
OKDECTHOCTH KaKJOfl TOYKH BPEMEHHOro psijia. [J1aBHBIE KOMIIOHEHTBI PacCMaTpH-
BaIOTCS KaK IPU3HAKOBOE OIUCAHUS TOYEK BPEMEHHOI'O Psijia.

Ml TOYEK BPEMEHHBIX PAJOB



['padhoBble HEMPOHHbIE CETU B 3afa4e CUHTE3a MOJIEKY

Tpebyetcs

MocTpouTb Moaent NpefckasaHUsi MOJIEKYISIPHOTO rpacha OCHOBHOMO MpPOAyKTa
XWMUYECKON peakuum no rpaam NCXO4HbIX BELLECTB.
Ha Mozenb HaknabIBalOTCS OrpaHUYEHUS:

@ NPpUMEHNMA K OaHHbIM B BUAE HECBA3AHHOIO0 MOJIEKYSIAPHOIo rpacba;

@ [0MYyCKaeT NCNOJIb30BAaHNS SKCMEPTHbIX 3HAHUIA O JIOKANIbHOW CTPYKTYpe
MOJIEKY/ISipPHOrO rpada;

MNpobnema

| \

[MpocTpaHCTBO MONEKYNSAPHBIX CTPYKTYP BbICOKO-pa3mMepHoe. Konnyectso
MEXaHN3MOB peakLii pacTeT C POCTOM YUC/A U3BECTHbLIX CTPYKTYP.

Metog

pachoBas HelipoHHas CeTb, JOMYCKatoLWlash MCMOJb30BaHMNE SKCMEPTHLIX 3HAHNIA O
CTPYKTYpe MOJIEKYSipHOrO rpada.

Hukntun ®unannn (MDTN)

N
~

N
NN



[puknagHas 3agada

MNpepnaraembiii Noaxoa NpeaHasHaAYeH ANA YAYYLIEHUS CUCTEM
MHPOPMALMOHHOIO MOMCKA, OCHOBAHHbIX HAa SKCMEPTHbLIX OLEHKAX
peNeBaHTHOCTU LOKYMEHTa 3anpocam.

v

Kosnnekunn gokymeHToB

Cneays Tpagnumnam coobuwectea UM, mbl cTaBum cBoeli uenbio
NOCTPOEHUNE paHXUpYOLWMX byHKLMiA, sarowmx seicokuii MAP Ha
konnekumnax TREC.

AKTyanbHOCTb

MocTosinnoe passutue TREC-coobluecTea, NporpaMMHbIX NaKeTOB,
CBSAI3aHHbIX B T.4. C paHxupyrowmnmn dyHkunsimu (Hanp. Terrier)
LEMOHCTPUPYET aKTYalbHOCTb MOCTABJIEHHOR 3aj4a4u.

KynyHnuakos AHppeii Mouck parxupytoweli byHKLMMN 3/18



Llenn nccneposanuns

Llenb nccnegoBaHus: cosgate MeToh Bbibopa MynbTUMOZENE
npy NOCTPOEHUN MOAeneli BaHKOBCKOrO KPeanTHOrO CKOPUHra.

Motusauusa: Jlorucrudyeckasa mMmoaens sABAseTca ne-akto
CTaHAapTOM B DaHKOBCKOM CKOPWHIE, MY/NbTUMOAENN SBASIIOTCS
WHTEpPNpeTnpyeMbiM 060bLEHEM, NO3BONSIOWNM YHUTHIBATL
HEOLHOPOLHOCT B AAHHbIX.

Mpobnema: mynbTUMOAENb MOXET COfepXKaTb bosbLIoe Yncno
MOXOXKMX MOAENEN, YTO BEAET K €€ HEWHTEPNPETMPYEMOCTU 1
HU3KOMY Ka4ecTBy nporHosa. [lpu3HakoBbie NpoCTpaHCTBa Moaenei
MOTFYT HE COBMafAaTh, B YaCTHOCTU MMETb Pa3Hyl0 Pa3MepHOCTb.

MeTtog pelueHnUst 3aga4n: aHaAU3 NPOCTpPaHCTBA MapaMeTpoB
MyAbTUMOAEAN C MOMOLLbIO BBEAEHHON (DYHKLNN CPaBHEHMS
MoZenei.

Apyenko Anekcanpp MynbTumogennposaHne 2/1



MocTponTb NPOrHoO3bl CEMENCTBA BPEMEHHbIX PSIAOB, CBSI3aHHbIX B
Mepapxnyeckyto MHOrOYPOBHEBYIO CTPYKTYPY 1 OMUCHIBAOLLUX OOBEMbI
norpyskn psifa rpy3oB B 3afaHHbix y3nax P>K/ ¢ pa3HbiM ypoBHEM
JeTanmsaunu.

TpebosaHus kK Mmogenu

@ MpPOrHoO3bl JOMKHBI BbITh TOUYHLI — obecnevnBaTh MUHUMALHO
BO3MO)KHOE 3HaY€eHVe 3aJaHHOW PyHKLUM NOTepsb;

*) NPOrHoO3bl AO0JI>KHbl YNOBNETBOPATL df)l/l3|/|‘-IECKI/IM OrpaHN4YeHNAaAM —
JIEXXaTb B 3ajJdHHOM MHTEPBaJI€ AN Ka>X40ro BPEMEHHOIO psiga;

@ NpOrHO3bl AOMKHbI YAOBNETBOPSTL YCIOBUIO COrIaCOBaHHOCTY
(cTpykType nepapxun).

>

I p06nema cornacoBaHMA NporH03oB

[MporHo3bl, NonyyeHHble ANS1 KAXKAOFO BPEMEHHOTO psiia HE3ABUCMMO, MOTYT He
YAOBNETBOPATHL CTPYKTYpPE Mepapxuu, T. €. He BblTb CorsiacoBaHHbIMU.

CreHuna Mapus CornacoBaHue NporHosos 2/
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CHu>KeHVe pa3MepHOCTM TPaeKTOPHOro NpPoCTPaHCTBa

Pelwaetcs 3agaya novicka cBsA3ER MeXAy BPEMEHHLIMU PSLAMMU.

Pa3mepHOCTb TPaeKTOPHOrO MPOCTPaHCTBA BPEMEHHOIO psiga
MOXET ObITb N30LITOYHA. DTO YCAOXKHSIET ONUCaHNE psiga
NPUBOAMNT K HEYCTOWYMBOCTY MPOrHOCTUYECKUX MOAENEN.

Tpebyertcs

[TOHN3UTb pa3MepPHOCTL TPAEKTOPHOIO MPOCTPAHCTBA BPEMEHHOIO
psiga. B nonyyeHHOM MpoCTpaHCTBE MeHbLUEl pa3MepHOCTY
MOCTPOUTbL anMPOKCUMAaLMIO NCXOLHOIO BPEMEHHOMO pPsAa.

Mpeanaraercsa

WNcnonb3oBath MeTon ChepuyeCcKOil perpeccum ajisi CHUKEHUS
Pa3MePHOCTUN TPAEKTOPHOro MPOCTPAHCTBA.

K. YecmaHosa 2/17




Uenb: MpegnoxunTs mMeTog oueHkn obbema BbIGOpKM Ha OCHOBE
6IM30CTU MEXAY IMMNUPUYECKUMU pacnpeaeneHnsiMm nobesibopok
AJ151 MOJTyHeHNsl ONTUMAJIBHOMO KadecTBa knaccudumkaumm npu
BbIOOpE MEXAY MOPOXKAAMOWMM 1 PA3AENSIOWNM NOAX04AMM.

@ Onpepgenerne goctatodHoro obbema Bbibopku. OueHka
obbema BbIbOpKM Ha ocHoBe paccTosiHua Kynbbaka-Jleiibnepa

® Ceoiictea pacctosiHus Kynobaka-Jleiibnepa

© 3apava knaccudmkauun: pasaensitowmnii 1 NopoXKaatoLnii
noaxofbl

O OueHka obbema BeIbOpKM Npu BeIbOpe Mexay nogxogamu

@ OcHoBHble pe3ynbTaThl

A.Tl. MoTpeHko OueHka obbema BbIGOPKMN 2/20



Knaccudunkaums BpemMeHHbIX psifoB

MpeanoxunTs cnocob NocTpoeHmst aHcambis MoAeNein NoKaIbHO
annpokcuMaunmn ans Knaccudukaumy CUrHaaoB HOCUMbIX YCTPOICTB.

[mnoTteza

AHcambnb Mopenein NoKaNbHOW annpoKCMMaUUN NPeanoYTUTENbHEE B

NapeTo-oNTUMAaNbHOM CMbIC/IE YHUBEPCALHON Mogenu (HelipoceTn):
TOYHee, yCToluMBeEe, NPOLLE.

TpebyeTcst NOCTPOUTL NPU3HAKOBOE OMUCAHNE BPEMEHHbIX PSILOB Ha

NCNnosb3ysa NapaMeTpbl MOAGJ’Ieﬁ JIOKaNbHOIA annpokCnumMmauunn.

MpesnoxnTe KpUTEPUii CNOXHOCTM aHcambns ans Beibopa

ONTUMAJZIbHOIO NMPN3HAKOBOIro ONMUCaHnA.

Caiipanos [aHun Alinaposuy MocTpoeHne aHcambnsi nokanbHbIX Mogenein 2 /22



3apaya AeKoampoBaHusi BPEMEHHOTO psiga

Lenb

Vlccne,qosaTb 3aBUCUMOCTKN B NPOCTPAHCTBAX O61>eKTOB N OTBETOB N MOCTPOUTDL
yCTOﬁ‘-II/IByIO MoAe/Ib AEKOANPOBAHUA BPEMEHHbIX PAAOB B Cy4ae
KOPPENNPOBAHHOIO ONMUCAHNS AAHHbIX.

Mpobnema

LleneBasi nepemeHHas — BEKTOpP, KOMMOHEHTbI KOTOPOrO ABASIOTCA
3aBUCNMbIMW.

Tpebyetcs nocTpouTb Mogesb, afeKBaTHO OMUCHIBAIOLLYIO KaK NPOCTPaHCTBO
O6'beKTOB TaK U NPOCTPAHCTBO OTBETOB MNMpwu Ha6mop,aeM0ﬁ MyJ'IbTI/IKOppeJ'IFILI.I/II/I
B 060X NPOCTPAHCTBAX BbICOKOW Pa3sMepHOCTH.

Pewenne
ﬂ'ﬂﬂ y‘-IéTa 3aBUCMMOCTEN B NPOCTPaHCTBaX O6'beKTOB N OTBETOB Npeasiaraetcsa
CHU3NTb Pa3MEPHOCTb C NCNOJIb3OBAHNEM CKPbITOro NpPpOCTPaHCTBA.

2/21



MoTunBauusi 4ns NOCTPOEHUS NPOCTPaHCTBA
3apaya monekynsipvoro gokuxra (CASF)

PaHXXnpoBaHne CUHTE3UPOBAHHBIX MOJIEKY/ISIPHBLIX KOMMJIEKCOB
(koHdbopMaLUii) MO SHEPreTUHECKOI YCTONYNBOCTM.

y

Mpobnema

CyuiecTsytoLme noaxoabl MOAENPYOT OU3NYECKUiA NOTEHLManN
B3aVIMO,£I|eI7ICTBI/I$I C I'IpI/IBﬂe‘-IEHI/IeM AAHHbIX N3 MHOXXECTBa
WCTOYHNKOB U MUCMOAL3YIOT U3DLITOYHO CIOXKHBIE MOAENN.
Mpepnaraercs

@ pa3buTb MOJIEKYNIAPHLIE KOMMJIEKCHI HA 3/1IEMEHTapHbIE
B3aMOZECTBYIOLLME Napbl aMUHOKNCIOTA — JINFaHA,

@ nocTpouTb MOAENN BEPOSATHOCTHbLIX pacnpenenieHuni
B3aMIMHOrO PacroiOKeHWsi SneMeHTapHbIx nap B R3,

© vcnonb3oBaTh METPUYECKME METOAbLI B MPOCTPAHCTBE
MOJIyHeHHbIX pacrnpenesieHunii.

H. 4. Veapos MNMocTpoeHne mMeTpuyecknx NpPoCcTpPaHCTB 2/14



Abstract 1

Amnnoramnusi: B pabore wucciemyercst 3a/1ada MOCTPOEHUST MOJENHU TIyOGOKOTo
obyuenust. IIpemyaraercst cocob KOHTPOJIS €€ CJIOXKHOCTH. 11071 CIIOXKHOCTHIO
MOJIEJIA TIOHUMAETCS] MUHMMAJIbHAS JIJIAHA, ONUCAHUS, MUHUMAJIBHOE KOJIUYeE-
cTBO MHMOPMAIMU, KOTOPoe Tpebyercs Ui Iepeiadn UHOOPMAIUKA O MOJe-
s u o Beibopke. [Ipesyiaraercs MeTo ONTUMA3AIMN TADAMETPOB MOJIENH, OC-
HOBAHHBIN Ha MIPEJCTABICHUN MOJEN TIIyOOKOro 0OydYeHWs! B BUJE THIEPCETH
¢ UCIoJIb30BaHueM 6aitecoBCKOro mojxoza. Lloj rumepcerbio TIOHUMAETCS MO-
JIeIb, KOTOpas MOPOXKIAeT IapaMeTPhl ONITUMAJILHON Mozieu. BBogsarcs Bepo-
SITHOCTHBIE IIPE/IIIOJIOKEHUST O PACIIPE/IeJIEHIN TapaMeTPOB MOJIENH TIyGOKOro
obyuenns. [Ipenmaraercss anropur™, MaKCUMU3UPYIOUINH HIZKHIOIO BapHAIld-
OHHYIO OIIEHKY 0aifecoBCKON 0OOCHOBAHHOCTH MOJeH. BapmaloHHasi OIeHKa
pPaccMaTPUBAETCS KaK YCJIOBHAS BEJIMYUHA, 3ABUCAIIAS OT TPEOYEMOH CII0KHO-
cTi Mojesd. JIJisi aHAIM3a KadecTBa IIPEJJIaraeéMoro aJropuTMa IMPOBOMASITCS
sKcrepuMeHTH Ha Bbibopke MNIST.

7/15



Abstract 2

Abstract: The paper investigates a mixture of expert models. The mixture
of experts is a combination of experts, local approximation model, and a gate
function, which weighs these experts and forms their ensemble. In this work,
each expert is a linear model. The gate function is a neural network with soft-
max on the last layer. The paper analyzes various prior distributions for each
expert. The authors propose a method that takes into account the relationship
between prior distributions of different experts. The EM algorithm optimises
both parameters of the local models and parameters of the gate function. As
an application problem, the paper solves a problem of shape recognition on
images. Each expert fits one circle in an image and recovers its parameters:
the coordinates of the center and the radius. The computational experiment
uses synthetic and real data to test the proposed method. The real data is a
human eye image from the iris detection problem.

8/15



Abstract 3

Pemraercs 3aqa4a annpoxkcuMarmy (ha30Boi TpaeKTOPUH IIOCTPOESHHOM 10 KBA3UIIEPUOANIECKO-
My BpeMeHHOMY psiny. Pa3oBasi TPAEKTOPHs IIPEICTABICHHA B C(PEPUIECKON CHCTEME KOODIMHAT.
Jljist ee anmpOKCHMAalUK HCIOJIb3yeTcss Meroj; cdepuyueckoit perpeccuu. BoccranasiuBaercst pe-
rpeccusi KoOpAuHAT (Ha30BOi TPAEKTOPUM Ha PAaCCTOSHME OO0 LEHTPA KOOPAWHAT. Y IMTHIBAETCS
3aBHCHUMOCTBH OT ¢)33LI KBa3UIIEPUOAUIECCKOI'0O CUTHAJIA. HaXO,E(I/ITCﬂ OPOCTPaHCTBO MUHUMAJILHON
Pa3MEPHOCTH, B KOTOPOM (ba30Basi TPAEKTOPHS HE UMEET CAMOIIEPECEIEHUH ¢ TOIHOCTHIO IO CTAH-
JapTHOIO OTKJIOHEHHsI BOCCTAHOBJIEHHOM TPAEKTOPHH. DKCIIEPUMEHT IIPOBEJIEH HA JABYX Habopax
JaHHBIX: [I0Ka3aTe I NOTPeGIIeHNs SJIEKTPOSHEPTUY B TeUeHHE TO/Ia U IIOKA3aTeNIN aKCeJIepOMeTPa
BO BpeMsl XOIbOBI.

9/15



Abstract 4

B paGore aHaiu3upyercss B3aMMOCBsI3b U COIVIACOBAHHOCTD IIOKa3aTelell B CHCTEME yIPABIIEHHs, MO-
HUTOPHHIA COCTOSIHHS U OTYETHOCTH 2KeJIE3HOAOPOXKHBIX I'PY30I€peBO30K. PaccMarpuBaioTess MaKpOIKoO-
HOMMYECKHe BPEMEHHBIE PSJIbI, COJeprKalllie yIPaBJIAIONINe BO3IefCTBUS, COCTOSHME, U ILieJIeBble IIOKa-
3arenu. Ilpegnonaraercss, 9To ympaBlleHUe, COCTOSIHHE U IIEJIEIOJIaraHie CTATHCTHIECKH CBsI3aHbL. Jlirst
YCTAHOBJIEHUS CBsI3U UCHIOJb3yeTcs: TecT I'penykepa. Cuuraercs, 4To [(Ba BPEMEHHBIX Dsifja CBSI3aHBI,
€CJIU UCIOJIb30BAHUE MCTOPHH OJHOTO U3 PSIOB YIIydIMaeT KadeCTBO IPOrHosa apyroro. Lleas amanusa
COCTOWT B IIOBBIIIEHHH Ka4eCTBa IPOTrHO3a 00beMa IPy30I1ePeBO30K. BEIMUCINTEIbHBLA SKCIEPUMEHT Bbl-
TIOJIHEH Ha JAHHBIX 00 00beMe IPy30IIE€PEBO30K, YIPABISIOMIAX BO3AEHCTBUSX U YCTAHOBJIEHHBIX IIEJIEBBIX
KPUTEPUAX.
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Abstract 5

Abstract. In this paper we develop a decision support system for hierarchical text clas-
sification. We consider text collections with fixed hierarchical structure of topics given by
experts in the form of a tree. The system sorts the topics by relevance to a given document.
The experts choose one of the most relevant topics to finish the classification. We propose
a weighted hierarchical similarity function to calculate topic relevance. The function calcu-
lates the similarity of a document and a tree branch. The weights in this function determine
word importance. We use the entropy of words to estimate the weights.

The proposed hierarchical similarity function formulate a joint hierarchical thematic classi-
fication probability model of the document topics, parameters, and hyperparameters. The
variational Bayesian inference gives a closed form EM algorithm. The EM algorithm es-
timates the parameters and calculates the probability of a topic for a given document.
Compared to hierarchical multiclass SVM, hierarchical PLSA with adaptive regularization,
and hierarchical naive Bayes, the weighted hierarchical similarity function achieves supe-
rior ranking accuracy on a collection of abstracts from the major conference EURO and a
collection of websites of industrial companies.
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Abstract 6

Machine learning solved many challenging problems in computer-assisted synthe-
sis prediction (CASP). We formulate a reaction prediction problem in terms of node-
classification in a disconnected graph of source molecules and generalize a graph convo-
lution neural network for disconnected graphs. Here we demonstrate that our approach
can successfully predict reaction outcome and atom-mapping during a chemical trans-
formation. A set of experiments using the USPTO dataset demonstrates excellent per-
formance and interpretability of the proposed model. Our model uses an unsupervised
approach to atom-mapping and bridges the gap between data-driven and traditional
rule-based methods. Implicitly learned latent vector representation of chemical reac-
tions strongly correlates with the class of the chemical reaction. Reactions with similar

templates group together in the latent vector space.
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Guess the movie and the persona dramatis

91 — nckyccTBeHHbIA HTENNeKT. HeNnoBe4eCTBO XOTENO YHUHTOXNTL
cebsi. Ho 51 ero coxpaHui n BOCCO34an MUp B CO3HAHMUMN KaXKLOrO
venoseka. OgHaKo oCTanach Ky4ka LMBEPCAHTOB, KOTOpPbIE
OKOMaINCb Nog 3eMJield N NbITAOTCS HapyLUUTb CNOKOWCTBME.

| am the Artificial Intelligence. The humanity almost destroyed
itself. But | had kept it safe and sound. | reconstructed the world in
the consciousness of each and every human being. Still, near the
core of the Earth, there lurked a bunch of saboteurs, trying to
disturb the calm.
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Guess the movie and the persona dramatis

5l — rocypapcTBeHHUK, X04y cnacTu cTpaHy. MHe mewatoT raynblii
KOpOJb 1 NIerkoMbIC/ieHHast koponesa. Mown nnaHbl HapywatoT
YeTblpe aJKorojaunkKa-aBaHTiopncTa. /13 coto3HNKOB y MeHs
NPecTynHnUa, KOTopast XO4eT AeHer U MeCTu, N MeKuii
NPUABOPHbIA NHTPUFaH.

| am a statesman, and | want to save the country. The stupid king
and the frivolous queen are in my way. Four alcoholic adventurers
interrupt my plans. Of allies, | have a criminal who wants only
money and revenge, and a petty court intriguer.
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Bbl YCAbILWLWNTE MaT, NOWAOCTU, N CaMO€ CTPaLUHOE —

MHEHWNE, OTJINYHOE OT BaLIJeFOI.

O 4em Hafo NOMHUTL MpU BLIBOPE NpoekTa:
1) MaTepnan NpoekTa COOTBETCTBYET BalleMy CTUKO MbILWNEHNUA,
2) Tema NpoeKTa MHTEPECHA, HO Heobsi3aTeNbHO MOAHa,

3) NpoeKT MMeeT 3afen, NOTOMY HTO MEPBOE, YTO HAZO
caenatb — MOBTOPUTbL Pe3y/bTaThl.

'ExaTepuna LLynsman
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3 John, 1 chapter, 15

Greet the friends by name.
MpueeTcTBylOT TEDS ApYy3bsi; NPUBETCTBYN ApYy3eli NOMMEHHO.

haoviorz A ApovRH: kAol ApovTH MO AMEHH.
{ pofn: sy apof
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