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Mpo uTtO KypC?

* Kypc cTpoutcs Ha ocHoBe nekumm Ramon van Handel (ccbinka
Ha KOHCNEKT NeKUuMn Ha canTe)

 CTOXxacTtun4deckue npoLecchl
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Mpo uTtO KypC?

* NcuncneHme Nto
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Mpo uTtO KypC?

» CtoxacTundeckune gnddepeHumarnbHble ypaBHEHUS

dXt — b(t, Xt) dt -+ O'(t, Xt) th, XO — I



Mpo uTtO KypC?

* Flpl/lmeHeva B (bnHaAHCOBOW MaTemMaTunke

McDonald’s Corporation (MCD) Stock Prices 1970-2007
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« Kak nporHo3mnpoBaTb NOBEAEHNE PECYPCOB?
« Kak oueHnBaTb CTOMMOCTb (DMHAHCOBbIX MHCTPYMEHTOB?

 Kak ontnmansHo hopmmposaTb NOPTHOANO PUHAHCOBbLIX MHCTPYMEHTOB?



Mpo uTtO KypC?

* CTOXacTU4eCcKM KOHTPOJIb, ONTMasibHasi OCTaHOBKA




Mpo 4yTO KypC?
e [ eHepaTuBHbIE MOOENN HA OCHOBE CTOXaCTUYECKMX NMPOLUECCOB

Forward SDE (data — noise)
dx = f(x,t)dt + g(t)dw

score functlon

[f [xt) (t)& log p; (xi] dt + g(t)dw

Reverse SDE (noise — data)

« Kak reHepupoBaTb AaHHble N3 NPOU3BOJIbHbIX pacnpeneneHnin?

 Kak paboTtatioT anddy3noHHble Mogenn?



Jlornctuka Kypca

» Kypc cobpaH ¢ Hyns, N03TOMY, BO3MOXHO, OyAeT coep>XaTb NOrpeLlHOCTY

* Llenb Kypca: pacckasaTb BaM YTO-TO MOJIE3HOE N N3YUYUTb YTO-TO UHTEPECHOE
camomy

* Kypc byget BkntoyaTtb B cebs nekumm n npaktndeckme 3aHaTtms (popmat TBD)
e 3HaunTeNbHLIN O6BEM MaTeEMaTUKIN: BbIBOObI N AOKa3aTebCTBa
e KOHTpO/b:
* BO3MOXXHbIE NMPOMEXYTOUYHbIE KOHTPOJIbHbIE
* BO3MOXXHble OOMallHNe 3a0aHuns
* YCTHbIN 3K3aMeH
* Bce maTepuanbl kypca 6yayT BblIJTIOXXEHbI HA canTe
* https://www.mbolonkin.info/teaching/stoch-2025

* Bca KoMMyHMKaumsa 6yoeT B TenerpamMm-yaTte



Kak npaBu/ibHO BbINOJIHATb
Hay4yHyo pabdboTy u nucaTb
MarucTepckKkyro gucceprauuio



Kak BblOpaTb 3agauy?

* [lpepgnaraet Hay4HbI PYKOBOOAUTENb:
e Hay4Hble NHTEepPECHI
e [ paHThI
* [lpeonaraetT camMm CTYOEHT:
* I3BecTHaa 3agavya —> yNnyylwleHHoe peLleHne
 HoBasa 3agayva nnn HoBbIV B3rnsig Ha N3BECTHYIO 3adady

 Hy>XHO cneauTtb 3a nnteparypoun!



Tunbl Hay4YHbIX 3apau

KoHKpeTHasa npukiagHas/Teopetnyeckas
3agava

O6LWK1IN MeTopq, peLleHns KiaccoB 3aaav

* MO>XHO N1 C NOMOLLLIO onpeaeneHHoro
KJjlacca aBTOMAaToOB BbIMNOJIHUTb
onpepneneHHyro 3agady?

* [lo onpeneneHHoMy Habopy KINHUYECKINX
NPU3HaKOB NpegckasaTtb KIIMHUYECKN-
Ba>KHbIV napameTp (Hanpumep, amarHo3s)

e Kak HaTpeHnpoBaTb HENPOCETb OIS
reHepaumm y3bekckon My3sblkin?

KakoBbl 00Lme cBoMCcTBa onpeneneHHbIX
KJlaccoB aBTOMaToB?

Kak yny4ywuTb NnpegckasaTesibHble
CBOMCTBA MOAENEN O Crly4aeB
HEeOQOCTaTOYHbIX AaHHbIX?

Kak ad(pekTBHO 00y4aTb HENPOCETU
0N MPON3BOJIbHbIX XXAHPOB MY3bIKIN?




Marncrepckas aucceprauuvs vs. KYpCOBOU NMPOEKT

e KypcoBoOW NPOEKT:
* I3BecTHaa 3agava
* //1I3BeCTHbIE pelleHnd

* Llenb: nokasaTtb, YTO CTYOEHT YMEET MPUMEHATb N3YYEHHbIE
MEeTObl K KOHKPETHbIM 3aa4yam

 Maruncrtepckas guccepTrauuvs:
» CyLiecTBeHHO HOBad 3agava u/nnm
* CyLlecTBEHHO HOBOE peLleHnEe
* Llenb: nokazaTb, YTO CTYAEHT CNOCOBEH NPMAOYMbIBaATb

HOBbIE peLEHNA, NMOKa3blBATb X KOPPEKTHOCTb, NMPOBOONTb
HeO6XO,EI,VIMbIe Hay4Hbl€ N3bICKaHWUAA



Kak pewaTtb 3agady?

 Ecnn 3apgayva He HOBas, NOCMOTPETL Kak ee peLwatoT apyrue

* BbISICHUTE OrpaHn4YeHns Yy>Knx peLleHnmn
 Cnabbin pe3ynbTaT, eCcTb Kyaa ynydwaTb
* He yunTbiBaeT Kakyr-TO Ba>XKHYIO MHPopmMaLunto
e CNULWKOM CNOXHO, CNNLIKOM A0/1Ir0, MHOIMO PECYPCOB
e [logxoOuT TONbKO OJ1 YaCTHOro cry4as

 Ecnu 3apayva HoBas, TO MOCMOTPETL Kak peLlaroT aHanorn4yHble
nnn 6nmn3kmne 3agayuu

e BbISICHUTBb NOYEMY aHaNTIOMMYHbIE PELLEHNSA HE NOAONAYT K Balleun
3apgade
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Figure 1—Total area under the curve is the
sum of individual areas of triangles a, c, e, and g

and rectangles b, d, f, and h.

n
Area = E Xi-1(yi-1+y)
i=1

N | =

(Tai's formula)

When the curve passes the origin: x, =
Vo =0, Xy =x, -0

When the curve intercepts Y-axis at yy:
Xo=x,-0

When the curve neither passes the origin
nor intercepts at y-axis: Xo = yo = 0

[MTpymep “HOBU3HDbI”

formulas to a standard (true value),
which is obtained by plotting the curve
on graph paper and counting the num-
ber of small units under the curve. The
sum of these units represents the actual
total area under the curve. Results are
presented in Table 1. From Table 1, it is
evident that total area I can not be ob-
tained from Alder’s formula. Total area II
has underestimated the total area under a
metabolic curve by a large margin. Total
area III corresponds well (— 6.1%) with
the actual area estimated from the plot
(total area V). However, this formula
only permits a single t value, which means
the time interval has to be the same.

CONCLUSIONS

Verification of Tai’'s mathematical
model

From Table 1, it is clear that Tai's for-
mula (total area IV) has the most accu-

rate estimation of the total area under a
curve. Total area IV agrees extremely
well with actual total area obtained from
the graph (+ 0.1%). Because no statisti-
cally significant differences were found
between areas from these two methods,
the validity of Tai's model can thus be
established.

This formula also permits accu-
rate determination of total area under the
curve when the curve intercepts with
Y-axis, as well as when the curve passes
the origin. Furthermore, in this formula,
values on X-axis do not have to be the
same as the t in Wolever et al.’s formula. It
allows flexibility in experimental condi-
tions, which means, in the case of glucose-
response curve, samples can be taken with
differing time intervals and the total area
under the curve can still be determined
with precision. Thus, if different authors
estimate the total area under a curve from

Table 1—Summary of results: (% area: % of total area V)

Example using Tai's model: Total area 1 11 111 v \Y

Blood glucose determined at six time Test

periods: (6) Glucose N.A.* 480 (3.3%)  13517(94.3%) 14400 (100.4%) 14337

time (min) 0 30 60 90 120 Tpr(sM)  NA* 336 (3.2%) 0588 (92.6%) 10326 (99.8%) 10349
——————————————————————— TEF LM)  NA* 452 3.2%) 13367 (94.7%) 14163 (100.3) 14115
Glucose (mg/dl) 95 147 124 111 101  RMR (1) N.A.* 1157 (3.9%) N.A.t 30040 (100.0%) 30047

X =x-x m30-0=30: RMR (O) N.A* 1636 (4.6%) N.A.T 35733 (100.0%) 35725
o= X1~ %o ' Ave (3.6%) (93.9%) (100.1%)

X,

60-30 = 30; X, = X5 = 30



TeopeTnyeckas pabota

 Ob6blyHO camMo-o4eBMaHAsA 3agada (oveBraHA HOBU3HA,
npakTnyeckasa n TeopetTnyeckasi 3Ha4yMoCTb)

* PGSyﬂbTaTbIZ AOKa3aHHblE TEOPEMbI, JIEMMbI, YTBEPXKXOEHUSA

* Tak>xe MOryT ObITb NOME3HbI AMMUPUYECKNE NOOTBEPXKOEHNS:
CUMYNAUMN C MOCneayoLWnM aHann30om



[MpuknagHas paboTa

 HoBM3Ha 4alle BCEro He BbITEKAET U3 3aaa4n (3a pegKnumin
NCKJTHOYEHNAMMN)

* PesynbTaTbl: NpensioXXeHHble MeTOAb! peLleHns 3aaaym
 Heobxognmo ybeantTenbHO nokasaTtb, YTO
* [lpepno>keHHble MeToabl paboTatoT NpaBUIbHO

* [lpennoXxeHHble MeToObl paboTaroT Nydlle, YeM apyrme




I'Ipvmnap,l-la;l pa60Ta

BaykHO nokasaTb, YTO Balle peLueHvle B CaAMOM ,u,ene

. JNydlle Yero-To Apyroro (B naeane — cambiX JTyULLNX
YY>KNX METOO0B, HO Ha Xy[A0MN KOHEL, MOXXHO CPaBHUTb C

6onee NPOCTbIMY CTaHAAPTHLIMK MeTo,u,aMVl)

Ta >e 3agaya, 4y>xme Metogbl, TOT XXe OaTtaceT

[Toxo>kasi 3agada, aganTupoBaHHbIE Yy>XKe METOObI, TOT Xe
pnataceT

CBou meTofbl, gpyrne garaceTtbl (kenaTtesnbHO C UMEKLLMMUCS
bencnamnHamm)

CBou bencnanHbl, TOT XXe gaTtaceT



[MpuknagHas paboTa

[Mpumep: 3agada geTekunm mkn B cooblleHnax Twitter

[aTtaceT: ns ctatbun “Deception detection in Twitter”

Ta >ke 3agaya, TOT XKe gaTacer,
yy>Kne MetToabl

[loxo>xaqa 3agada, noxoxxume
METOObl, TOT XXe nataceT

CBou MeTobl, ApYyrue gartaceTbl

ToT >XXe gataceT, cBOuU
bencnanHol




Kak TectupoBaTb?

* [OTOBblE AaTaceTbl/6eHYMapKn

 Pewaetcsa Ta )xe 3apaya

* Pewaetca gpyrasi 3agada, HO MOXXHO aganTupoBaTh
 Cobupartb gataceT camum

e Jlo 2020x NO3UTMBHO BNAMO HA LLWAHCbI YCNELUHO MPOUTU
PEeLEH3NIo

 MoxeT bbITb 4OPOro 1 gonro



MHCTPYMEHTDI

» Google Scholar

* SciHub

Google Scholar

® Articles | Casela

‘-[ sCl- hub
enter your| reference J




Kak nucartb paboty?

e 3aK/lOYEHNE U BBEOEHME YACTO NULLYT NOCNEAHNMN, aHHOTaLUNIO
BooOOLLE B caMOM KOHLE

e O630p NUTEpPaTypbl O0/IKEH ACHO NOKa3aTb KTO 1 Kak A0 Bac
peLlan aTy Unn rnoxoxune 3agadm n Kakme HegocTaTky 3TuxX
MEeToO0B nobyaunn Bac pelwaTtb 3Ty 3agady

 MeTogbl 0OMKHbLI ObITb MOHATHO ONMCcaHbl C HEOO6XOONMbIMU
aeTansimy, He HY>KHO OnucbiBaTb OOLLLEN3BECTHbIE BELLN (B
KYPCOBbIX N OUMNIOMHbIX MO>XHO BKJTHOUUTb Kakne-TO OonnmcaHus B
OTAOENbHbIV pas3aen BoO BBeAEeHUN, HO 0O0beM Takoro matepuana
He OoJ1KeH bbITb 60/bLUE UK paBeH 06BbEMY HOBOIroO MaTtepuana)



Kak nucartb paboty?

e ['padbrkn n Tabnnubl AOMKHbI UMETb CaMO0CTaTO4HbIE
3aronoBkKU 1 06A3aTesNIbHO 0bCcy>XAaTbCA B OCHOBHOM TEKCTE
pPaboThbl

* Baw Ko HUKOMY HE NHTEPECEH, OCTaBbTe €ro aas NPuUIoXXeHs
(lydlle Ha HocuTene)

* Hy>XHO nokasbiBaTb Kak xopoLuimne pesybTaTbl, Tak U Nyioxme (C
06 BLACHEHNAMMN)

* B cnncke nutepatypbl AO0MKHbI ObITb TOTIbKO T€ MCTOYHUKN,
KOTOPbIE Bbl MPOUUTUPOBaIN B OCHOBHOM TEKCTE




Hay4yutecb nonb3oBaTbecs LaleX

* Overleaf nosBonsieT paboTtaTtb oHManH 6e3 yctaHoBKK LaTeX Ha
CBOIO MaLLNHYy

e LLIpnTbl, MaTemaTmnyeckaa HoTaumsa

* BepcTka noxoxka Ha nporpammmpoBaHmne

o OOLWEenpUHATLIN (hbopMaT BEPCTKMN Hay4HbIX paboT




Hay4yutecb nonb3oBaTbecs LaleX

* Tikz no3BonseT genartb PUCYHKU

Base feature p,f, i1 f
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Figure 3.2: LiarRank meta-feature calculation process.

TG3 and that value of this feature for the player p, 4118 0.3. As there are three base
features in this highly simplified example for each player, the LiarRank sr(p' .., f1)

Proposed approaches
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Figure 1.1: Scope of the dissertation. The majority of automated social behavior
analysis works are considering each individual in the group, extracting some relevant
features and making predictions about traits or actions in question. We propose to

Avrnlait +ha cannial matriva AF +ha sntavantianag and nvradsian factrivan and vaAadala +hat



Kak 3awuiiaTtb pabdoty?

* [loHMmanTe cBOKO ayanTopuUto

* [loHMMaunTe orpaHNYeHnst NO BPEMEHN

* Hy>XHO pacckasaTb 0 Yyem pabota n ybeantb ayauToputo, YTO Bbl
He 3ps oenanmn aTy paboTy

* He Hy>XHO TpaTuTb BpeMs Ha 0BLLEN3BECTHYIO TEOPUIO
* VickntoueHune: Bawla paboTta HenocpeacTBeHHO 06 aTon Teopumn




