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wKona
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LKosa

1. MawwnHHoOe 06yyeHne (ML) CTaHOBUTCA CTaHAApTOM He TOAbKO B (PMHAHCOBOW
MHOYCTPUN

. PerpeccnMoHHbIe Moaenun BCE ellé none3Hbl?
. [lpumep: ML oenaeTt «C/IMWIKOM NpaBU/IbHO» N CO34QET KapTenu

. [lpumep: ML B VC

oun »h W N

. YUTo ganbwe?



3KOHOMKUYECKaA
LKosa

4"3”] MOYEMY HY)XHA AKKYPATHOCTD

* «Ctapble» % «MoaoA4ble>»
NpOrpaMMuCTbI

* lonyCctuM, Bbl NONYYNNUN OAHHbIE,
NOCTPOU/IN MOoAeNb U MOHSAIN, UTO
«CTapble» NpoOrpamMmMuUCTbI B
cpegHeM XyXXe And npoekTa
(MeHblle nNpPOoeKToB A0XoAAT A0
KOHUA, MeAaJieHHee AenakTcH,
BOBJIeKaloT bonbLue APYyrnx
Konner)

°* Bawwu gencreuna?


https://avatars.mds.yandex.net/get-zen_doc/3908958/pub_5f59db3755f5fd69c0d3898f_5f59ddf7254de3143632554f/scale_1200

3KOHOMMKYeCKasa
LKosa

4"3'“ MOYEMY HY)XHA AKKYPATHOCTD

* 31eCb BECbMa BEPOATHO NepenyTaHbl MPUYNHHO-CNEANCTBEHHbIE CBSA3U

°* BepodaTHO, 605ee onbITHbIX (=«CTapbiX») MNPOrpaMMUCTOB CTaBAT Ha 6onee
CJ/TOXHbl€ NMpPOoeKThl

°* UYTOo noapa3yMeBaeT CpOKU, BEPOSATHOCTb npobneMm n HeobxoanMMoCTb B 60/1bLLEN
no pa3sMepy KoMaHAae

°* ACHO, UTO ANA NOHUMAHUA 3TOrro HY>XHa «MOoJeJ1b>»

°N akageMmyeckmx @OUHAHCUCTOB/2KOHOMUCTOB BCE Yalle WHTepecyloT
NPUYNHHO-C/IeICTBEHHbIE CBA3M, @ HE NPOCTO MOAEeNN KOppensaummn



3KOHOMMKYeCKasa
LKosa
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* Moaenun ML goctaTodyHo rmbkme gnga 60ablLIMHCTBA 3a4au

° [Ipn 60sbLWIOM KOMMYECTBE AaHHbIX €CTb LWAHC, YTO yaacTtca obyuyuTb MoAenb
6e3 n3nuwecTts

°* [lpn HebONMbWIOM - YTO YyAaCTCA MEPEXUTPUTb HEAOCTATOK AaHHbIX <«Mason»
MOAE/bIO

°* bbiBaeT, 4TO AOCTATO4YHO O6yLIVITb MoAeJilb O AUH pa3 N 3aTEM MNOoJiIb30BATbCA €O
Kakoe-TO BpeMd C 3TUMU OLEHEHHbIMW NapaMeTpaMM - 3TO YBeIMYMUBAET
CKOPOCTb N YHAaCTO TOYHOCTb

* [IpunoxxeHns nNpuMepHoO BCKOAY, OT PUCKOB, Bblbopa nopTtdenen, CKOpUHra Ao
npeaoTBpaLleHns MOLWWEHHNYECTB U Npeacka3saHnsa @UHAHCOBbLIX PbIHKOB



* Machine Learning in Finance: From Theory to Practice (2020)

* Machine Learning for Asset Management: New Developments and Financial
Applications (2020)

* Answering the Queen: Machine Learning and Financial Crises (2021)

* Credit growth, the yield curve and financial crisis prediction: evidence from a
machine learning approach (2020)

* Forecasting of Cryptocurrency Prices Using Machine Learning (2020)

* Machine learning techniques for credit risk evaluation: a systematic literature
review (2020)



https://link.springer.com/book/10.1007/978-3-030-41068-1
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119751182
https://www.nber.org/system/files/working_papers/w28302/w28302.pdf
https://www.bankofengland.co.uk/-/media/boe/files/working-paper/2020/credit-growth-the-yield-curve-and-financial-crisis-prediction-evidence-from-a-machine-learning.pdf
http://elibrary.kdpu.edu.ua/bitstream/123456789/4137/1/DMS.pdf
https://link.springer.com/article/10.1007/s42786-020-00020-3

. - excei [lebenos
¢ yC I-I e X M O H a Re n a I S S a n Ce ql ‘n‘:pmep FBF Wealth Solutions
Technologies (VTimes) | ;-

* lloxoaHocTb noa 60% B roa,
HW roda  oTpuuaTeNbHbIX
pe3y/ibTaToB

°* Ho: orpaHu4yeHHbIn O06BLEM
($10 Mnpa.), Y3KUN PbIHOK

°* He 1O 4UTO06bI «BCE (POHAbI C
ML ycnewHbI»

* [IpeackasaHnsa He Npubblfb

®oro: Oberwolfach Photo Collection/CC BY-SA 2.0 DE


https://www.vtimes.io/2021/01/20/mozhno-li-reshit-rinok-a2597
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HTTPS://LINK.SPRINGER.COM/BOOK/10.1007%2F978-3-030-41068-1
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Fig. 1.5 Overview of how machine learning generalizes parametric econometrics, together with
the section references to the material in the first two parts of this book



«Tunorpauyeckme atakm»

MHOIrMe Moaesnun nokKa 4Yto MOXXHO
obMaHbIBATb

E.g. HanucaTb Ha 3abope, 4TO 3a
HUM KOTWUK, @ TaM NeB

E.g. MoandunumpoBaTb NapaMeTpbl
CBOUX NOKYMEHTOB noa
CKOPUHIOBYO MOAESb

Granny Smith



https://openai.com/blog/multimodal-neurons/

A p>u

3KOHOMMKYeCKasa
LKosa

= 2. MPOCTbLIE MOAE/IN

[ToO3TOMY Yy <«NpOCTbIX» MOAeNnen, B TOM YWUCAE TMOJIMHOMMUANbHbIX MO
NEPEMEHHbIM, €CTb MPOCTPAHCTBO KaK MMHUMYM ANS «NPOBEPKM KayecTBa»

[loKa eCcTb MnpuBbIYKA <«MNOCMOTPETb Ha KO3PdUUMEHTbI», perpeccun 6O6yayT
OCTaBaTbCs BTOPbIM CTaHAAPTOM, UHTeprnpeTaunus NMHEenHbIX Moaenen npocTa

° Ho ML BCE nierye nHtepnpetmnposatb (Shapley values)

[ntoc ML TpebyeT nHoraa rnybokom MateMaTuKn, MHOrAa MCKYCCTBA HAaCTPOUKMU

* Ho ML BCE npolle nosib30BaTthbcd, Aaxe B [nToHe

[Tn0C o4UeHb Xo4eTca NPUYNHHO-CNIeACTBEHHbIX CBsi3eun

* B ML BCE 3TO €CTb, XU KQ4YeCTBO y/y4llaeTcsa C KaXXablM MecsaueM



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3637020
https://link.springer.com/book/10.1007/978-3-030-41068-1
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3759867

Aprow 3. MOYEMY HY)XHA AKKYPATHOCTb-3

3KOHOMMKYeCKasa
LKosa

* «HeyenoBeyeckue kaprtenu» (2018)

* laBanTe 3anyCcTuM nMNOBTOpSAOWIMECHS aYKUWMOHbI, B KOTOPbIX Y4YacCTBYHOT
anropmTtMbl Ha ML

°* ML 3[€ecCb «0byyeHune C noakpenieHnemM», npu 3TOM
C KOHEeYHbIM COCTOSIHMEM MUpa U pelleHNAMIN, NIC KOHEYHOW NaMATbIo

°* [lyCTb HecCKOoJIbKO npocTbiX UMW wurpatotT B «0AHOBPEMEHHO Ha3biBaeM LeEHbI,
BbINYCK onpeaenserca crnpocoM» (NpMMEpHO MOBTOPSAKOWANACA OJINIONosnsg
BepTpaHa)


https://voxeu.org/article/artificial-intelligence-algorithmic-pricing-and-collusion

Ar>u 3. MOYEMY HY)XHA AKKYPATHOCTb-3

Poccuitckas
3AKOHOMKMYEecKasa
wKona

°* MoXeT NOSABUTbCS «KapTesbHbIK CroBOp», TO €CTb CUTyauusd, B KOTOPOW LEHA
OTKJ/IOHSAETCH OT cebeCToOMMOCTH

* Kak MOXHO 3TO obecneynTtb?
* BO3MOXHOCTbI HAKa3bliBATb 3a OTK/IOHEHWne OT KapTen4d

° HanpuMmep, HECKO/IbKO MNepuoaoB JAepxXaTb O4YeHb HU3KME UeHbl, 4Tob6bbl npubbiib 6blna
HUKAKOU

* [lenatoT I 3TO aIrTOPUTMbI?



Ar>u 3. MOYEMY HY)XHA AKKYPATHOCTb-3

Poccuitckas
3AKOHOMKMYEecKasa
wKona

* AITOPUTMbl O4YEeHb JaXxe YyMewT
norosapmBaTbcs (HESABHO)

°* Echn gaTtb UM NPOCTPAHCTBO AN4
TOProe/n, pa3MelleHnuss peksiambl
M noJayn 3asdBOK Ha TeHAaepbl,
MOXeT ObITb CroBOp

°* PeryndatopamMm npuaeTca AyMmaThb,
Kak 3TO AoKa3biBaTb (He ObiBaeT
LEeH Ha YpOBHe usaepxek)

1.66 1.70

1.62

B B R SR SR R R R R R R SRR SRR R R R R R R R R R R R R R e e e

- Agent 1
-  Agent 2

Nash Price
- = Cooperation Price

Average price pre-shock

I'v | _rll. I | |
0 5 10 15 20 25




Aprow 4. ML AN14 VC (VENTURE CAPITAL)

3KOHOMMKYeCKasa
LKosa

°* ML MOXeT TakXXe BblbnpaTb KOMMNaHUM Ha paHHux ctaamax (2020)

* lagnm Moaenn nOTPEeHUpPOBATbCA Ha AecsaTKax TbICAY KOMMAHWUM U caenaTb
MPOrHO3bl HA HECKOJIbKO APYIrunx

°* YnyduweHue no cpaBHEHUo C nroabMun — okosio 25%

°*°To ecTtb B COBMelWEeHUu MOXeT  6blTb  MNONOXUTENbHbIK 2P deKT
(NnpeaBapuTenbHbin OTHOP MO «XapakKTepuctukam», bosiee NIOTHOE Uu3y4dyeHue
OTO6pPaHHbIX KOMMaHMN)

* Ho - Bcerga €eCcTb LWAHC, YTO BaXHbl€ XapaKTEPUCTUKU OyayT MEHSATbCA BO
BPEMEHMU


https://mediatum.ub.tum.de/doc/1574989/1574989.pdf

POLL

Poccuiickas
3KOHOMUYecKas
wKona

Yahoo Refused to Buy Google Forbes ctanu uzsectHbl noapobHocTH pasHornacum mexay «Céepom» n Ozon, kotopsbie
nomewanu 6aHky cTaTh KpynHbiM akumoHepom peteinepa 8 2020 rogy. bank oyenumsan ecio
komnanuio B $1,4 mnppa u HacTanBan Ha ee pebpeHauHre

In 1998, Larry Page and Sergey Brin, the founders of Google, approached
‘ahoo to sell Google for $1 million ($1.5 million today). Yahoo refused the

offer. That was a big mistake. But is that it? That’s not even worth writing o o :
. . A . : TOM, 4TO ' « porosapmsaetca ¢ Ozon O NOKynke KpynHoro naketa (go
because Google rapidly became successful because of Sergey Brin and Larry i A P LE 356 y PY A
. , . - 30% nocne ponamuccum), 8 Havane umioHa 2020 ropna coobuiano arentcreo Reuters co
Page. Had Yahoo bought it, Google probably would not have been what it is < 3
, 3 . & % : CCbUIKOW Ha [1Ba UCTOYHUKA, NeperoBopbl noaTeepxaan ncrouyuunk Forbes, bnunakuni k
now. What makes Yahoo’s mistakes so interesting is that they made many of
T akunorepam Ozon. Ho caenka B ntore He cOCTOANACh, MPUYUHBI ITOMY A0 CUX NOP He
them, not learning from them.

Bbinn n3sectHbl. [lBa UCTOUHMKAE, 3HaKOMBIE C XO10M NEPEeroBopos, pacckasasnm

T e : Forbes, uto ogHOM 13 NPUYMH, NOYEMY CTOPOHbI HE AOTOBOPUITUCH, CTasa OLEHKa
In 2002, Google was much more valuable. Now, Yahoo CEO, Terry Semel B o
: : = ; petennepa ans noteHumnansHon caenkn. «Coep» Bbin roToB Ha caesniky Npu LIEHE B
must have realized the true potential of Google. Yahoo approached Larry

’ $1,4 mnppa 3a scio komnanuio, Ozon — npu yere B $2,1 mnpa, pacckasanu Forbes aBa

and Sergey to buy Google. Yahoo wanted to buy it for $3 billion ($4.32 -
. : : ST g NCTOYHMKA.
billion today), but Google wanted $5 billion ($7.2 billion today). Yahoo "
refused the offer again. This was a huge mistake. On January 16, 2020, B3
, i ) 3aKpbiTh relwitanbdT: Kak Jles Xacuc cTpour naprHepcrsa paau JroBbiX |
Google’s parent, Alphabet, became the fourth biggest tech company to be o) e
o3 natTeXHbiX cepBMmco oep

worth $1 trillion. They never got a chance to buy Google again.

Momumo atoro Chbepbank HacTansan Ha pebpengunre Ozon, ckazan Forbes
TPEeTUIN NCTOYHUK, BNU3KUIA K CTOPOHaM NeperoBopoB. Takxe nog yrpo3on Mornm
oka3saTbcs PUHTEX-cepBuUckl petennepa, Ha kotopslie Ozon genaet Bonblyio cTasky,

Yahoo Refused to Buy Facebook in 2006 nobasun oM.

Yahoo tried to acquire Facebook in July 2006 for $1.1 billion ($1.4 billion

today). Facebook agreed to the deal, and they were ready to be acquired. B utore Ozon npuhan pewenue natv Ha IPO na Nasdaq. Ozon ebiwen Ha bupxy B
But wait, Facebook isn't owned by Yahoo. That’s because Yahoo CEO, Terry Hosbpe 2020 roga v npusnek $1,2 mnpa. Beio komnanuio Ha IPO uHeecTopbl

Semel, changed his offer to $800 million ($1 billion today). Mark 8 $6,2 Mnpn, To ectb bonee yem B ueThipe pa3a ebilie, Yem COepbakk.


https://bettermarketing.pub/how-yahoo-missed-out-on-hundreds-of-billions-again-and-again-905f3bc86413
https://www.forbes.ru/newsroom/finansy-i-investicii/423451-sber-na-peregovorah-s-ozon-ocenil-kompaniyu-v-14-mlrd-i
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Poccuitckas
3AKOHOMKMYEecKasa
wKona

Konnera-sbinycKkHUK P3LL:

«A Boobuwe 3ToT ML B 3KOHOMMYECKUX CTaTbsX, 3TO noytm Bcé ML 1980x,
KOTOpbIK U MNnageHubl 3HatoT. Boobuwe He ML, a aKOHOMEeTpuKa Ha crepouaax.
BoT B quant marketing, BoT Tam ML»

AkagemMmmyeckmne PUHAHCbl CKOpee OTCTAalT OT TOro, YTo AENAaeT UHAYCTPUS

N 3To He To 4Tob6bl HecTaHaapTHO: B Computer Science (2019) BbIrnaanT Tak,
4TO MHAYCTPUSA BAMULAET Ha AafibHEeUWune nccnenoBaHUs B HaykKe cuibHee, 4eM
HaobopoT

BO3MOX>XHO, CKOPO Mbl Y3HAEM MHOI0O HOBOIO MPO PUCKM HA (PUHAHCOBbLIX pPbIHKAX
N NpeacKkasyeMocTb LEeH


https://skm.kmi.open.ac.uk/rf-utkfbaai/

