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PED®EPAT

Marucrepckast aucceptarusi, 115 crpanun, 52 wmmoctpaumu, 15 tabmun, 18
HCTOYHHMKOB.

Knmwouesvie  cnosa:. MAIIMHHOE OBYYEHUE, CTATHUCTHUYECKOE
OBYUEHME, KIIACCUDOUKALINS, PETPECCHS, MOJIEJIb
JIOTUCTUYECKOU PEI'PECCUM, JIMHEWHBIM JUCKPUMUHAHTHBIN
AHAJIN3, MOJEJb JUHEWUHOW PEIPECCUU, MOJIEJIb JEPEBLEB
PETPECCUU, AHAJIU3 JAHHBIX, AHAJIU3 VYJOBJETBOPEHHOCTU
KJIMEHTOB, KJIMEHTOOPUEHTUPOBAHHOCTbD BAHKA,
[IPOTHO3MPOBAHUE ITPOJJAXK.

Obwvexkm uccnedosanuul. MOAECIb B3aUMOACHUCTBUA OaHka Santander co cBoumu
KIIMEHTaMH, YAOBIICTBOPEHHOCTh KJIMEHTOB YyCIyraMH M CEpPBHUCOM OaHKa,
Kiaccu(ukanys KIUEHTOB, a Tak)Ke PO3HUYHBIC IPOJIAXH CETH Mara3uHOB
Rossmann.

Llenv pabomwvi: aHaIM3 W TPOTHO3ZUPOBAHHME YJOBJIETBOPEHHOCTH KIIMEHTOB
OPEeINpUsITUS W TPOTHO3UPOBAHUE CYMMAapHBIX NPOAAXK B TOPTOBOW CETH C
UCTIONb30BAaHUEM  METOJIOB  CTaTHCTUYECKOTO  OOydYeHHss  JIByX  THIIOB:
KJIacCU(PHUKALIMU U PETPECCUM.

Memoowl uccnedosanus: METOIbl MAIIMHHOTO 00YYEHUs1, CTATUCTUYECKHE METO/IbI
TaKue KakK JIOTUCTHYECKAs PETpecCHsi, JIMHEHHBIA IUCKPUMUHAHTHBIM aHaJu3,
JUHEWHas perpeccusi, AepeBbs pelleHud (BKIOYas aHcamMOIu JEepeBbEB U
Clly4ailHble Jieca), OCHOBaHHBIE HA MCIOJB30BAHMM OCHOB MAaTeMaTH4ECKOU
CTaTUCTUKA W TEOPUU BEPOSTHOCTEW; METOAbl aHAjJM3a HCXOIHBIX IaHHBIX M
OLICHKM TOYHOCTH MOCTPOECHHBIX MOJENEH.

Pezynomamer uccnedosanus: COCTaBICH BEKTOP MPOTHO3UPYEMBIX PE3YJIHTATOB
pa3OMeHusT BCEro 4Yucia KIMCHTOB IO 3aJaHHBIM KaTeTOPHSAM IpHU 3aJaHHBIX
HAYaJIbHBIX YCIIOBUSAX Ha MpUMEpe JAaHHBIX OaHka Santander; mocTpoeH MpOrHo3
MPOJIaXK Ha MIPUMEPE JAHHBIX CETH Mara3wHOB R0OSSMann; mpuBeaeHBI aIrOPUTMBI
MOCTPOCHUST MOJIeJiel M CIOCOOBI MX NMPUMEHEHHUS, OIICHKAa TOYHOCTH, TPOBEICH
NMOAPOOHBIN aHANU3 JaHHBIX, WX BU3yaldu3anus; pa3dpaboraHa 0aza NaHHBIX IS
XpaHEeHUs ¥ PeoOpa3oBaHUs UCXOJHOW HHPOpPMALIUH.

Obnacmv npumenenus: TOO0€ KOMMEPYECKOE TMPEANPHUATHE 3aHUMAIOIICeCs
npoAakaMy U UMEIOIIee JeNI0 ¢ KIIMEHTaMH.



PODEPAT
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Knmwouasvin  cnosvi:. MAIIIBIHHAE HABYYAHHE, CTATBICTbIYHAE
HABVUYAHHE, KJIACI®OIKALBIS, POIPACII, MAJDJIb JIATICTHIUHAN
POI'POCIL, JIIHEWHBI JUCKPMMHHAHTHBIM AHAJI3, MAJIDJIb
JIHEMHAW PAI'POCIL, MAJIDJIb JIPDY PAI'PACII, AHAJI3 JAI3EHBIX,
[IPATHABABAHHE ITPOJJAYKAY, AHAJII3 3AJJABOJIEHACILII KJIIEHTAY.

Ab'exm Oacneoasannsy: MaIdib Yy3aeMan3esHHS OaHka Santander ca cBaimi
KJIIEHTaM1, PO3HIYHBIA MPOJAXKY CETKI KpaM Rossmann.

Mb>ma npaywr: aHaii3 1 mparHazaBaHHE 3aJ1aBOJICHACII KJIIEHTAY MpaIpbleMCTBHI 1
IparHa3aBaHHE CYMapHBIX MpOAaXKay y TraHUIEBail CETKI 3 BbIKAPBICTAHHEM
MeTaJay CTaThICThIYHAra HABYYaHHSA JIBYX ThINAY: Kiaci(ikalpli 1 parpacii.

Memaowvl dacneoasanns: METaIbl MallIbBIHHATA HABYYAHHS, CTATBICTBIYHBIS METAIbI
TaKisl SK JAriCTbIYHAs PIrpd3Cisi, JIHEWHbI NUCKPUMHUHAHTHBIM aHami3, JiHeHHas
parpacis, IpABbI paldHHAY (YKIIOYaroubl aHcaMmOJi JIp3y 1 BBITIAJKOBBIS JIECY),
3aCHABaHbISI Ha BBIKAPBICTAHHI ACHOY MAaTAMAaThlUHAW CTATBICTBIKI 1 TI0PbIl
BEeparoAHacIsay; MeTaJbl aHai3y 3bIXOJHBIX JAI3€HBIX 1 alPHKI JaKjIagHacIll
na0yaaBaHbIX MaAIISY .

Buinixi 0acneoasanns: cKiai3eHbl BEKTAp MParHa3zyeMbIX BbIHIKAY pa3Oillls ycsaro
JIKy KJIieHTay Ta 3a7aA3eHbIX KaTATOPBIAX MPhI 33/1a/I3¢HBIX MAYaTKOBBIX yMOBaX
Ha TpbIKJIaA3e Jan3eHbix Oanka Santander; maOyjaBaHbl MparHo3 Mpojaaxay Ha
MPBIKJIAJI3€ A3€HbIX CETKI KpaM Rossmann; mpeiBeA3eHbI anrapbITMbI a0y 10BbI
MaPILy 1 cmocabbl 1X TPBIMSHEHHS, AalPHKA JaKJIagHacIl; MpaBea3CHBI
nafpals3HbI aHAII3 Ta/I3€HBIX, 1X Bi3yasi3allpls; paciuparaBana 0a3za qaa3eHbIX JJIs
3aXOYBaHHS 1 IepayTBAPIHHI 3bIXOIHAHN 1H(apMallbIi.

Bobnacyv yorcvieanna: nro0oe KameplibliiHae INpaalpbleMcTBa sKO€ 3aiimaenua
pojaxami 1 Toe, IKO€ Mae CIpaBy 3 KIIIEHTaMI.
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The object of research: the model of Santander's interaction with its customers,
retail sales of the Rossmann chain of stores.

Objective: analysis and prediction of customer satisfaction of the enterprise and
forecasting of total sales in the trading network using the methods of statistical
training of two types: classification and regression.

Methods: machine learning methods, statistical methods such as logistic regression,
linear discriminant analysis, linear regression, decision trees (including tree
ensembles and random forests), based on the basics of mathematical statistics and
probability theory; methods for analyzing the initial data and estimating the
accuracy of the models constructed.

Results: created a vector of predicted results of dividing the total number of clients
into specified categories under given initial conditions (using the Santander bank
data); sales forecast based on the example of the Rossmann network of stores;
algorithms for constructing models and methods of their application, estimation of
accuracy are given, detailed analysis of the data, their visualization; database for
storing and transforming the initial information was developed.

Scope: any commercial enterprise engaged in sales and dealing with customers.



