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perpeccuma MmogeniHin, MeH bIKTMA1ObIK YFbIMbIH ecernTey npmnHuuniH
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@ ato

Knaccundcbomkauma miHgeTTepiHOe
JIOrMCTUKATIbIK perpeccusaHbl KoNaaHyObl

yrhpeTy

Python (sklearn) dpkbliibl TOrMCTUKAOSbIK
jperpeccumsaHbl XKy3ere AacblpyFfd Heri3
OonbiHOOY



KiNnTTiK ce3nep

, BHapAbl KNaccuduKkaumnsa, curmonaa, bikTumangpik, log-loss, odds ratio, decision

boundary, maximum likelihood estimation (MLE), confusion matrix.
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Maximum Likelihood Estimation (MLE)

Cost function (Log loss)

. LLlewuim (decision boundary)

6. Mopenbaiy canacbiH 6aranay
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e Confusion Matrix
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8. KopbITbiIHObI

9. Bakblriay cypakTApbI

10. ManaanaHbUIFOH sgeouneTTep



Kipicne

Kasipri 3amaH aknapatTblk KOFaMblHAA AepeKTep KeneMi KapKbIHAbl 6CyAe, an OCbl AEPEKTEP HeTi3iHAEe AypbIC WeLiM Kabblngay KaXXeTTiNiri KyHHeH-KyHre
apTyaa. JeHcaynblk cakTay XyMeciHae aypyabl aHbIKTay, baHKTIK ceKTopAa KNNMEeHTTepAiH Tenem kabineTTiniriH 6omxkay, undpablk MAPKETUHITE KTUEHTTIH,
©HiMfj caTbIM any bIKTUMaNAbIFbIH €CenTey, OHNAMH anasKTbIKTbl aHblKTay — 6apNbiFbl AepeKTepdi KnaccuduKaunsnayra HerisgenreH MaHbi3abl MiHAeTTep.

OcblHAaN Macenenepai Wwellyae KeHiHeH KO/IAaHbINaTbIH agicTepaiH 6ipi — . Byn Mmopenb KapananbiMAbIbIFbl, TYCIHIKTINIr XaHe
TMiMZiNiri apkacbiHAA MaLMHanbiK OKbITYyAbIH 6a3anbik api aMbeban KypangapbiHbiH 6ipi 606N Tabblnagbl. On 06beKTiIHIH 6enrini 6ip CbiHbINKA XaTy
bIKTMMANAbIFbIH ecenTen, WewiM KabblngayFa MyMKiHAiIK 6epeg;.

NlorncTukanslk perpeccus — TeK TeoOpusbIK TYPFblAaH FaHa eMec, COHbIMEH KaTap MpaKTUKanblK TYPFbIAAH Aa MaHbI3abl agic. TinTi Kypaeni HeMpoHAbIK,
xeninepgain kenbip 6enikTepiHage NorncTuKanblk GYHKUUS KONAAHbINAAbI. AFHW, Oya Takbipbin MalWMHANbIK OKbITYAbIH, PYyHAAMEHTANAbIK Heri3gepiHiH 6ipi
6onbin caHanagbl.

[0 Jlornctukanblk, perpeccusi — KnaccuduKaumusHbIH, €H, TaHbIMa XXaHe TUiMai agicTepiHin, 6ipi. On 06bekTiHiH 6enrini 6ip knacka xaty
bIKTUMA/AbIFbIH 6O/MKaNabI.

Mbicanbi:

e KnueHT Hecure KanTapagbl Ma? (M9/KOK)
e Aypy 6ap Ma? (M3/0K)

e XaT cnam 6a? (Ma/oK)

NlorncTukanblk perpeccusi kapanambiMabIbIFbl, TYCIHAIPINETIHAIM XaHe TUIMAINIri apkacbiHAa MalMHaNbIK OKYAbIH HEri3iH Kypanabl. ON HEMPOHAbIK,
Xeninep cUSIKTbl Kypaeni MoaenbaepaiH ae 6asanblk 31emMeHTi 601biN caHanagbl.



DIECURION

1. BUHAPJIbI
Kriaccmncomkaumns

SEISRION O6DBeKT eKi KnacTblH, bipiHe )aTaTbIHbIH 6o/mKay:

. y

DECITORION




byn xeppe:

2. Curmomnaad
covHKLUMACHI (Sigmoid
function)

CbI3bIKTbIK perpeccnsa HITUXKECIH (-, +)
apanbifbiHaH (0,1) bIKTUManNAbIkka

TYPAeHAipeai:




1. JlormcTUKaAsblk,
perpeccuma mogeni

probabiu%

INFATURES @)
FEATURED | |

FILIS ¥,

Logistic regression model



1. Odds xoHe Log-Odds




[MNapameTp 6aranay

dpPKbl/1bl Xy3€re acajbl.

KaTenik pyHKunsa — log-loss:




Mopernb canadcbiH 6afariay

MeTpuka TyciHiri
Aypbic Knaccndurkaumsa yneci
[lypbIC OH, HaTWXKenep yeci
YXyreHiH oH KnacTbl Taby kabineTi
Precision MmeH Recall opTalwia kepceTKili

HaTmxenep Kecreci



!El Jupyter Notebook

Logistic Regression
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KOpbITbIHODbI

JlorncTukanbik perpeccust — MallmHasnblk OKbITYAbIH €H HETi3ri api KeHiHEH KONAaHbINATbIH aAicTepiHiH 6ipi. OHbIH 6aCTbl
KYHAbISIbIFbl — MOAEbAIH KapananbIMAbINbIFbl MEH TYCIHIKTiir. By aaic HOTUXECIH TYCiHAIPY OHAW, COHAbIKTAaH MeaMLMHA, KapXbl,
Kayinci3gik, aHaNnMTUKa CUAKTbI Cananapaa Wwewim kabbingayabl Herisgey ViliH Xui kongaHblnagb.

KapanambiMmabisiblk, TyciHaipineTiHOIK Basariblk MexXaH3M

MogenbpaiH, TYCIHIKTINITI MEH XeHingiri HaTwmxenepgi TyCiHAipy oHau Kypgeni anroputmaepgi, Herisi

COHbIMEH KaTap JIOrMCTUKabIK perpeccnd — KentereH Kyp,u,eni a’l F0|:)I/ITM,IJ,Q[Z),EI,iHI Heri3i 6onbin TabbinaTbiH 6a3an blK CTaTUCTUKAJIbIK-

MaTeMaTUKanblK MEXaHN3M. JTOrMCTUKa/bIK, MOAENbAiH XYMbIC MPUHLMMIH TYCiIHOeRn, HeMPOHAbIK Xeninep, bIKTUManAbIKTbIK,
Knaccudurkatopnap, banec afictepiH TObIK MEHTEPY KUbIH.

[J CoHpgbIKTaH 6yriHri gapic MalMHanbIK, OKbITYFa 6aFbiTTanFaH Kaciomn 6iniMHiH, MaH,bI3abl Ke3eHaepiHiH, 6ipi 6onbin
caHanappb!.

Byn TakbIpbINTbl MEHTEPY Ci3re 6onalakTa KYpAeNni anropuTMAEPMEH CEHIMAI XyMbIC iCTeyre MyMKiHAiK 6epepi.



BadkblJ10yY CYPOAKTAPDbI

)

JlormcTmkanblik perpeccusa aereHimia He?

O3

Curmomnpd oyHKLLMACBIHbIH oOpMYIICCbl
KOHOAIN?

Ob5

KaHadnm xargoamnap oo J1IormcTUKAbIK,
jperpeccusa KongaHb1agbl?

o7/

Confusion matrix He yLUiH KepeK?

02

CbI3bIKTbIK perpeccunanoH AnbliPMALUbISblFbl
Hepe?

o4

Odds x«sHe log-odds nereH He?

06

Log-loss kaHOOM MAKCATTA KONadHbIIoOObI?

o8

Precision meH Recall amblipmdadLublSibiFbl
Hepe?
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