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PEDEPAT

Kpamidikamiiina pobora OakanaBpa: 106 cropiHok, 55 pucyHkiB, 1

tabnui, 1 noxarok, 40 mxepern.

MeTa po60TH — IIBUILICHHS PIBHS 3aJJ0BOJICHOCTI MMacCaXKUPiB KOMITaH1i-
NEPEeBI3HUKA 32 PaXyHOK BUKOPUCTAHHS METOIB Ta aJITrOPUTMIB MAIIUHHOTO
HaBYAHHSI.

O0’ekT  JAOCHIIKeHHA  —  TAcaXHpud  KOMIIAHIH-TIEpEBI3HUKIB,
IpEICTaBICHI CTATUCTUYHUMHU JTaHUMHU.

IIpeameT pocaiTzkeHHS — METOAM OOPOOKM CTaTUCTUYHHMX JaHUX Ta
MOJEi MAIIMHHOTO HaBYaHHS HAa OCHOBI CTAaTUCTUYHUX JaHUX  JIJIS
MIPOTHO3YBAaHHS 3a/I0BOJICHOCTI MacakKUPiB KOMIIAHIEIO-TIEPEBI3HUKOM.

MeTtonu [JOCTiTKeHHsI — MareMaTHYHI Ta CTaTHCTUYHI METOAH
MaIIMHHOTO HaBYaHHSI, 00'€KTHO-OPIEHTOBaHE MPOTPaMyBaHHSI.

HoBu3Ha po0oTH monsArac B yAOCKOHAJICHHI METOIIB MPOTHO3YBaHHS
3aI0BOJICHOCTI MMacaXupiB KOMIIaHii-TIEpEeBI3HUKA.

IIpakTHYHA WiHHICTH pe3ybTaTIiB pOOOTH MOJISATAE B TOMY, 110 METOIH Ta
MOJIeTi, 3ampONOHOBAaHI TMpPH 1 BHUKOHAHHI, JIO3BOJISIIOTH KOMITAHIsIM-
nepeBi3HUKaM NepeadaunTH 3aJ0BOJICHICTh PI3HUX KaTeTOPii MacaxupiB AKICTIO
HAJAHUX MOCIYT, U0 JA€ MOXKIIUBICTh BAOCKOHAIUTH Ta ONTHUMI3yBaTH MOCIYTH,

a TaKOXX BKUTU MAPKETHUHIOB1 3aXO0/H JUIsI BTPUMAHHS OKPEMHUX TPYII MacaKupiB.

KniouoBi  cmoBa: MAIIIMHHE HABYAHHA, JIOTICTHYHA
PETPECIA, JTUCKPUMIHALIIHHUN AHAJII3, METOH OIIOPHUX
BEKTOPIB, JIEPEBA PIIIEHh, METON HAHWF/IMKYUX CYCIIIB,
HAIBHUU  BAECIB  KJIACU®IKATOP, AHCAMFJIEBI ~ METOOU
MAIIIHHHOI'O HABYAHHA, IITYYHI HEHPOHHI MEPEJKI, ACCURACY,
PRECISION.



AHOTALISA

Kpamidikamiitna pobGora 0akanaBpa CKIAAa€ThCA 31 BCTYIY, TPhOX
PO3LTiB, BUACHOBKY, CHHCKY BUKOPUCTAHUX JKEpPEN Ta JOAATKY.

PobGoty mpucBsueHO po3poOIlli MpOrpaMHOi CHUCTEMH TMPOTHO3YBAHHS
3a7I0BOJICHOCTI  MAacCaXUpiB KOMIIAaHII-TIEPEBI3HUKA HA OCHOBI  MOJEJEH
MAaIIMHHOTO HAaBYaHHS Ta Ha MPUKJIAJ] FIOTETUYHOI aBlaKOMITaHi1, 0 31HCHIOE
aBiapeicu, JJIs K0T OTPUMAHO BIIKPUTHUH peanbHU HaOlp TaHUX, HAKOTTUYEHUN
B TIPOIIEC] TOCIIHKSHHS MIsUTbHOCTI KOMIMAaHii, IKMii MOXKe OyTH BUKOPHCTAHHMA
TUTSL aHAUTI3Yy.

Y  poGOTi pO3MISHYTO MPOIEC  AaHANITUYHOTO  MPOTHO3YBAHHS
3aJI0BOJICHOCTI MacaXUpiB aBIaKOMIIAHIEI0 HA OCHOBI METOMAIB Ta aJITrOPUTMIB
MAIIMHHOTO HAaBYaHHS, OCOOJMBY yBary NPUIUICHO TMIATOTOBII JaHUX Ta
CTBOPEHHIO MOJIeNIel IPOTHO3YBaHHS.

HaBeneno ormsig cydacHUX MOJeel MAIIMHHOTO HaBYAHHS T4 METOIUKY
iXx moOymoBM, TpoIleC MIATOTOBKM Ta aHall3 JaHUX II0J0 3aJ0BOJICHOCTI
MAaCaXUPIiB KOMITAHIEI0, CTBOPEHHS MOJIENIeH Ha OCHOBI ITUX JTAHUX.

3anponoHoBaHO epEeKTUBHY MOJIEIh MAIIMHHOTO HABYAHHS IS TOOYI0BU
Ha il OCHOB1 CUCTEMH MPUUHSTTS PIIICHb.

Po3pobrnene nmporpamue pimeHHsT MOXKe OyTH BUKOPUCTAaHE KOMITaHIsIMU-
NepeBI3HUKAMU JIJIs1 Tiepea0adyeHHsl 3aI0BOJICHOCTI MaCaKUPIB AKICTIO HATaHUX
MOCITYT, a TAaKOX IS aHali3y CIPUUHATTS SKOCTI MOCTYT PI3HUMHU KaTeropisiMu

Macaxupis.



ABSTRACT

The bachelor's thesis consists of an introduction, three chapters, a
conclusion, a list of sources and an appendix.

The work is devoted to the development of a software system for predicting
the satisfaction of passengers of the carrier company based on machine learning
models and on the example of a hypothetical airline operating flights, for which
an open real data set accumulated in the process of researching the company's
activities was obtained, which can be used for analysis.

The work examines the process of analytical forecasting of passenger
satisfaction with the airline based on machine learning methods and algorithms,
special attention is paid to data preparation and creation of forecasting models.

An overview of modern machine learning models and the methodology of
their construction, the process of preparation and analysis of data on passenger
satisfaction with the company, and the creation of models based on these data are
given.

An effective model of machine learning is proposed for building a
decision-making system based on it.

The developed software solution can be used by carrier companies to
predict passenger satisfaction with the quality of services provided, as well as to

analyze the perception of service quality by different categories of passengers.
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ITIEPEJIIK YMOBHUX ITO3HAYEHb

ANNs - Artificial Neural Networks;

CNN - Convolutional Neural Networks;
CRM - Customer Relationship Management;
DT - Decision Tree;

GANSs - Generative Adversarial Networks;
GNNs - Graph Neural Networks;

KNN - K-Nearest Neighbor;

LDA - Linear Discriminant Analysis;

LR - Linear Regression;

MLP - Multi-Layer Perceptrons;

QDA - Quadratic Discriminant Analysis;
RDA - Regularized Discriminant Analysis;
RNN - Recurrent Neural Networks;

SLP - Single-Layer Perceptrons;

SVM - Support Vector Machines.



BCTYII

B cydacHomy cBiTi, KOMEpIIiifHI, Ta HEKOMEPILIHHI OpraHizamii, mij 4Jac
CBO€i AISTTLHOCTI 30MparOTh BEJUKI OOCATH JaHUX, KIIBKICTh SKHUX 3 KOXHUM
POKOM 301TBINY€EThCS. Pa30M 3 1M, 30UIBIIY€THCS 1 MOTpeda B aHATI31 INX JaHUX,
337151 TOTO, 100 BOHU MPUHOCHIIA SKOMOTa OLbIIy KOPUCTH, 3 BUKOPHUCTAHHSIM
pe3yibTaTiB [ILOTO aHATI3Y JJISl IPUHHATTA pilieHb. OTprUMaHHs HOBOI 1H(opMaIIii
3 HASIBHUX JaHUX € 3a7a4elo aHali3y JaHux. Y Il poOOTi yBara 3ocepemkeHa Ha
aHAJIITUYHOMY MPOTHO3YBaHHI, SIK€ € BaXKJIMBUM PI3HOBUIOM aHATI3y JaHUX.

AHaniTHYHE TPOTHO3YBaHHS SBIsIE COOOI0 TMpOLIEC CTBOPEHHS Ta
BUKOPUCTAHHS MoOJEJel, ski mependadaroTh IMOAll HAa OCHOBI HAsBHUX JIaHHX.
Mogaenb 3aCTOCOBY€ThCS I IPOTHO3YBAHHS 3 METOIO HaJaHHS iHGopMaIliitHoi
MIITPUMKH KOPUCTYBady MPHU MPUUHATTI PillIeHb. Y MOBCAKIECHHOMY KUTTI ITiJT
MIPOTHO30M MU PO3YMIEMO TepeadadeHHsl TOTO, M0 MOXKe a00 HE MOXKE CTATUCS Y
MailOyTHbOMY. Y KOHTEKCTI aHAJITHYHOTO MPOTHO3YyBaHHS TEPMiH "MPOTHO3"
O3HAYa€ MPHUCBOEHHS 3HAYEHHS OyAb-AKii HEBIIOMIM 3MIHHIN, SK, HANPUKIA,
IPOrHO3 I[IHU TOBapy, ab0 BIPOTIAHOCTI HACTaHHS TI€T YW 1HIIOT MOAi].
[IporHocTryHa MOJENh HABUAETHCS 331l TOTO, MO0 CTBOPIOBATH IPOTHO3U HA
miJicTaBl HAOOpy CTAaTUCTUYHUX JIaHMX, a JJIsI HAaBYaHHS Takoi MOJENi, MU
BUKOPHCTOBYEMO METOIN MAIIMHHOTO HaBYaHHSI.

MamvHHe HaBYaHHS y TPaKTUYHOMY KOHTEKCTI SBIS€E  COOOIO
aBTOMATU30BaHUM TIPOIEC, KU BUKOHYE (DYHKIIIO OTpUMaHHS IIA0JIOHIB 13
naHux. JlJis CTBOpeHHS MozieNiel B aHAII TAYHOMY MPOTHO3YBaHHI NMPU BUKOHAHHI
3amadi  kimacudikailii, BUKOPUCTOBYIOTHCS METOIM MAIIMHHOTO HAaBYaHHSA 3
yUHUTENIeM, 3aBISKH SKUM CTBOPEHI MOHENi, Ha OCHOBI 310paHWX aHUX,
ABTOMAaTUYHO BH3HAYAIOTh B3a€MO3B'SI3KM MK HAOOPOM OMHUCOBUX O3HAK Ta
1JIbOBOIO O3HAKOIO, T MOXKYTh OyTH BUKOPUCTaH1 AJI1 TPOTHO3YBaHHS.

BuxopucranHs Mojeneli MalllMHHOTO HABYAaHHS € MOIIUPEHOIO MPAKTHKOIO
y MPOTHO3yBaHHI MOBEIIHKHU CIIOKUBAYiB, a/Ke OJCprKaH1 3aBASKH PO3POOIECHUM

1H(OpMaLIfHO-aHATITUYHUM CUCTEMaM JIaH1 € OCHOBOIO JJIsl IPUIHATTSA PIllIEHb 3



BJIOCKOHAJIEHHS Ta ONTHUMI3allii isUIbHOCTI OpraHizaiii 3amis JTOCSITHEHHS
[IOCTaBJIECHUX [UIEH.

MeTor0 AOCHIKEHHS € MIABUINEHHS PIBHS 3aJ0BOJICHOCTI Maca)XHpiB
KOMIIaHIi-IEpeBi3HUKAa 3a pPaxXyHOK BHUKOPUCTAaHHS METOMIB Ta aJTOPHUTMIB
MaIIMHHOTO HaBYaHHSI.

O0’ekTOM  JOCHKEHHS €  Tacakupd  KOMIaHIM-IIepeBI3HUKIB,
IPEJCTaBICHI CTATUCTUYHUMH JTAHUMHU.

[IpenmeToM nmocaiKEeHHS € METOAM OOpPOOKM CTAaTUCTUYHHX JaHUX Ta
MOJIeTTh MAIITMHHOTO HaBYaHHS HA OCHOBI CTATUCTHUYHUX JAHUX TSI IPOTHO3YBaHHS
3a7I0BOJICHOCTI Maca)XUpiB KOMITaHI1€0-TTEPEBIZHUKOM.

Jlnst BupilieHHS TIOCTaBICHWX 3a7ad BUKOPHUCTAHO MAaTEMaTHU4HI Ta
CTaTUCTUYHI ~ METOAM  MAIIMHHOTO  HABYaHHS,  00'€KTHO-OPIEHTOBaHE
porpamMmyBaHHS.

HoBu3sHna pesynprariB kBamidikamiitHoi poOOTH MOMISIrae B yAOCKOHAICHHI
METO/I1B MPOTHO3YBAHHS 3a/I0BOJICHOCTI MACAXUPIB KOMIIAHI€I0-TIEPEBI3HUKOM.

[IpakTryHe 3HAYEHHS PE3yJbTaTiB KBamiQikaiiiHoi poOOTH ToJrae B
TOMY, 110 METOAM Ta MOJENTI 3amporOHOBaHI B JOCHIIKEHHI, TO3BOJSIOTH
KOMIIaHISIM TepeI0adynTH 3aJ0BOJICHICTh PI3HUX KATEropid MacaXXupiB SKICTIO
HAJAHUX MTOCIYT, IO JIA€ MOXJIMBICTh BAOCKOHAJUTH Ta ONTUMI3YBaTH MOCIIYTH, a
TaKOX BXKUTH HEOOX1THUX MAPKETUHTOBHX 3aXOIB IS yTPUMAHHS OKPEMUX TPYII
MacaXupiB, HATPUKJIIA, 332 JOMOMOTOO CIeIiaTbHUX MPOIMO3UIIINA Ta aKIIiH.

Temarrka TepmIoro po3auly MPUCBSYEHA OTVISIAY MHUTAHb 3aCTOCYBaHHS
METO/[1B MAIITMHHOTO HAaBYaHHSI IIOJI0 TPOTHO3YBAHHS 33JJ0BOJICHOCTI CIIOKUBAYIB,
oMy Ta aHami3y AaHUX 3aJ0BOJIEHOCTI MACAXKHUPIB aBIAKOMIIAHIEIO, a TaKOX
IMITOTOBII 1X IO MOAEIFOBAHHSA.

VY npyromy po3aini po3mISIHYTI OCHOBHI METOMIM Ta aJITOPUTMH MAITTHHOTO

HaBYaHHS K1 MOXKYTh OyTH 3aCTOCOBaH1 0 BUKOHAHHS 3a/1a4i Kiacugikarii.



Y TpeThOoMy pO3IiTi MPOBENCHO MOESITIOBAHHS 3 METOIO MPOTHO3YBaHHS
3aJI0BOJICHOCTI MMACaXMPiB aBIaKOMITIAHI€I0 HA OCHOBI CTATUCTUYHUX JaHUX, aHAI3

Ta BAOCKOHAJICHHA MOI[GJIGI\/'I MAaIlIMHHOTI'O HABYaHHS.



