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IHOOPMAIIMHA TEXHOJIOI'ISI IEPEJBAYEHHS PIBHIB
3AJOBOJIEHOCTI HACA’KHUPIB ABIAKOMIIAHISIMH

BiHHUIIbKHI HAI[IOHATBHUN TEXHIYHUN YHIBEPCUTET

AHoTanis

B pobomi pospobneno mexwnonocito nepedbauenHs piHié 3a0080JeHOCMI NACANCUPIE asiakomnauismu. s
BUKOHAHHS NOCMABIECHOL 3aaalu 6)/.710 BUKOPpUCMAHO maxi MO()e]ZZ MAWUHHOCO HABYAHHS. BUKOHAHHS NOCMABIEHOL
3a0aui ¢ Logistic Regression, Decision Tree, Random Forest, Extra Trees, KNeighbors.

Kirouosi cioBa: Python, mepenbadcHust, 3aJOBOJICHICTD TTACAXUPIB, MAIIMHHE HABYAHHSI, aHATII3.

Abstract

The paper developed a technology for predicting the levels of passenger satisfaction with airlines. The following
machine learning models were used to perform the task: Logistic Regression, Decision Tree, Random Forest, Extra
Trees, KNeighbors.

Key words: Python, prediction, passenger satisfaction, machine learning, analysis.

Beryn

[oxus iHGOpMaIiifHI TEXHOIOTIT MTPOJOBKYIOTh PO3BUBATHUCS, IO CIIPHSIE 30UTHIIIEHHIO O0CSTIB TaHUX
y cBiti. Lli nani HamaTh 0e37MiY MOKIMBOCTEH JAJIs aHami3y, Kiacuikallii Ta MPOrHO3yBaHHS B Pi3HUX
ra;my3sx, BKIIOYAIOYU aBialliifiHy iHAYyCTpil0. BUKOpHCTaHHS MaHMX MOXKE IOMOMOITH Y MPOBEACHHI
KOMIUTIEKCHOTO aHaJIi3y JIJIsl BUSIBICHHS TEHICHIIIHN Ta iMeHTH(IKAIi] KIFOY0BUX (DaKTOPiB, IO BILTHBAIOTH
Ha 3aJI0BOJICHICTh NTACa)KUPIB aBiaKOMITaHIsIMH.

BpaxyBaHHS BiATYKIB MacaXHpiB Ta aHai3 iX MOBEIIHKH Ta YMOJAO0aHb € KUTTEBO BAXKIIMBUM IS
aBiaKOMIIaHi, 100 MiIBHUIIyBaTH PiBEHB 32I0BOJICHOCTI KIII€HTIB 1 ONTUMI3yBaTh HOCIyTH. [H)opMariniHi
TEXHOJIOTI JIO3BOJISIIOTh HE TUILKM aHAI3yBaTH MOTOYHHN CTaH 3aJ0BOJICHOCTI, ajleé ¥ MpPOTHO3YBaTH
Mai0yTHI MOTpeOn Ta OYiKyBaHHS MACAXKHPIB.

3a momomororo 3aco0iB aHaii3y BENMKUX JAaHUX Ta MAIIMHHOIO HAaBYaHHS aBIaKOMIIAHII MOXYThb
PO3pOOIATH MTEPCOHANII30BaHI MPOTIO3HITii, TOKPAIyBaTH SKiCTh OOCIIYyTOBYBaHHS, 1 HaBiTh NepeadavyaTu
MOTEHIIIHHI TIPOOJIEMH, SIKI MOKYTh HETaTHBHO BIUTMHYTH Ha JIOCBiJ macaxxupis. Lle mo3Bossie koMmaHisim
MIBU/IKO pearyBaTH Ha 3MIHM y BUMOrax Ta Oa’kaHHSX KIEHTIB, 3a0e3nedyroun iX MakcHMalbHe
3aJ0BOJIEHHS 1 TOSITBHICTH[1].

TakuM YMHOM, BUKOPHCTAHHS MIEepeI0BUX 1HPOPMAIIHHUX TEXHOJIOTIH /ISl aHaJi3y Ta 0OpOOKH TaHUX
€ KIIFOUOBHUM €JIEMEHTOM B CTPATETIi yIpaBiHHs KITI€EHTCHKAM JOCBIIOM B aBialliifHii iHAYCTpil, CIPUSIOUYH
T IBUIIIEHHIO PiBHSI 33/I0BOJICHOCTI IMACaXXHUPIiB Ta IXHKOI BiIIAHOCTI aBiaKOMITAHIsIM.

ITocTranoBka 3agaui

Metoto poboTu € po3pobicHHs iH(pOPMAIHOT TEXHOJIOTII mnependavyeHHsT PIBHIB 3aJI0BOJICHOCTI
MacaXHPiB aBiaKOMIAHISIMHU 3 BUKOPUCTAHHSIM METO/IiB MAIIMHHOTO HABYAHHSI.

st nocATHEeHHS 11i€1 MeTH HEOOXiTHO BUPIIIUTH HACTYITHI 3aBJaHHS:

—  TOBECTH OTJISiJ] iCHYFOUHUX CHUCTEM;

—  MATOTYBATH JaHi JUIS MOJANBIIOI pOOOTH;

—  TMPOBECTH PO3BIMYBAILHUX aHANI3 IaHUX;

—  moOyJyBaTH MOJIEIIi Ta BUKOHATHU MPOTHO3YBAHHS;

—  OUIHUTH pe3yIbTaTH POOOTH MOAETIEH.

Pe3syabTaTi gocaigxeHHs

Hanumu Ui nepenbauenHs Oyno oOpano nmaracet «Airline Passenger Satisfaction» y cepemosumi
Kaggle [3]. [Ipuknan gaHux 3 MbOTO JATACETY MOKA3aHO HA PUCYHKaX 1-2.



Detail Compact Column 10 of 25 columns v
About this file
20% of full dataset to use for testing
# = o id = A Gender = 4 Customer Type = # Age = A Type o
Female 51% Loyal Customer 82% Business
Male 49% disloyal Customer 18% Personal
130k 7 85
] 19556 Female Loyal Customer 52
1 8835 Female Loyal Customer 36
2 12360 Male disloyal Customer 20 Business
3 79 Male Loyal Customer 44
4 36875 Female Loyal Customer 49
5 39177 Male Loyal Customer 6 Businesd
9433 Female Loyal Customer 77 Businesd
7286 Female Loyal Customer 43
8 27588 Male Loyal Customer 47 Businesd
9 2482 Female Loyal Customer 46 Businesy
Puc. 1 — HaGip nanux «test.csv»
About this file
80% of full dataset to use for training
4 Gender = & CustomerType = % Age & Type of
Female 51% Loyal Customer 82% Business 1
B - Im
[ 104k 1 130k
a 78172 Male Loyal Customer 13 Personal]
1 56 Male disloyal Customer 25
2 118028 Female 26
3 24026 Female Loyal Customer 25
4 11929 Male Loyal Customer Business]
5 1 Female Loyal Customer 26 Personal]
82113 Male Loyal Customer 47 Persona
96462 Female Loyal Customer 52
8 79485 Female Loyal Customer 41
9 6572 Male 20
8 34991 Female 24
1 51412 Female Loyal Customer 12

Puc. 2 — HabGip manux «train.csv»

Habip nanux, mnpusHaueHWd sl aHamizy Ta mnepeabdavyeHHs pPIBHIB 3aJ0BOJICHOCTI Taca)XHpiB
aBlaKOMIIaHisIMH, CKJIAJIA€ThCS 3 ABOX YaCTHH: (aiiiny Juts TpeHyBaHHs train.csv i daiiny mis TecTyBaHHsS
test.csv. @aiin st penyBanHs MictuTh 104,000 3amucis, a daiin mis rectyBanas — 26,000 3amuciB, KOxKeH
3 akux Mae 25 croBnuiB. Lli cTOBHLI BKIIOYAIOTH Taki JaHi, SK BiK 1 CTaTh MAacaXWpiB, THUN KIi€HTa
(Hampukiaa, MOCTIHHUN KIIEHT YM BHUIIQJKOBUI MacaXXup), THIT MOJOPOXKi (MiJI0Ba Y TypUCTHYHA), KIlac
o0ciyroByBaHHs Ha 60pTy (€KOHOM, Oi3HEC TOIIO), BiZICTaHb MOJBOTY, SKICTh ciyx0u Wi-Fi Ha Gopty, a
TaKO OLIIHKA 3py4YHOCTI Yacy BHi3ny Ta npuOyTTs. Lleil netanbHuil onuc 103BOJISE IPOBOJUTH TIIMOOKUN
aHali3 3aJI0BOJICHOCTI TAacaXHpiB, MO0 € KIOYOBUM JUIsS TIJBUIICHHS SKOCTI OOCIyrOBYBaHHS
aBiaKOMITaHiM.

Martpuui ruryTaHuHH 4715 100y 10BaHMX MOZeIed MaIlMHHOTO HaBYaHHsI [TOKa3aHO HA pUCYHKax 3-7.



True labels

Confusion Matrix for Logistic Regression

neutral or dissatisfied

satisfied

neutral or dissatisfied satisfied
Predicted labels

Puc. 3 — Marpuus rrytanunu st mogeni Logistic Regression

Confusion Matrix for Decision Tree
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Puc. 4 — Marpwuis rutytanusu 11 mogeni Decision Tree
Confusion Matrix for Random Forest
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Puc. 5 — Marpuist runyranusu s mozeni Random Forest



Confusion Matrix for Extra Trees
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Puc. 6 — Marpuns mnytanusu 1t mozgeni Extra Trees
Confusion Matrix for KNeighbors
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Puc. 7 — Marpuus mwiyranunu s moaeni KNeighbors

Ha puc. 8 HaBeieHO pe3ynbTaTH YCiX MOJIEIEH.

Model Scaling Type Precision
Naive Bayes Mormal Data Gaussian 9.3402626
Decizion Trese Mormal Data Gini 9.9138%7
Random Forest Normal Data Gini 9.916335
Extra Trees MNormal Data Gini 0.213203
KNN Normal - 0.9079¢24
Logistic Regression Normal Data - 0.868215
AdaBoost StandardScaler - 9.913127
GradientBoost StandardScaler - 9.915822
LGBM StandardScaler - 9.94892%2

Puc. 8 — KiHnesi pe3ynbratu Mojeneit

BucnoBxku

[lix yac BukoHaHHA poOOTH OyJO pealizoBaHO iH(GOPMAaLiHY TEXHOJIOTIIO JUIA NepeadaueHHs
PIBHIB 3aJI0BOJICHOCTI MAacaKUpiB aBiaKOMIAHIIMH 3 BHUKOPUCTAHHSIM PI3HHX MOJEJIEH MaIIMHHOTO
HaBuaHHs. Pe3ynbraT ix poOboTH OyJIM MOPIBHSHI MiX c000t0, 1 0YJI0 BU3HAYCHO HAMOLIBII eEKTHBHY
MOJIeNlb  Tepen0adeHHs. Y I[JIOMYy, 3acTOCYBaHHs pI3HHMX MoOjeJed MAIlMHHOTO HaBYAHHS
MPOJEMOHCTPYBAJI0 BUCOKHN PIiBEHb TOYHOCTI B Iepen0adeHHi piBHIB 3aJ0BOJICHOCTI MACaXKUPIB
aBiakOMIaHisIMA. Y JIOCHI/PKEHHi, OyJO TMOpIBHSHO TOYHICTh BOCHBMH PI3HUX MOJIENeH MAaIlWuHHOTO
HaBYaHHA. Pe3ynbraTy mokaszanu, mo Monaeinb LGBM 3 macmrabysannsm StandardScaler e Halikpaiiioro



MOJCIITIO T Kiacuikarlii JaHuX, SKi BAKOPUCTOBYBAIKCS B TOCIIKEHHI. BoHa Mae HalBUIITy TOYHICTH

(0,948929).
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