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Abstract This paper conducts statistical analysis, text mining, machine learning, and
BERT (Bidirectional Encoder Representations from Transformers) to the WOM
related to airlines. The datasets that this paper analyzes are (1) "Minhyo Review
Dataset" provided by meisterstudio, Inc. via IDR Dataset Service of National Institute
of Informatics, (2) "Oricon Dataset” provided by oricon ME Inc., via IDR Dataset
Service of National Institute of Informatics.

First, the data analysis of "Minhyo Review Dataset” classified the WOM of change
reservation, company correspondence, correspondence to the cancellation due to
COVID-19, and correspondence to baggage when boarding by LDA, which is one of the
topic models.

The satisfaction of the airlines was estimated by the ordered probit model.
Supervised learning (SVM (Support Vector Machine), neural network, random
forest) and BERT (Bidirectional Encoder Representations from Transformers)
accessed the result from the ordered probit model.

Second, estimating the satisfaction of LCC by the ordered probit model using

"Oricon Dataset"confirmed the importance of the hospitality factor.
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2.1 LDAICLZ5H
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He Ul BHHEZTETOINTETHLZDOMNE v 7 ZMNT 5 2 LWL 2,
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K*x3 LDAIICLZAIINENE

1 2 3 4 b}
Topic 1 | F#J 0.012 | & 0.012 | & 0.009 | Hif 0.009 | 0.008
Topic 2 | *fIis 0.022 | FIH 0.018 | £tk 0.014 | K¢l 0.013 | fi 0.012
Topic 3 | F+ &l | 0.019 | xfis 0.015 | #H 0.015 | 214 |0.014 | P# 0.013
Topic 4 | fif#) 0.017 | 2% 0.013 | i 0.012 | H¢fl 0.012 | #3f 0.011
6 7 8 9 10
Topic 1 | HE&k 0.008 | Z&#k 0.007 | IR 0.007 | &his 0.007 | #A3 0.007
Topic 2 | HEif 0.009 | RAT 0.008 | ¥#y 0.008 | ¢ 0.007 | #i2e 0.007
Topic 3 |f# 0.010 | &tk 0.009 | 257 0.009 | &4 0.008 | iz 0.008
Topic 4 | IR 0.011 | 2tk 0.010 | #IH 0.010 | Atz 0.010 | i 0.008
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R 1RE
FIH 0.2794***
(0.0546)
PSP —0.2572%**
(0.0565)
KM 0.2940***
(0.0686)
NS 0.3201***
(0.0842)
TR —-0.1760**
(0.0746)
L4z —0.2491**
(0.1143)
AKX —1.0820***
(0.2289)
I —1.0551***
(0.1242)
JE —0.9575%**
(0.1237)
W& -0.3212*
(0.1656)
KA —-0.3765**
(0.1812)
FLEIE —-0.4250**
(0.1877)
F v eIl —1.3285%**
(0.3824)
THah —0.3559***
(0.0889)
2 -0.1568*
(0.0928)
73 0.3721*
(0.2022)
B 1.4562%**
(0.31140
LCC 0.1725%*
(0.0796)
Bu 0.3281***
(0.0795)
I 1.7509%**
(0.3027)
HIES L 1.9466***
(0.3618)
PR 1.4205%**
(0.2608)
I 2.3872%**
(0.4356)
JAL 0.2191***
(0.0743)
BT — 5% 2,583
LR chi2 (19) 664.85
A ERER 0.0000
Pseudo R2 0.1290

e p<0.01, **: p<0.05, *: p<0.1

() : robust standard errors
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K% 5 BEHRTH %, accuracy score FiR KN L DA V5 LT 5 L Z b (0.6865),
FIGHII @ b D1E SVM (0.7239) & 78 5 72, f 1 score (2 1FIF R UMl & 75 - 72

K=5 #HEhdYREFEECKSFHE GERE)

accuracy score f1 score
SVM 0.7239 0.6239
—a—F)Rxy bT—=7 0.7097 0.6379
TV LT VXD 0.6865 0.6214

2.4 BERT [C& 35l GHEE) O
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72o % Z T BERT (Bidirectional Encoder Representations from Transformers) % f >
TUEE R A7, epoch B 4 3% E L7284 D loss & accuracy score % it illl U 7z % 5 A
M6 ThH b, 7 A MU D accuracy scoreld0.7558~0.7829& 72 0, HEMkH O & &
D@RWESR ST, LA L, epoch BASH A T valid M D loss i3, &L
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KH (2017 MEHTERZES VT 413, FRCO~DICHRT 5 52 %,

WA BT RAM R, FHMEARICCh S OKFEOMBIELZMOT, IHFE 7oty
NEFVEMOTHEGE U HERHERIBIKE S 0l 0 TH 2, fiatkie, MetiicHET
REMNT 5 2 TR OKEEMME - BT, EENOMESAKE OISO THE T
Hote (K0Ds $0T, OFFZXORE SHBEHMA X < 1 %/KHETHRIMITH E 2K

L R AN
Kx7 #HEEICEATSEIT-%

EdEE] B TVE| P | AR S | dR/IME | K
Fa Ly N 4,208 6.86 1.73 1 10
ThiE ORG & 1,708 6.98 1.74 1 10
Wi ATtk « X Ok oFRIEE 1,708 6.99 1.76 1 10
HEF v o R— 2 DFFE 1,708 6.57 1.91 1 10
TEHENDORTZEZARE O E S « LD « BLAPT S 1,708 6.66 1.84 1 10
ZEUEN O R ZE 2 pRIk EL 0 K1 1,708 | 6.64 1.81 1 10
TN DRTZELAIR R DG LS A 1,708 6.93 1.71 1 10
ZEEN OTZE SRR O, GE L 1,708 |6.78 1.77 1 10
TEHEN DT E OGO T E S 1,708 6.77 1.84 1 10
TN OTESHIRE O RND G0 3 & FERY — b TR Aes &) 1,708 |6.50 1.95 1 10
TEHRNDOZEAIEH O (3 2= —v 3 ViE))D) OES 1,708 6.67 1.82 1 10
HEZRBHOWZ S - &0 - BILAP TS 1,708 6.84 1.82 1 10
% F s H O £ 1,708 6.92 1.78 1 10
HEPHFHOH I LA 1,708 7.10 1.70 1 10
HERFHHOM, §HLS 1,708 | 7.03 1.73 1 10
HHEREHHOIIED THS « (S 1,708 7.01 1.78 1 10
HEPHEHOLES (I a=r—v a Vi) OES 1,708 |6.92 1.76 1 10
FHEEBEHOEANT 7 205D X 1,708 6.99 1.72 1 10
FU 7 OO TS 214 6.64 1.99 1 10
Ky Yo7 oFERLS 214 6.67 1.93 1 10
BN WIi-Fi R (R<— b7+ >, FEHEWRIEOALE) o eI 1,708 5.51 2.17 1 10
BNOGZHR (A>T TOFHA v, %) 1,708 6.25 1.83 1 10
BN D iR 1,708 6.68 1.80 1 10
TE OIS GREE < BE - KU 1,708 6.71 1.73 1 10
JEEDIRS (FigAAOHROILS, JEItDJRS %) 1,708 5.37 2.19 1 10
JEIE OBETE AN E =5 —, I 1,708 | 5.04 2.26 1 10
JENE oYt (BRI, V7 54 =2 7O M) 1,708 5.21 2.17 1 10
JEJEE O EAE 1,708 6.39 1.87 1 10
A% IS d 2 — EXDE (BiZEXHHECEERBHOHER S L) 1,708 6.75 1.84 1 10
MG I R8O (BN, BN > % —F 10 4 > b, BN &) 1,708 6.25 1.96 1 10
FIH U 7o i 28 2k b o A5 H5PE « Z20& CEZEB O 725 7278 &) 1,708 6.34 2.05 1 10
b5 TN Bt GEEE - KA, FOME I X, oX IANF—URE) 1,708 6.21 2.00 1 10
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EBENORERHIMAOKNOS Y DTS HER7 — M OTMTES &) RRtH
EHENOMESHMEOXEES (I a=r—v a3 Vi) oma <8‘,?§33>
FERBHONSZ X « GRLD « BLAPT 28'_?%
HEFH B DL —(giiggz*
HEFHROGRE LA —(gzgg%)
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S L 00978)
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Ao e
ZEFH D e b= i : -0.0557
EEi[0) Hhﬁé (/mlg M {MAE M ﬁ,_t) (0.1095)
HERE DR E (iR OB OIRE, LDk %) 23152255
JEG oBEYE BARE =5 —, BIFE%) (g%ggg*
JEIE DU (DO, ) 2 54 =2 7 OFEE) &ﬁ%)
RO [
IS 24— EROH WEAHIEPHEE T ROMHE T &) gﬁ%%
RIS 2 RGO E (WAL, BTy —7 4 X 2 b, BRI &) D298
R L7 i ze 2t O fS D « 0 CERE D 72 5 7213 &) %ﬁ@%
NS TITHT BRE GEIE « K, TOME I, o bAF—UiEE) -(8(1)(7)‘;(7))
BT — 2 5 383
LR chi2(19) 1,016.26
AR 0.0000
Pseudo R2 0.3022

o p <0.01, **Ip <0.05, *: p <0.1

() : robust standard errors
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