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Investigating Passenger Activities in Airport Terminals

Using Dynamic Choice Models

Student : Ya-Han Ku Advisor : Yi-Shih Chung

Department of of Transportation and Logistics Management
National Chiao Tung University

Abstract

The research used the trajectory data and the questionnaire data to investigate
passengers’ activities in airport terminals. The target passengers are those who used the
international flight at Taipei Songshan Airport. The research used the dynamic choice
model based on mixed logit model with panel data analysis and latent class model to
exam how the time pressure, spatial design of the airport, activities conduted and
boarding reminder will affect the activity choice of passengers in the airport terminal.
Specifically, this research was able to measure the relationship between visibility
attraction and the activity choice preference with the visisbility index. According to the
modeling result of the latent class model, passengers using the international flight at
Taipei Songshan Airport could be classify into two categories. According to the feature
of each groups, this research was able to draft some management strategies to the airport.
The airport could provide more suitable information to passengers consequently, and

increase passengers’ positive experience in the airport terminal.

Key words: air-passenger, trajectory, shopping behavior, discrete choice, mixed logit
model, dynamic choice model, latent class model
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SPCNF RITH 0 g B A KRBT 0 N & AT BT PTE R A
Unjk = BnXnjk + Enjk (3-1)

R E RS p P RS R B R T i M bldesE T4
B X R BT — AR 0 % F Train.[34] 0 i * 4 iwfi
% & #H0:0 (mixed logit model with panel data)zE = & ik & 4% -3¢ >
L i % g FIPR A 2 18 % #ic(lagged dependence) - A = -
#

2

MR o H A EF R E AR BAKIAER &R A AL

trenj2- B Ap 3 bz ® % JRIE_Extreme Type 1 Gumbel 4 # 03k ™ > & iR 48
KBES ifed BMALARBETER DS Rl 0 ={iy,.., i) RI*E n3
ForiE gz KAEHOmMepF AR R a8 7 £ 55832 BE# &K
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AFTRAEFED 20 LRppIREL S AR T 2 f(visibility) ~ @ e &1
(relevance) ~ L& s 3k Bic® ~ 71 AR RS E 0 10 2 L 2R E (weight) 2 7 B $#cie S > 4o
NEA) BB BP ()N A BB B2 R E s FEA R B AR
Z Mw—ﬁ<%ﬁﬁﬁ’m%i&%%iwm&% R SR A SV P et E

PR B RE A AR E 2 RAITHF - I RIAGER ARG I ER LKL
Seniz— g TRBE B35 k(=1 M7E- HFAI B2 FLTRFH
Fom Rl R D d NGB T eEp i BT UEERGL]E Rl =15 F R =k
Bl ks 18R j B2 BHLA B (N)& v i a5 S iRsalic & (L) shadndic > 4ot
(3-7) > ki e i3t 0~1 2 > Bo~Py> MEBREGFG Sl AFLRIP12GHE
4000 FE P B R PR EREE g S R BRI AR5 B,
Z 3t E A3 0 PEd St p 0BT j BLAr R A EARSE g b 0 R A RO hg
FR @3 Bhaif AR A% - Wil 5 LBHF B - RS RK%)LEE - A FFK
Wi d 5 1 (bedR e £ 4038 ﬁr‘*ﬁ Regmask  MEFHM) AR
% B P Tk 5 3% ki 2 5 (use rate) 0 4ot (3-8) o

{4 Frm— CU—J (3-4)

lj N
2ij=1"ij Wj

1,if jis visible from i and r;; # 0

cij = { kij, if Jj is not visible from i andr;; # 0 (3-5)
0,77 =0
\ 8 {1, if connection from i to j is necessary (3-6)
Y 0, otherwise
kij = e~ (Bo+BiN+h2Ld) () < kij <1 (3-7)
b, 1, for process activities 3-8
Wj = {uj, the use rates of discretionary activities (3-8)

R oo d WKW ER A UG AT EE FAORE R P 5 ERER
RO RN P AFTIREHNREASZGE C AE R F R EREF L o Flet pow i
25 AR Ay e Sl AL T 2 p(visibility) e 0 Ep iBT B RG Lj8 R

;=15 F R =0 FF > d WAELE L WHFEFEBLERENDTFE R 7
mﬁé/—éfrvéﬁi‘l(%#ﬂ B B REE C H B R B ER) T 228 LARE
EE > AR #P 33x33 el 4k 2 33x4 A o F AR R AE B PF AT
EROF R CRRAKGE L e BE A R P NER AP AR BLARERI S o
LAl PREEC & - EEaR
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3.5 BAafEu Hod

R LSS SRR SRS G A chE B o £ H B Ep
&k £ B (taste heterogenelty) o FE ; & s * S e 0 Kamakura & Russell.[53]% & e
&2 ] 405 (latent class model) # * ¢ 7 4 AR > B AT W BN ¢ 0 BRI 2
BE LA UBRIRE ERELFLGRBM a5 - BRIEP GBS BELT
Fe BT 12 o Wen et al. [44] -8 i ) 5558 Jis _@%f P BRI L D AR
EHEROPFT AR A F - A FES R AR FIRARER P F 0 B 20
PRREERENTFFRROBF > PRI RFESZPIS LT 2 o

AL HFER IR FRIEZ T RE AWHFK I EHER T 5 DR B r
BRI AR 5 A A2 B dp w050 (latent class model with panel data » & i i & B A AF
W) F AT BARMH L ARG S BA SR RESE - PORE BNV BRI
AR, FECP F [ BHFE IR ARESET? FF > FIiRTENEHDPBT
F57 4r3%(3-9) :

(Bl
O x— T ——y (3:9)

He B! RIESaFRie kv £

Sk B RIE S ot 5 R B RS 34 dest(3-10) ¢

_ _ exp(ysZn) = v
M, (s) = N AT S (3-10)

Hd 7, 0w R chip A Ak § g s =t S
Ys © WM B2 TR Sl £

P ht AR F RS HEBFES X AL n EH ORI T A5 5 N
(3-11) :

S
P(i) = ) Pa(ils) - My(s) (3-1)
s=1
gV AR 2 R R T A AT ¥ LR ES A iR - R Y 4

&4 AIC(Akaike Information Criterion)4= BIC(Bayesian information criterion) o 4% I§ #icf#
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BRIl F RIEBAR S o WS B2 R L ATRAR) o F s Bl e L il Ak §
2 Tl de s d T Fidic o AIC 4o BIC 4 18 2 5% 458 (3-12)e(3-13)

AIC = —2LL(B) + 2K (3-12)
BIC = —2LL(B) + KIn(N) (3-13)
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AT 2019 & 17 10p 2 17 26 P BAr LSS RIRAUE N & B 306 @ 4R A
BRa o MIMARAZ FPN AR T R SRR SE Y G2 E s B
B focthAd: 266 5 AT H Y A EFRRERSEINR 2 KE o AT

AR gl S it “,/T‘"J g e 3K b B e TA(R Y 3 h i APPs
Bt AFEFTEBENRAERNE S R EHSF S B "«tdﬁ, J - L ¥ APPs
FAGK LE PR 0 BRI N AR D E BT S 10 A sk peds

LP K PERER S SE AR E- R AR RS B RN

B% 34 EER U BEERT AL B E e’—h‘;—éfrvéﬁil(ﬁi%iéﬁé B REE T

FRARGED - 2 GEE) PHAE SHY] - E@ - for > LFIBEEL AR

S e R ARG B (L WA S e
S dEGEWSLPE L T f—r it HE o

e

D AL1 § TSR A TSR BT R 422 § R
,f

ua

411 RPERFTHRERIFRTH

AL FRYE 266 X H A AT # Y 7 ik 56.39% > -+ A ik 43.61% ;
EdRIRF AT o 2 31~41 & (25.19%)Fr 41~51 & (25.56%) 5 i B < Edek o H =
% 19~26 % (15.79%) % 51~61 % (15.41%) » 121 % 5 % e r e F R IRE S A 0 11 5~7
7 (19.55%) %% » 2 =t 5 3~5 F(17.67%); &7 428 = & 1~ & B Fr(48.87%) " »]5 B
B AL H R (34.59%) ; BE S ¢ oA 1k 82.33% 0 ¢ B A pEA B 17.67%; KA &
Bk 3G 2 G 0 68.80%:kE i h s 26.69% 37 E A AP ] 4 Bk 4.51%3%
EREEER ~ZR -~ BRBME P AZER R

% 4-1 %37 2k + F 4 (N=266)

L3S Bk T A (%)
A 7 44 150 56.39
e 116 43.61
E3 19 % (% )~26 % 43 16.17
26 % (5)~31 & 35 13.16
31 & (5)~41 & 67 25.19
41 #(7)~51 & 68 25.56
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R Bk 7 A (%)

51 f (7 )~61 41 1541
61 & (7)~T1 9 3.38

71 A ()] 3 L13

LEPCN 3F T 33 12.41
3H(4)5% 47 17.67

54 (2)7% 52 19.55

TH(3)9F 39 14.66

Q¥ (3)-114 29 10.90

11§ (5)-15 4 26 977

15 § (3)r 40 1504

KT AR 30 (2)0 8 301
L 23 8.65

4 130 48.87

A 92 34.59

o 13 4.89

A5 e 47 17.67
L 219 82.33

TR PR Tk 26.69
5 183 68.80

H o 12 451

o A-2 B L 266 XA R BHOER > B = A PHIF 6 1EED
= (5)r4 } (45.49%) 1 GiBeB 0 B =t L& & 1~2 5 (21.05%) ; ¥4 = & L RS R 2
s =Bl 55 (F) ¢ (38.35%) B 5 0 H =t AR PR A2 B4 5% (20.30%) 5 iF
FzERLBEFRPN R FH = 52 0=x(75.94%) " biE g 0 H = 5 1 =1 (11.65%);
W2 SRS S Gl E 2~3 R - S (47.37%)k 5 > A L E @R 1 =%
(22.56%) 5§t S H-pEn 2 Sgh ek L (b 54.89% 0 2§ diE 45.11%; B3 = & ffs
BPET AR G4 A B2 S 5 A 2~3 PR - < (45.49%) B F 0 B L&
SHEE - K (3158%); F A LS HREE G - S5 X K2 sk ea R ik 52.26% 0 2
$ ehik 47.74% o

F4-2 %3 % 2 R ¥ 05 (N=266)

LS [ 33 B A (%)
W4 = E E AT FEU 1% 21 7.89
FE21%(5)2=% 56 21.05

YERCERSBIECENE D AER T
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R Bk 7 A (%)

2 2x(3)3=% 28 10.53
2 E3x(3)4=% 19 7.14
£ 4=x(5)5=% 21 7.89
ZEL5(F)0L 121 45.49
B2 = Ep L 0 = 54 20.30
FAE 5 (RE &) 1= 40 15.04
2 =% 41 15.41
3= 18 6.77
4 % 11 4,14
5= (7)1t 102 38.35
WwdZ E LY 0 = 202 75.94
FHAE (RN &) 1= 31 11.65
2 =% 11 4.14
3 =% 3 1.13
4 =% 1 0.38
5=(%5)t 18 6.77
w2 - ERSEPE S AT 41 15.41
£ 2~3 XY 1= 126 47.37
E R 1= 60 22.56
A PR LA 39 14.66
ol S S S % & 120 45.11
7 146 54.89
W3 Z ESET AT EAYR 45 16.92
F2~3 PV 1= 121 45.49
AT 1= 84 31.58
& PR 1= 16 6.02
Fol - R o5k g 127 47.74
7 139 52.26

F4-BHTW 2 266 (% 3K e A FALF R ¢ A7 L 3 AR 8 74.81%
W AZE =k 25.19%; % E F 2 2 dk G4 1% (71.05%) ¢ B BB o H = L 2 12(26.32%);
3 &= poen™ g1 i7(68.80%) 8 5 0 H = L #FAL % (16.17%)fe ik B (13.53%) ;5 ¥ §7
X #Hc? gk 4 5~8 X (37.97%) " bEF 0 H =t 5 1~4 % (29.70%) ; ~ R4 3k E (86.84%)
FLF AT R R EM A GG LA RE R 0h865%; f E AT Y
57.14% i 8 A 5 52 £ A 0 34.29%iE A SR Bk E R E A L S FFAK
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G m TR E(68.42%)B % 0 B h G 1 4 R i7(18.05%) ; R FarkE g ¢ o G
75.00% 0 (7 4 & %#—‘F'f e E-FE AP R0 2 =05 15.48% 5k 74 4 %#—‘F‘{ e =

3 4-3 £ 3K e T (N=266)

R Bk 7 A (%)
3 A2/ 42 2 42 199 74.81
2 67 25.19
SRR 3 o 1 0.38
1 i 189 71.05
2 it 70 26.32
3 (5 ) 6 2.26
A e ) 590 36 13.53
11 183 68.80
B 43 16.17
e 4 1.50
(7R HKe 1~4 = 79 29.70
5~8 = 101 37.97
9~12 = 28 10.53
13~16 = 35 13.16
17 2 (F) ¢ 23 8.65
R S (S 231 86.84
14 23 8.65
2 4 10 3.76
34(5) )2 2 0.75
BEBIERGE FERE P4 12 34.29
(N=35) - 20 57.14
2 1 2.86
H 2 5.71
e i7 A B 0+ 182 68.42
14 48 18.05
2 4 12 451
3 4 11 4.14
4 % (z)mk 13 4.89
Ble 7 AR T4 FPE~FE % 63 75.00
(N=84) A 13 15.48
g 8 9.52
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044 B AR ER 2L o £ (N=266) - X HHcBd < 3 AT
L L) ATV AAIARTRE R AY U AEFFHFES AR AR R AR
Rt BB % (28.95%) 0 £ F 63 4 5 H o F AT R PR BRI M
K R ER 0 B 1787% BT ORPF-EREE g R T P20 4 5 B @ F
SIE-Y el R i A (RS NS R S S8 EAR A SVAR TICE
FRFAEH TS RS AW RSSO E H (3878 % mﬁim?&# BAED
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g ?ﬂ% %35 &P
B R4 (RHER (BPF  R& O BHR (FFZ (i& 38 2 #%)

V vV 63(23.95)
v 47(17.87)

v v v 17(6.46)

v v 14(5.32)

vV v v 13(4.94)

v v V 13(4.94)

v v 12(4.56)

V v v 10(3.80)

v v v v 9(3.42)

v v V 7(2.66)
Hi gl s <7(22.08)

J

A4S FRAEE L BB FINORMRRNZ206) FP £ T AFEEBHY
ZEEER R S AR A q}&ifnf&i e A T el 2 F X TR E R
LR pAFEE Y o BRFRDOREE A SRR R FED O 19.92% 0% 2 H 0 AR 1 E
GPLE = F 2 B)AF R H FER > 80.10%NL 2 E A E R AT AR BFE A
W5 54.14%7r 26.32%:h% 22 o IR M SAE U 2 AU AR B o AP
27T 0 B 9.40%:H% E g u:g FIRAFRPES > ARG F A RS SR
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THEETRNL 644
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VR ob Rl e 3 8-F 3 Tk | BT E
(k34 % #%) PR L R (4 4R)
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R R B RE ERB A R R EF - P R Bk Rk R
PlE 4%t i8> Wing’scafée (§ & 2 * & > 2 B L AP 2 LRAFR B BT
i fo 3T fs ivf%;ﬁf'”r} TR HEREFEY PR EK TR ERRE 6 E
(FHRESREBE) P FZh s A RBE 0 U2 R B o

A ERRF R ttﬁwﬂ\ BEREERP §EHFE Rt R 2 kS
TRV RFRE BT ﬁ”lﬁﬁim'ﬂ’% (PldeE B F RS ~ P32 T FK2
BHEFIE) & " LERE fiﬂ B s Ad# 2 R E RS FHY (mixed logit model with
panel data)sE = #+ ji 8 #0500 4 a4 R L AW HT éﬁﬂ b‘:ﬁiﬁ o fE R 7
u—fapicfug B2 it (BEAREE B FIRPE R - ¢ K3 avid s 7 E %ﬁﬁﬁii Gt

B)-BEEAPR L FE (B2 2 B RFIH) % a#rr*(i#tﬁ ok S
ﬁx\ '«‘Ll’h et %‘F%ﬁx‘tﬁﬁﬁ&ﬁﬂ* FPERE % (7 R et By R F 5w ARtR)
MEAGEE (L] ERE ) U EED O ST (EL - AR S EL =
# Ltt&i;‘i—ﬁi#si’ PREIES R T G LS B B e s) B P BB fIAR
PR SBEEa E S N LR R MR R ) - BERS L ET o 5

_
+
Z,

Eh A Rl AP URER N L B R RS R RS A H R e
EH T BB R RS EE ﬁ% FE S F R ESRARED > 2 BSEE W
R AR XL GNER AT ARG REERESA T AR Y I RE RS

BFAH AT o
421 5B BT HHEN

2 A-6FRSFRhEHHSE LSS MNLL S 5 4 6> % 2 2% 8 MNL2 #
Fobeor £ 4 BE(BlAc H2 TR KT R ¢ KE S H A8 E) 0 MNL 3 550 e ~
ERFPEES ORE(heF BFEPFT - LT F F R MNLAR] 5 5o B30
MMA*Fﬁxﬁﬁaﬂﬁémmaﬁ’fﬂmsﬁﬁmﬂ’wur'i#t%imﬁ
Frak gl AT ARE S SRR GEKLHAEEG YR A RERES

Pl B feiE A [ (BHE) S BetBEER > U Z S R ap it s MNLA
BHP AR BB PR > H p? with respect to constant 5 0.154 -

RIHE 46T A RESS RN ARHHREDGEIFFL» HT P REX
g AR CRELLAELR  RRERIEBHFUORT L3 ¢ AFEB Y
WE R E e BAERAIT AR ARG H LT hanet T RZERMEE

oo R R 0 BRKR SR OHF SRR SRR T Rl F SR
L3 RS AL S SR S i S I & L5 s S e
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FWHRERRE PERRIF BT EEF(GHopy ~* B2 F 7
FREFBRAAEL KT A S HARGBESE A ESHTEPFTE RS %L
¥ % ED 'E"Ffi/é@vi\‘

j
IHF LA d A T AN ES R
i)

e AL [ ’ 2
3 E)OE e

uinfﬁg‘/éfﬁ"‘?«b‘f —LF %:ﬁf‘gﬁ %g,__?ﬁ ?F/L}#m?}iﬁfﬁg %;fmjj\‘!;u,

MPUTOZ2 e RERRF g 4% PR RAPRTR

Rft 7

iﬁﬁw$?
i ~—§< ’T&F"‘r.@i = %\Jv’}}ﬁif‘-ﬂ“ = rTH}JFI__, \_} r§ #Eﬁ@;f"llfﬁﬁfr LIS SIE)
BHEMF A OB IREFRM ML G R AR OGRS e o T B R

N T

)‘»} q)fr}

Ko R EH AR L B SR B PRI e E SR 2d LR RR

CERREEEIHEF B S HNERREGE RE o PR ERI T/
G KFTAE RS AR ER o P e EEE SR o
#4-6 FEEBESNIRESE ARSI EHES
fAfR Rk MNL1 MNL2 MNL3 MNL4
T EREFTVEK
Bt T b B S1.337F%% L1336%F% L1 527*Rx ] 683**
(0.143) (0.143) (0.169) (0.199)
EEIRES 2 0.463***  0.468***  (.265%**  (,203%**
(0.083) (0.084) (0.095) (0.107)
W Ed SL274%Fx L1 273%Fx ] BOTHRX ] T4TRH
(0.139) (0.139) (0.204) (0.212)
R 3 S
AR 0.514** 0.491** 0.429*
(0.224) (0.244) (0.249)
¢ HEEB AR R 0.176** 0.068 -0.048
(0.085) (0.091) (0.095)
S AREFTREK
FEEE S FIARPE T (2 &) BH %D 0.034%**  0.042%**
(0.006) (0.007)
FEALE 8 FIARPE (A 41): By s 0.031***  0.035%**
(0.004) (0.005)
FEALE S FIRPE T (S 4): H i Ed 0.047***  0.045%**
(0.007) (0.007)
BRI (F=1): AERER 0.528 0.743*
(0.399) (0.448)
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[rE KT S MNL1 MNL2 MNL3 MNL4
FWRAL (3 =1) B A 0.715%**  0.991%**
(0.244) (0.298)
FWRL (3 =1) B Em 2.366%**  1.801***
(0.345) (0.416)
R TIERET LR (A 8) B R ER -0.128%*%  -0.135%**
(0.036) (0.037)
EH TR E R (S 8): B -0.202%%%  -0.215%**
(0.026) (0.026)
EETEERER(S M) B e s -0.111%%%  -0.105%**
(0.031) (0.031)
Bz EPBEAES AR R LR 0.105
(0.096)
Bz BB E S A -0.125%*
(0.059)
Bz EPBE AR BB E -
EHL(R): B RSB ]
Ed(R): HAR S B el
(0.007)
Ea(K): H @ E -
V(T FR) BHEES 0.045%**
(0.015)
Ve r (T F R) A -0.009
(0.010)
Pygr (T FR) HisEd 0.040***
(0.015)
Bu) (3 #=1) B H R ES .
P (3 1) B s 02
(0.177)
Bl (3 #=1) 2@ -
FdZ P % (F21): AR -0.858**
(0.361)
B3z E PP % (3 21) B E 0.052
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Je3: X F MNL1 MNL2 MNL3 MNLA4

(0.212)
W - APPSR (371 B g -
FPEaE (3=1) BRHERER 0.958***
(0.334)
Fiaa R (F=1): Mg Ed 0.305
(0.208)
Fiasf (3=1): £ -
PR S FIAPFR X F IS HRIL AH RiEH 0.021
(0.018)
PR E IR X SR L MY AR 0.013
(0.013)
FEHL T S FIRPF R X BB H W SR 0.049%**
(0.017)
AIC & 1680 1676 1515 1473
i PE 17 S i (B -836.854  -832.861  -743.662  -708.392
p? with respect to constant 0.000 0.005 0.111 0.154
XS s 739 739 739 739
A & iR s FEELN BoiE - R cE *** < 0.01,** p<0.05*p<0.1
4.2.2 b f5iE 4 50
4T FRWARELEE S MIXI-MIX4 5 56~ 232 Gt o Ao

"xi%%‘—@i“&h“*”'] (random interception model) » MIX1 #°5% ¥ ¥ & & % 45 2 % #ic > MIX2 #-5¢
doon H A RB(WFZ ZWRFE W F e A E ) MIX3 558 4~ € BLpE
R4 i MIXA H538 AT 3 2 BEH ] 2 S8 058 > MIXE A5 5 % 050 (SR8 i
#-74] 5 random coefficients model) » # & - 3 BIFE B Bl AlRE R o e
2o BT RARAE R PR T AR TR j‘pi‘ B PRI A
A Befl o d R AEWARE N L ERALE RS AFETRY ¥ A FAEH
BB o

1% 47 SRS RB % 0 i L R R e
&%wm,*“\}&ﬁﬂx\zﬁ,ﬁgbi&i\}rﬁ ) R E l‘ﬁﬁv‘/éﬁvé el
YW E RENGEE T o G EPAF PR L EH T
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e

BAE PSS E (Dlcry ~ » AT F 2 2)00 5 BP0 R Y PR
KA S HARBESEASHTIEERE RS e, w2 a7 L LaT 2

Wé%%%@‘%ﬁim
a ARk (B T 2
%%ﬂi%ﬁﬁﬁﬁﬁm PR FIA A Bt BT AR VR A e e
P A AR S A4S 5 -] F

e ERA NN BER AR T LR Rl T s

B A A e
B EE R FRHE 0 LR ESEE
EERIERFRLREERE &

B R S

oomp Ay & R
SRR B Z E R LR F S G R R B AR R ER
PP B h S IR F RS2 g o B R R Tl R f o o BEoR BT T R E R
AEIFEW SR ERSE B SR B PR eSS 2d R R R 5 E
RRRGEEFIHE S E# 2 5 > W EHREIRE R APRTERIT FRHFEH
KERBERNE L EH > s § Mo EEEy S o
%47 FEEFHIRESS D HFLERES
AR MIX1 MIX2 MIX3 MIX4 MIX5
B A& E 3
JEIN A -2.111%**  -2.064***  -2.468***  -2.548*** -2,681***
0312)  (0.311)  (0.397)  (0.399)  (0.440)
5 0.462***  0.463*** (0.310***  0.285*** 0.242**
(0.084)  (0.084)  (0.110)  (0.110)  (0.116)
His B -1.276%**  -1.275%*%*  -1.653***  -1.774***  -2.002*%**
(0.141)  (0.140) ~ (0.229)  (0.218)  (0.275)
PR AL F S 1.341%**  1.286***  1.556***  1.397***  1.504***
(0260)  (0.269)  (0.309)  (0.299)  (0.339)
L P b 0.061 0.064 0.115 0.109 0.055
(0.191)  (0.190)  (0.300)  (0.248)  (0.259)
R LW E R 0.065 0.055 0.207 0.130 0.021
(0.431)  (0.407)  (0.714)  (0.447)  (0.428)
SR F S
W LR Ap R 0.462** 0.483* 0.405 0.480*
(0230)  (0252)  (0.256)  (0.264)
S RFE EREARE 0.053 -0.106 -0.196* -0.213**
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JES: 2 F S MIX1 MIX2 MIX3 MIX4 MI1X5
(0.092) (0.103) (0.105) (0.108)
RFTREK

RS E S IR (A 4). BH % F 0.045***  0.048***  0.050***
(0.008)  (0.008)  (0.009)

IEHLE 8 FI AP (& 40): PRS- 58 0.034***  0.036***  0.037***
(0.005)  (0.005)  (0.005)

IR S FIpPr I (m48) HiEd 0.045***  0.047***  0.049***
(0.007)  (0.008)  (0.008)
BRI (F=1): BHFEH 0.495 0.622 0.675
(0.598)  (0.581)  (0.603)

FWRL (7 =1): My EHR 0.944***  (0.989***  (0.976***
(0.296)  (0.302)  (0.315)

FARIL (5 =1): HeEd 2.007*%**  1.827***  1.844***
(0.427)  (0.421)  (0.447)

S TEERE RS ) Al SR -0.125***  -0.135*** -0.175***
(0.041)  (0.042)  (0.062)

R IR R (4 4) P ED S0.212%%*  -0.221%**  -0.266%**
(0.026) ~ (0.027)  (0.038)

EERRIEFHEER(F4) BB EH -0.113*** -0.107*** -0.197***
(0.032)  (0.032)  (0.062)
BB IEFR L B( A 48). EEL-FEER S 0.112
(0.088)

BB FIEPERE E (4 45). PR L-PE 55 0.110**
(0.044)

BB IEFERE B (4 48). BEEL-H W S5 0.199**
(0.081)
B2z E BT AR RER 0.193 0.169
(0.135)  (0.141)

EE ZE R BHEAES B ER -0.134**  -0.146**
(0.060)  (0.062)

ﬁé = E%’t\#&'ﬂ%f‘?ﬁg_};& :}j_ 1 ,‘éﬁ%
ER(R) B R ES
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R MIX1 MIX2 MIX3 MIX4 MIX5

0.019%*  0.019**
(0.008)  (0.008)
Edp(R) B s ; -

EE(R): BB

V(T FR) REEES 0.030 0.039*
(0.020)  (0.020)

Ve (T FR) B E S -0.011 -0.009
(0.010)  (0.011)

Ve (T FR) B E 0.040%**  0.043%**

(0.015)  (0.016)
thul (7 12=1) At & FE b ; )

-0.239 -0.243

(0.184)  (0.191)

fw] (9 4=1) H @S 4 )

Mul (9 B=1) pde S 6

W4z E PR S (F=1) AR RER -1.094%*  -1.100%*
(0.495)  (0.529)
4z & PSS 5% (F21): B 0.037 0.073
(0.214)  (0.223)
Bz E b e® (121): B ER i i
FiEE R (Fel) RERER 1.205%**  1.165%*
(0.459)  (0.477)
B R (3 =1): Mg s B 0.314 0.325

0.211)  (0.218)
FiER R (F=1): H e - -

FEREE IR T X BB RPL AW RER 0.035 0.027 0.026
(0.022) (0.021) (0.022)
FERE WP X B SR R H 0.016 0.013 0.013
(0.013) (0.013) (0.014)
FEREE W IR X B SR H B ER 0.052%**  0.049***  (.054***
(0.016) (0.017) (0.018)
AIC i& 1664 1664 1489 1461 1461
EoE SEARETE A -826.093  -824.079  -724.486  -699.317  -696.702
p? with respect to constant 0.194 0.196 0.293 0.317 0.320
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R MIX1 MIX2 MIX3 MIX4 MIX5

Y 739 739 739 739 739
% e 266 266 266 266 266
A % B FEN B EE **% 1 < 001, ** p < 0.05, * p < 0.1

FRRR A RFF G o BERNGYY - PR RER L A RIIE R
BERE LR P A B AR G AR AT R %ﬁb&&4®m
ER2 T IAR: G Y RIIE - R R EF 2 ER T o B FlAp ot §
BEAES O HLAEBNIAREDE B AN 2 FRERA YRS & 4-8 §ﬂ
AR E B EAR Y o & 5N 2 ¥#ickn 12 Sdic(log-likelihood) 2 AIC & 0 H5N - 3 fot e
2 B i S B B A 8] A-837(MNL1) # 2 7| -826(MIX1) ; /% -833(MNL2) 4 < |-
824(MIX2) ; #-TA4(MNL3)4 = 3]-724(MIX3) ; j£-708(MNL4)# = 5]-699(MIX4) ; AIC
& p] A )€ 1680(MNL1)* <] 1664(MIX1) ; £ 1676(MNL2)" i 7| 1664(MIX2) ; i%_
1515(MNL3)* 5] 1489(MIX3) ; j& 1473(MNL4)* i< 5] 1461(MIX4) ; MIX5 B £ % ¥
B HWE R Pl AT G A RE s o H Bk Sl % -697 » AIC i R %
1461 » % if fie e b i oS o

24-8 AHERGRA
Model 1 Model 2 Model 3 Model 4 Model 5

MNL LL -836.854 -832.861 -743.662 -708.392 -
AIC 1680 1676 1515 1473 -

MIX LL -826.093  -824.079 -724.486 -699.317 -696.702
AIC 1664 1664 1489 1461 1461

3 A5 MIXE 058 & fp i % a2 (7 250 =k Hidt » 4 B 4
57T o ERTIBFIAFTHRLER ABIRT L EF

B APy p 2 BEFHRGI S By Rl it B R S R il
»E T e PIZREE G F S £ A8 G o WipdhikE > A8 L AR ER
WFPE 22 B ZRIETAL DT ERGEER G (T F DL T EL A )
Flp R fk A F] PR CIES - RS- -3 SERNE-IEF S S SEa I
TEWRPEAR L EH L RBE A2 Y Sl A K UERE BFIRFERF Dl Ew
Fi5 2 0~120 ~ 4 4550 e Pl 5 R iR B L (R4 B A T2 sk ) B&¥F
AR E R FRY A F T 28R B £ > ST 1k 250 B 1 & > HoBiEd
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FWFIAPER T E R A PRSNE LR AR S M GRS BT o S (5)~5
(B)s il o > AfF FHcrt » H Tiofps S5 RN L PRALTTEER L FR I
23k Il o (R HF TS AR BT HELT I FRTEFFERLTIOEL 39 44
W ZER BB I T0E L 27 ##2 TE 5 401K 7 o r 2 T0E ;
827729 ~ ; P ugH2 T35 5 05 2 = e PMFSHR T2 TIHEL 055 7
ElF T | 2 T33E 5 030)

B SR A(E P E=0)

U(RH % Ed) = —2.681+ 0.050 X & W FFHE + ¥ # G 1)
(1.504)
U(pde 75 85) = 0.242 +0.037 X & W FI#PFR + ¥ # G )
(0.055)
U(H #7%#) =—2.002+0.049 X E S FI4F T + F &G (3)
(0.021)
U(iztsiEd) = + # G )

B F PBRAR(E i AE=1) ¢

U(th % &8 ) = (—2.681 + 0.675) + 0.076 X & F14p T + ¥ #G  (5)

(1.504)
U(rid 38 65) = (0.242 + 0.976) + 0.05 X % ¥ F140F & + ¥ # G (6)
(0.055)
U(H # 75 #) = (—2.002 + 1.844) + 0.103 X % ¥ FI4#PFF + F # G (7)
(0.021)
U(i s ) = ¥ #G (8)

RHEAS RS S R4S TR RHAFF L ER R EF ORI IRT »

B % (monotonically positive) » £ ¥ SEAL T 14 FI4RPF T 5575 > BEALE B FIRPE T HE B %
A8 5 gz TEJ‘Jc(margmal effect)dx < » ® 2485 K T 5 PR AL ¥ R T 93 2
AR X 45 A4 PR T 0 L R TLE R ST AR F A A E
PR E) 70 448 o Mﬂ;j;a,i FARFEEFRTIERTSE S FRPER T
FREDEWFGIGRDEERS g > 6 S RDE PRS0 7RI CITRS
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WREL D EWP GRS t hiE - R IR KA PRPRL L
Ko BERGR AR S R TR T B AR
(a) Waiting for boarding
0.6
(o))
£
i
©
3
5 04 Boarding
= reminder
c
= No
g Yes
G
£
Foz2
0.0
120 90 60 30 Scheduled
boarding
Time remaining for boarding (min)
(a1) Waiting for boarding (a2) Waiting for boarding
(without boarding reminder) (with boarding reminder)
06 061
(o2} [o)]
£ £
B B
@ ©
Q o
O O
S04 5 0.4/
[e)] [o)]
£ £
3 3
= =
[T u
o (o]
g £
g o2 & 0.21
0.0 0.01
120 90 60 30 Scheduled 120 90 60 30 Scheduled
boarding boarding

Time remaining for boarding (min)

Time remaining for boarding (min)
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Bl 4-4 BT s AR T O ER AR R A ORI EMpHRTE D) » M
GO TR R TSR REFENELER LY AR RER IR B IR K AF

xméwpu#%%ﬁﬁﬁﬁméwwéﬁﬁﬁﬁﬁ%ﬁﬁ+’ﬁ%%%ﬁ*?%ﬁﬂm
B > X ST A T SR BT IV R G & Tn 3 0 B H RS

@ﬁéﬁ%$%%:%@ﬂ?ﬁ*a’ﬁ%ﬁwﬁﬁﬂ%%ﬁﬁ??*’*%ﬁﬁ@ﬁ
TEE L B R E SRS

(b) Seating

e
=)
@

Boarding
reminder
— No

— Yes

Prob. of seating
3

o
o
@

////—\

120 90 60 30 Scheduled
boarding

Time remaining for boarding (min)

(b1) Seating (without boarding reminder) (b2) Seating (with boarding reminder)

0.75- 0.757

I
)]
S
;
o
0]
o

Prob. of seating
Prob. of seating

0.25- = 0.251

0.00- 0.004

120 90 680 30 Scheduled 120 90 60 30 Scheduled
boarding boarding

Time remaining for boarding (min) Time remaining for boarding (min)

W4-4 EBEFRFEBIEIERTBHAPFET M BF 250 ik

Bl 4-5 B TR T S FIAPF R 2 EREy SH 2 Bl B E MR- e R TFIE
REWFIPETGE L EREP B O I AT R T B gt Sl
PR BRALE R AR SRR BT A TS D 05 A B E RN

47



R R R o AR T o S S R R BRI R kR HE R E R 2
ﬁﬁ’i ﬁ,.;g R R AR 20~40 A 480 H T 2 0 APROTIL G F I R

v R BRAL R LR AR S R B P BLIEAE T PR T RAT R R
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(c) Shopping

0.6
()]
£
o .
D04 Boarding
< reminder
‘5 — No
o — Yes
g
o

0.2

120 90 60 30 Scheduled

boarding
Time remaining for boarding (min)

(c1) Shopping (without boarding reminder) (c2) Shepping (with boarding reminder)

0.8 0.8
0.6 0.6
£ 2
[« % [«
Q o
2 2
Lo4 »o4
° ©
o o
<] [
o o
0.2 0.2+
0.0 0.0+
120 90 60 30 Schedluled 120 90 60 30 Scheduled
boarding boarding
Time remaining for boarding (min) Time remaining for boarding (min)
Bl4-5 EBMEPFZHFBIEIERTISFIEER 2 M HE 5 250 = i
HEERKFRAGEB AT R AL PR 4- 6)HIER T P FIREFT LI
w B Tk B P gL s ?{’«i’é‘#ﬁ#&ﬁiﬁﬁ’ﬁ% Ko SEFIESE P FIARRE R e H
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(d) VIP lounge or beverage

o

~

a
f

Boarding
reminder

No
Yes

Prob. of VIP lounge or beverage
o
&
o

o

[N}

a
1

120 90 80 30 Scheduled
boarding
Time remaining for boarding (min)

(d1) VIP lounge or beverage (d2) VIP lounge or beverage
(without boarding reminder) (with boarding reminder)

Prob. of VIP lounge or beverage
g 3

Prob. of VIP lounge or beverage
3 5
2 9

o
o
a
\
o
N
a

0.00- 0.004

120 90 60 30 Scheduled 120 20 60 30 Scheduled
boarding boarding

Time remaining for boarding (min) Time remaining for boarding (min)
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e ﬁfﬁﬁﬁﬁﬁm"’\%ﬁj f—«f”/pfﬁ @j\ﬂ—\llf’f}ﬁ/pf"’ &F"‘l‘j"l‘}ﬁm ’B&‘ﬁﬁﬁ:ﬁﬂb ‘Fnh

EHRIEFEEERS 6 o F e > AT 135 MIX5 5 G hi & 277 250 % i
B BUBRERIEFT L fiﬁzm;;;gﬁ B HE L FE AR F B R 5(9)~
NADEF L H# S A H TSRS Tk SR EE L AR
PG AEAREN > ZREA L PN B AL RAFEGFIEFTE R Sk
BT 0~15 A4 45BN chlcE ) S BRI friE B W IR L B Rl )G Gk
FRL(EFEA T2 EWad) BF > 133 FERY BG4 7T ook L g
B30 1% 250 1B & o HOERE D BIRPF TR R AT T S A BHAGE LA R AR B2
BORE o (325 RRENTIDE T D ERTPFIEBEE T H 2 B L 300 44
T RYBRMS L T0@ 5 02; 4 2 BB S TIO@ L 275 £8L2 T
e 5 401 k5 P o r 2 TioE L 827729 ~ ; Hu|HHcz TioE L 055 L = &
PRl okl TiE 5 055 F AR TR Sl TiE S 0.30)

U(BH %S ) = 2681+ (—0175) X BHBEEF LR + &G (9
(1.504) (0.112)

U(Rdr 7285 ) = 0.242 + (—0.266) X #H FIREF LB + ¥ # G (10)
(0.055) (0.110)

U(H#Ed) =—2002+ (—0197) x EH FIEPFFE AR + ¥ # G (11)
(0.021)  (0.199)

Uiz 8 ) = ¥ # G (12)

AN EREE B4 T T AR EPRERS SR GRER BT T 1w i
o 2 AR IR 21*129€’%¥%%Wwﬁﬂﬁﬁﬁ%’%%WW%W
LRHERGIESLPF APRTG R ABE > AL ST AR PR
»ﬁ B z.t*\‘—"ﬁk’g’?% %o ED —\,fojm'”} 7 P R 5 ]a 10~15 4~ 45 ; B 4- Q&F‘T/rﬁvfn
PR E R SRS ST ERE » IQ’FHEmJE'r]w?i%‘”féﬁ“*”P"ﬁ“”*?
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Prob. of shopping
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(d) VIP lounge or beverage
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(a) Waiting for boarding
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(c) Shopping
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