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N5
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8

FHE AA e
AP AN FFAE AYAHETE =A] e
ThJeon & Lee, 2020). ©|2{¢t APALE F3ts}
H, FSC o] 89| 11l AAofl= HFA kA, 4

9 ANST = majulgl Av
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o Ty o

r}gﬂ o

al ob
e
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filo
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A2 A5 (Malighetti et al., 2009), Z}4]
0] FoHSE A &Y JA AScte
2 UERgtth(Alderighi et al., 2015). =3+ ¢
sk, 24 AdE, 71U 5 dsEdE 7t
AE 7|3 HER e 4 9
H|Z}o] F Fyoldd AAlads 5
TH(Warnock-Smith et al., 2017). FSC2} LCC ©]-8
AL 1A B4, o3 B4 E AH A AZofA
T AR og AR AT & UL,
2017). webA] LCC ©]-&Z2] W AA|= HEEA]
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(Lei & Papatheodorou, 2010). HE3F
oA o] aqPFL 57 EA, o
A B AGE AL Gl wet

E}
&
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(Li et al., 2024). o|2|st A¥E F9
=l
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= D
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7HE 3 ESAF fEa BAE XE 2ol 2= El2
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ZtAof et 2EbX|nf, 17F E|ZLsF FSC
O|8Zio HMF X|E0| LCCO|EHELE =
LtEHE A O|Ct

m HEE 3 HolH

of FZAF GF(FSC vs LCC)ll
o Apole] t3t A7 o

AAAN F5d BATHE, o Ze] Av|E0]

o

(FSC vs LCO) &3H 4
g Utk ol FEsigith dE &ol, Lec=r
ste et A Ao 7
o FFH AANEL =2
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2A1E FEMUHAA vpzh)E Este] =47t
T Two-Part Model-> HAAH 2|& W49
E4<S Htgstr] {7t mygolH, 01.5'0_
ngststAL 3
o Ao g AHHolE 2 A5
= ]"43}

o)

Jo BN

(FSC/LCC) A A&

FIF ol-_l
>
ol do ofh X

H

o
)
K
¥

o
o
o
i
5
@)
s
o
&
I
— J
Q
Q o
o
i oo E

[~

IPWRAE F714
AH| H, Al A
Higo 2 A £3

Z} 5t ok IPWRAE = 7}

O
L
o
2
>
%
P
-
o
rlo
Ll\)h
O\O
&
§
_l
N

(0]
il
o

8 b QohEHREREAL, 2023). ©o]AF T
el A% jme] ARolets A2 o
sAE Az durdel A9
H(OLS)e 12 Agshd T 7o) sjitol
Foll FAle] dido] = 5 et ole] £
T WA T AR Y E8)S £

lo
it
=

Aot 194 Rt AA| ] =147
TEE S0k 29 R3S AEtt FHE
9 (Two-Part Model)= &5}t

AAR oA o] AH]l= Auf of Foghs 1242 A
gyt g AR F9 AE R ke 2344
Aeio g b slo] BEA5H7] Y5l
GLM 7]8te] Two-Part Model2 2-&3HtH(Cragg,
1971; Manning & Mullahy, 2001).

A&
=

]ET

Part 1(7-0f 2 2&d): 1749 EXo] HAH
T o7 zA|o] njx]E ¢S
tic) o]} A=l mygog Bt nye of23t
2t

exp(a,ta,Treat; + X,a,),
1+exp(e,+a, Treat; + Xa,)

P(D; =1 Treat; X;) =

oI7|4 D 1A ;o] WA o AR Bu|H
2T Al 1, | Al 0)e] ™, Treat = LCC
S °F(LCC ©]& Al 1, FSC °-& A] 0), X;+=
AMZE Pa Av] 53 9 SAMS WG EH
V4 21, B4 A6 21, 97 AA N 2
T, A9, 44, 2A A 5HE rigith

BRI
glolg o] = W 2|7} Zl(right-skewed)
2z 7] 95l gamma 3ES} Log
4 3 (gamma-log link)E 24-83F A¥tahd3y
F(GLM)= 5} 24 By o3 &
o] AHH

E(Y|D, =1, Treat; X;) = exp(B, + B, Treat; + X, 3,

AA FozE AR 1 OES HEe R AE
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off dloje] 2] H|thA A (right-skewed) EEE FA

317 §IsH, 44t gut BEg wEdn s

Aot 27 A2 T<(log link function)E 2-&
2

sho] glot o] 29 .

_ ==

7

rol

o =
= T

2.2 YEE IS X (IPW/IPWRA)S 2% 21}
=3

hic|

15
<
oH

232 7170l
W 7R, 49 5 A9 g 2AHd

Ak, e} H O(selection bias)E
9 AEle]l avE Zeshr] sk
J(IPWRA: inverse- probablhty weighting
T QJett(Imbens &
Wooldridge, 2009; Wooldrldge, 2010). °]& &l

ASEBE Aule), 40 NE, 48 5 B2
e FHg 7t Anyge A%
stof, LCC Aol WA  Z|E(In(1+duty-free
spend))°ll T|x]+= B x| EIHATET: average

treatment effect on the treated)S Ar=3SHct.

)

o] 753_1/14

O:

of

12
ot
mlm
;{i

regression adjustment) 7|

_l

31
[6)
S

]ZO]‘ o

1

ATET=
NLCC i:Treat; =1

Treat; — | X; w;

BY, |
—E(Y] | Treat;_,X;w

probability
23 B[ 710 STA o 4258 2t

= A

=
npARre 2, At ol |A A=l miA]
L mash wze] AR B 14 Sz gat
oMoz UehtA, Z €A sHdo] FAt

F WA 2E9] BAE E=AE HE
gtk ol & Qo A F3 EHA 7HA L] S
2+ S-%)(interaction term)= EZHSH FAEFS A
Attt g7 714L 2= HEsH § ¥ $A4
stelel AsEoR sl ol B2 A4S
Qele] Frrom BT 1 WAL & gt AR
S4B slzel Aol el sigoldt
fod mYe che 2t

In(1+DF,) = B, + B, LCC, + B,In Ticket, +

B5(LCC, x InTicket;) + X;y +¢;

o714 F4s v A 1A WA
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(duty-free spend)®]

et QA W 21,3259,
FEHAE 125272902 vebgnh Hage o
A, HdF2 71756708019, S5 0o =
AA| Q] oF 10%(2,010%)3to] HA| A A JLufs}

=02 W7}t wl-g I(right-skewed) =EE
™ SR

1SS T & Q. F8 =YW
AT EH, AUz A4 A5 FEE "HA 7L
Z(ticket price)2] Ha2 665,676 2 LEFEO
o, Jehd 2= FSC 0|87 H4 862,012¢, LCC
o] 87 W 522,031 Y902 FSC7} =gkth 4w
Zpo] AAFAl AH] 4TS Ut A ¥
o+ ZH|H(base spend)S Hat 4,483,333¢0]%02

(r=.024, p<.001)T} HLF
ot LCC 7ot |AIAE 2 == .035(p<.001)2] °f
b F(—)9 e Yeen, o= LCC °&
Ao AR EC] AR Haa AlARRt E
gt LCC o= EA 7HAT =—.168(p<.001)2]
F(-)e AEs B FhR AR
(VIF)E el 23 i =542 VIFE &
SAF FY(LCC) 1.050, BA &H|H 3350, B
AAHE 3310, A 714 1.03002 HF oF

®, 970 AA Ylik(transactions)= Bt 4632 FAA W 71 108 27 BEST 4% o
Uebdth 24 tigAbe] Bt 82 43849 wlofA] FH 4.3000] TEE oL o] T W
o, gEe ool AAY of 50%E AAstAHt. F9 14 shE o 7¥o] 1z A}
P2} q8e LeC olgAol wu oF 58%91 ol 7]<lstu, A4 W VIFE 2.5402 Lpeh
ot 2 7HA 0 ME9] A= <BE ® 1>o] Al B ool B oM gFgAA BAE ¢l
Astact. = Zog wohEd
<# 3> 7|2SAY 24
s B Y | BEA SN | BFMean) | BEBASD) | ZRIUMin) | HHZMax)
2 BN 28
Duty-free spend ) 20,551 21,325.465 125,271.682 0 7,175,670
of5t st2 Y JHA
Ticket price Tt (OOE‘_ H 20,551 665,676.427 1,000,265.191 20,200 17,000,000
T YYF A
Base spend ) 20,551 4,483,332.734 | 6,916,667.365 17,117 50,000,000
A A7 A I
Transactions ° E(iﬁ il el 20,551 45958 48.508 2 709
Age o124(A)) 20,551 43.812 9.452 15 85
od o=
Gender(Female 20,551 501 .500 0 1
(Female) | (o], o144=1)
LCC & &
LCC Dummy (©0], LoC=1) 20,551 577 494 0 1
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B 1 2 4 5 6 7
1. Duty-free spend 1.000
2. Ticket price 024" 1.000
3. Base spend 067" 026" 1.000
4. Transactions 070" -.001 1.000
5. LCC dummy(LCC=1) -.035™" -.168™ -.025™ .005 1.000
6. Age -.003 030" -011 -.150™ 1.000
7. Gender(female) .006 034 .007 -.072™" 060" 1.000

2" p<1,” p<05, " p<.001.

3. M5EM Z1t

2 ATE FFA FF(FSC vs LCO)T G5 o
P9 B4 w2 BF WAH T B 2
ol AFH oz FEstr] S5 Al 7}11 A7
Ask 24 PHES frldos gt WA
Two-Part Model2 53l A AH|9] o]F5A 9
AAA FxEH 4R 2 A FE)E oo

o
o)
5
<
2

D]

Ae A4 B4 ST sAeto R €
AT A 590 HuAg 2L B A
g zdavte @Ot B0 @4 uApel
A ARow BriEs BEAE ARG

3.1 Two-Part Model £ Ziq}

<H 5> JA AAAES TEEFE T OLS £
A A3tg yepdich LCC o421 FSCETH HA|
A &0l frelstl HATH(B=-.298, p<.001). EH
Hog HE o] ‘LCC o870 Wﬂ%ﬁ@ﬂ/ﬂ e
AHgtP = TES HEHste AAY Helth
au ol#gt WA ot AAlR 7L 9
, & o FEsto] AxE et o

<E 6> AAAES F ukoz 2ag Two-

Part Model 235 A|AIgeE o A8-S 24
Part 194 LCC ©o]-&Z2] wAx ol &
FSCHET} F-2]otA Wt f=-.289, p<.001).

W AR Fufzp e nATS iR A&
TEE FA Part 2014 = FEAF 79 w3t
7t SAA = [FO5HA] ST B=-.109, p=.102).
AA HARZ A TEE Lecs} FSC 7 #fol=

T Y AN FARCE FoJ5HA UERE
of. Wb SR 2HE 2 S A 79
b £ ZelstA] Eohlot. fﬂrﬂ’rﬂﬂ L1y
2 A ol F= ) T dA ] HFH
o= 3 T

L rlo o

, B=422, p<.001),
6181 F(-)9 dF=

E?;E}(Part 2, 5=—.23o, p<.001). = HA
AH RE ) Aol fofRt FFo] gl
ot izt 2E FRE FOSHA E=AUTH(Part
2, B=271, p<.001). E|Z 7}A A FLujzte] 7
= TrRoTE Fog B FFe H At (Part
2, =053, p=.028). ol= YAHo=r 4H|7} 2t
AHZARE HAFAA S AR 7Hs

kel
ol 1, W &) FEot DAY 17k FTE

2
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<E 5> My 28 24 23}
f.

Variables Coef. (P SE
LCC Dummy(LCC=1) -298™" 051
In(HA AH| 72) 048 030
In(EA AH| BIE) 356" 034
In(E|2 712 010 019
& 30CH -.036 102
& 40cy -.089 .099
& s0Ch -.111 .106
A& 600+ -.180 139
HE(O=1) 090 048
Ab45} -1.352™ 414

T p<d,” p<05,”" p<.001, = Z| 42 20,551.

<H 6> Two-Part Model &AM Z1}

Part 1(n=20,551) Part 2(n=2,010)
Variables
Coef. (p) SE Coef. (p) SE
LCC Dummy(LCC=1) -289™" .049 -.109 067
In(GWAa AH| 12) 013 .030 2717 051
In(EA AH| BIE) 422 .038 -230"" 059
In(E|2 712 .005 018 053" 024
124 30Cy -.005 108 .100 110
& 40Ch -.055 104 154 105
& s0cH -.057 11 -.057 117
A3 eoch+ -.116 147 -.194 140
MYE(od=1) 099" .048 -.113 .062
A4St -4.574™" 419 8.390"" 648
p<.1,” p<.05,"" p<.001

3.1.1 2 7[tiX| & &M

Part 13} Part 25 717+ sjAst=

npd-S At A 7 WA

o =
= T
2 A3kt

el o Wol (< 7>). FHlEHEPart N 2AF A (Part 2)
2 Agsd 7 ws
EAR GRS AT 4
aha1o] A o] o
sk | "asi

A
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<E7> 2B RRAL IS
(ROfEHE<Z AL 2| S)

2| H () o

FSC 7|0 HAM[R|& 25,925.886"™"

C7Ich HMR|E 18,023.649"™

SZAF HE EIHLCC—FSC) -7,902.237"
EIZW712 28 oA an 1,226.546™
AL A HRAH Y 3,026.725"

Aol 79029008 §oJstgthp<.001). ©] 2
o 2ol oA kA Hajjel dyEHc T A9

|

1WA E AR AR A& AR 2po]7t of
yet, Fuff A 59| ztolrt FAE o] Uit
Aot} tH B2l 7FA(+1,2279, p=.048)7} B
4 AA H1Z(+3,0279, p=.035)= AA 7|HAE
of A+ +aNE Htt. 5o B4 ZA ¥l
T TiAbe] AR AE(Part 2)94 = F(-)
94 H}ﬁ‘ro]o% 01,]- q-uﬂ HP/\HQ l_zo]_“:_ 7(,]—@- ;@‘_1}
I olE st dot 8% 7Iel=s A+
—’i—f—lﬂri YEH . o] o] 3t

2 A aFE waoiA= ¢t He, = af
7‘:‘56 e} fe)

N

-

IPWRAZ} &Q1%E FFAF T ZFol+=, Part 2074
= FulAte] A& ROt ofyzt o
A o Fo A BIZHE Ht o] Zpolr} el TAY
gACIA BEETE AMIRRe R E, T1710] 4H]

dFe] zpolA WA o8 7199 Apolel

2

Ag FEY 5 gk APATE G55 #e]
o eelg oS4 5 Bed 42gel WA ol
8ol 9L 4 YL BIF v OLk(Choi

%S
& Park, 2022; Choi et al., 2020), & 7o) A7

Tre = 9% 7lolE, HY 3%, =4 AEE 23telA]
< APSor waRs gl Hotd 5 IS orth Wby HIT 7139 Aol g5 Ao
HolErt A gqlo] Fasi,

32 9=E7I5 X (IPWRA)E &% = Zit 3.3 E|Z 7}Za} S2AF 80| ASEE Ha}

=4

A HA FA(<E 5>)ollH yEhd A

Yol gt & A 7 BF st ol&AAE M = B4 T3, LCC o879 e HA
<H 8> J&E7I32| & &8st 2423
Effect Coef. (B) SE z-value p-value 95% Conf.
ATET (LCC-FSC) -313™ .053 -5.910 <.001 [-.416, -.209]
POmean (FSC, control) 1.318" 044 30.070 <.001 [1.233, 1.404]

" p<.1,” p<.05,"" p<.001.
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=°] Ful 2D vpRl) DARIA HlEH
S IHEs A ok fAHE He

Mo e
ol
el
¥R
v
[N
rL
o,
o,
o,
e
oSl
ok
)
do
gl
1o
fol
i)
N
N

A]

o

5

i}

% 2ZA oldH o g AAH=A= EE| H
EE g%t g 71t dAeHe 54 T
Ztoll A et o] 24 'S AHA7]E
o] e AE & 7] "zolt. ol& sl &
A 9% HA 7H4e] deAede Edet
ARAS FPskAtt. BA dibs <x -9
2.

u
Jo
1o, Jo
ol
ok
2
= &2

ot
ofl of &
i

3 K

739 FaI}= 9% 61 Folgt ()= FAH

AI(L=-.298, p<.001), A AH] HLE= HA
Z Ao TAE EATH =356, p<.001).

<H 9> M52 8 37|24 23}
FBA RE L EIZHH 452tg)
Variables Coef. (B SE
LCC dummy(LCC=1) -.299" 050
In(E|27}2, Z2A15H .006 027
LCCxIn(E|21712) 007 037
In(TA AH| 72) 048 032
In(GA AH| HIE) 356" 038
A 30y -.036 105
&2 40cy -.089 102
A 5oy -.111 .108
a4 60CH+ -.179 143
A (0=1) .090" 048
Ab4es} -1.231™ 380

A4 =y 2
oz 2 E3)5k= Two-Part Model, T &
SAIRE IPWRA, 18|11 gA 7FA 9] £
T2 wAH o2 pRskel. ol AuE F
Shof, Aol A et Al 742 A ZHdel
g A5 A= o2 Ak

AR, FSC o]-§7o] LCC o|-§AHT F3
A AEo] &= ZAolghe VM & B

A A= et AA] WA ES g eR
Ao A LCC o]-§H2 FSCET A&o] &
werom(f=—.298, p<.001), ™= &
of Fd 7k REE 715 2T IPWRACIA X ©]
ztol= FAE ATHATET=- 313, p<.001). C}gt
Two-Part Model2 ©] z}o]|& F nfr oz E5|sH
At Hop AEeE i ettty AR
@ 2+ Aol ] I SA|(Part 1, f=—.289,
p<00D)°ATF LebtS AR 7t o] fof
2 o]F9] 2% JFH(Part 2, B=—.109, p=.102)]
AE FYstA] it & 7 12 A A=
T AR AT, 1 2pel= LCC o84
o] WAIHA d AHGH] o] of et

e AAshe Blgo] W mhe] W o

IN'

g Ul 2R IAS Aolds g4 §
T TE AS R A FIAA YA

3 Azl Al A =
B8 AAEYh WA 2n] NEE P uA

(Part 1,
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Ha 2H] fFEe AR A E P E(Part 2, f=
271, p<001)E fFolstA =Tt ol AB[AP7L
AAolA Ad AH] 4 01:]
HAE 2E3 dHdskA A
Agto] Fufjo] ol THA| W LE}
O] 4-H] A7kl whet thE& AARR }E‘r Hhe, ﬁéi
AH] HE= Fujate] 21 Rl 25y &
(—)° FFS B (Part 2, B:— 230, p<.001),
S _/I,\_l:l] TRe :ILUH HH\ﬂoﬂ o]t Oﬂo]:o]
A TH(Part 1, p=.677).
A, 117F BALSs5 FSC o84 HAH
_"

A% $97h | 27 ek Aol AHA 32
F1zEodet. B3 §Fo] MAXZ AL &
e E7 el wet golshA ebaA) oo
o8], LCC o[§A9) e AZe 54 744 77
of FEA g A SEH s dus
A ekdeh ol 34 580wt 8 7t
Aol o8] AR, ShA SelE Hhet ol
Fol 9 olpebe A=E o) TEng o
gt
4. £E9|

1450] A ZA] Ho]E (ran-

2 dfEe 4H
saction data)E -85t FFAF FF(FSC vs
LCC) AH|ZFE] A AnH] %‘é
A& mAE FFS
A, A AAR]Z A= LCC 137“01 FSCH
o folotA @2 2ES HYOou,
Part Model2 E-aljo}x} 21 z}o|7} ol 2HAY oA
(1A4A vphe] AetEs Fufte] A& R (U
A4 wp)ol M= e s ERlsklnh
FERE ol2et FFA 189 &= HA 74
of wet A=A i 7H e FsH <
e A Yebstt o]et At V)& AYALE
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<HE>
<HE2 B 1> |27} wgs|
s =2] |24 7H24(8l)

1% 23,600
5% 34,400
10% 48,600
25% 99,200

50% (Z91%) 313,000
75% 822,000
90% 1,662,000
95% 2,420,500
99% 4,958,600

2. N=20,551. BT 665,676%, BT} 1,000,2659, /4 20,200
2l 2|CY 17,000,0008, QHE 4.210, HE 33.670.
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Do FSC Passengers Spend More at Duty-Free Shops?:
The Impact of Airline Type and Ticket Price on
Airport Duty-Free Purchasing Behavior***

Suhyung Lee***, Jongkun Jun****

ABSTRACT

Purpose: This study empirically examines how airline type—full-service carrier (FSC) versus low-cost
carrier (LCC)—and consumers’ habitual consumption characteristics are associated with purchasing

behavior at airport duty-free shops.

Research design, data, and methodology: To overcome the limitations of prior research, which has
largely relied on survey data or simple comparisons of group means, this study uses actual transaction
records collected through Tencube, a smartphone based personal finance application. To ensure temporal
alignment between airfare payments and duty free spending, the sample was restricted to passengers who
purchased a flight ticket only once during the observation period, and only dutyfree expenditures
occurring after the ticket purchase were aggregated, yielding a final sample of 20,551 passengers. A Two
Part Model was employed to decompose duty free spending into purchase incidence and expenditure
conditional on purchase. Inverse Probability Weighted Regression Adjustment (IPWRA) was applied as a
robustness check to adjust for observable differences between FSC and LCC passengers. Finally, an
interaction model was used to test whether ticket price moderates the effect of airline type on duty-free

spending.

Results: LCC passengers had significantly lower overall duty-free expenditures than FSC passengers.
However, when expenditure was decomposed into two margins, the difference was concentrated in the
purchase-incidence stage, or the extensive margin. No statistically significant difference between airline

types was found in expenditure among actual purchasers, or the intensive margin. In other words, the

* This study was supported by the 2025 Academic Data Support Program jointly sponsored by the Korea Distribution Association
(KODIA) and TenCube.
** This study was supported by the Hankuk University of Foreign Studies Research Fund for the 2026 academic year.
*** Senior Researcher, Aviation Industry Research Institute, Korea Airports Corporation, First Author
**x* Professor, Division of Global Business and Technology, Hankuk University of Foreign Studies, Corresponding Author
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lower overall duty-free spending among LCC passengers was primarily attributable to differences in the
probability of making a duty-free purchase, rather than to differences in conditional spending among
purchasers. Habitual purchase frequency was positively associated with purchase incidence, whereas
habitual consumption expenditure was positively associated with expenditure among purchasers. Ticket

price did not significantly moderate the relationship between airline type and duty-free expenditure.

Conclusions: The findings demonstrate the need to move beyond a simple dichotomous classification of
FSC and LCC passengers and to understand airport duty-free consumption as a two-stage process
consisting of purchase incidence and conditional expenditure. The study provides academic and managerial

implications for customer segmentation and the development of airport duty-free retail strategies.

Keywords: Airport Duty-Free Shop, Low-Cost Carrier (LCC), Transaction Data, Two-Part Model, Extensive and Intensive
Margin, Shopping Behavior



