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ABSTRACT

In Korea, the number of air travelers going abroad has increased significantly since the early
2000s due to population and GDP growth, LCC expansion, and Incheon International Airport.
Overseas travel TV programs, which have also increased in number and viewing time since 2005,
stimulate viewers' desire to travel, and rising traveler numbers further encourage broadcasters to
produce such content. This study explored the two-way relationship between the number of Korean
overseas travelers and the viewing time of overseas travel TV programs. It proposed a new demand
forecasting model using an interdependent equation system and its reduced form to reflect this
interaction. The analysis covered 2005-2018 in quarterly intervals to capture seasonal patterns. The
model also incorporated the indirect impact of low-cost carriers on overseas travel through TV
viewing time. The study confirmed the endogeneity between the two variables and showed that the
new model outperformed traditional regression models. It was the first to present a model
accounting for endogenous interactions and the LCC effect on air travel demand. Additionally, it
recognized the emerging role of new media like YouTube in influencing travel trends.
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Fig. 1. Model development procedure
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Fig. 2. Model analysis procedure
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Table 1. Overseas travel programs and annual average viewership ratings by broadcasters

AHE%)
e 051 06|07 | 08|09 | 10| 11 | 12| 13 | 14| 15 | 16 | 17 | 18
AlA 7] - - - | 1.09]1.22(1.33] 1.44 | 210 | 2.20 | 2.29 | 2.37 | 2.45 | 2.70 | 2.72
Aol qAEe=Z | 60 | 60 | 60 | 65|65 |65 | 70 | 70 | 70 | 75| 75 | 75 | 80 | 80
HEEY - - - - - - - - - - - | 245|270 | 2.72
g=29 H3 - - - - - - 11021159 | 154 |13.2] 11.6 | 11.3 | 11.1 | 10.5
AHGIFEEY - - - - - - - - - - - | 0.40 | 0.40 | 0.40
o] - - - - - - - - - | 290|350
FFEY A - 13.40{3.50|3.60|3.70|3.80 | 3.90 | 5.80 | 6.50 | 5.70 | 4.90 | 6.00 | 5.05 | 4.10
A7 - - - - - - - - - | 320|350 |5.70
BAoF £t - - - - - - - - - - - | 320 420|430
EHT} g - - - - - - - - | 2201229237 | - - | 272
ZHct F& - - - - - - - - - | 48| - | 85 - -
Q]9 uhHA} - - - - - - - - - - - - 53 | 5.8
Table 2. Viewing time of overseas travel pro- ZoFrdof A M Y=l QoA 9] 4(OT) <F

grams by year and quarter

(FY:A17D
e | 827 SQlojsy ma 7] AYAIZE
2005 | 4 27,000,989
1 42,798,687
2 47,777,291
2006
3 51,141,675
4 48,389,180
1 45,523,763
2 47,307,617
2007
3 49,096,321
4 47,535,814
1 284,430,322
2 273,482,
017 73,482,713
3 328,631,141
4 272,199,159
1 332,946,981
2 296,690,286
2018
3 328,804,646
4 269,828,921
gigtul=e] 2005WEE 2018WE7lRe] E7|E
GDP(EFWEAANL =239 FHASE/|E) 2

HE AR

A
B0

23 F

| LHY

S

4 74
o

ol

[

SRy 2T AIFAIRZHTVh) 9] WS S}l
517] Y8l Hausman-Wu HAEES 59 E4513T
Hausman-Wu HIAE 23}, p-value o] 0.00506
o= FAEo] 0.05%9sE ke s & 2H9| Zlo]
fAbIths AF7HR)O] 71241, & B Tl #
Ozt Zpo|7t Q= ti7HA(HI)O| IFF=]o] ASH=l
‘Sfejofdy 2T AHYARHTVhY) = WA A 7t

7do] wrtEhal A EI.
2.4 U5EY

2P A wWee U=l seldgge) £
(O, “shejely Z2aghe] ABARKTIVH), ‘ol
7] sieledd L2 APPARKTVh-1), "=R1544

(GDP)olH, I F WlHss S9od 220
APBAIZHTVh) 3 W=l sfeloigzie] (OT) o+,

e ol S DRI AA
ZHTVh- 1)J1L '=HEBAHGDP) °|=KTable 3).
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Table 3. Endogenous and exogenous variables

A= =4 UPHS TVh(y) QY= TVh(t-1) RS GDP(1) WaHS  OT(@
2005 4/4 27,000,989 294,487.8 2,422,800
1/4 42,798,687 27,000,989 299.314.8 2,753,801
2006 2/4 47,777,291 42,798,687 301501.6 2,677,507
3/4 51,141,675 47,777,291 306,367.7 3,190,560
4/4 48,389,180 51,141,675 308,755.4 2,988,011
1/4 45,523,763 48,389,180 313,924.1 3,310,176
2007 2/4 47,307,617 45,523,763 319,355.9 3,160,592
3/4 49,096,321 47,307,617 323,104.6 3,621,712
4/4 47,535,814 49,096,321 330,073.8 3,232,497
1/4 284,430,322 234,573,303 435,027.1 6,514,859
2017 2/4 273,482,713 284,430,322 438,331.2 6,105,903
3/4 328,631,141 273,482,713 444,445.6 7,011,248
4/4 272,199,159 328,631,141 443,007.6 6,864,437
1/4 332,946,981 272,199,159 448,561.5 7,430,354
2018 2/4 296,690,286 332,946,981 451,648.7 6,885,751
3/4 328,804,646 296,690,286 454,433.9 7,240,913
4/4 209,828,921 328,804,646 457.361.2 7,138,965

OT(t) = —2,835,000+15.700 GDP(t) +0.006750 TVh (¢ — 1) + 11,,,

TVh(t) = —285,100,000+ 968.2GDP(t) +0.4743T VR (t—1)+ 1y,

ASEZENA AAgT £ EO] parameter=
Zy 1 E9] gPF2]o] ot Identification Equations
&5to] AZ=h

OT(t) = 1,222,400 +0.01423 T'Vh () +1.92106 GDPt) + n,,

TVh (t) = — 110,268,981 + 61.668807(t) +0.0580 TVh (¢ —1)+17,

200699 =EE Ayl et go] g
oA FHWUSE ARSI ASETEYA
oA FHeHdo JILHHALE UIRISR o]
A2 SEAFE Ao, ASSHYHAAAH
oA Y 7ER] FL4HEE APRITHTable 4).

e} e v o g 20069 187]5H 20184 4%
717 dEgE =Rl sieloif A SOT() <
Sfjofy  m2IHO]  AIFARKTVh@) S #h
Table 5%} Ztt.

A a%1of ofsf W=i9l siejofR ] 47 B
F7IKe FAI9F siejold) ZETIH] APYAREY] &7
H IRk A v stk A & 5 At
(Fig. 3).
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Table 4. The converged values of TVh(t) and
OT() in the first quarter of 2006

78 AP

TVh(t-1):= 27,000,989

1. QRHSRgE
SHERL GDP()y) = 299,314.8

TVh(t); = 17,503,158
AP OT()1= 2,046,499

Zobrulo] Fowag yaus | TVAO): = 17,502,216

ol-g3t] M= FEHF | OT(), = 2,046,458
A

TVh(D)3 = 17,499,699
OT(D)s = 2,046,422

23, AN Axdeld [
Sy Wk Sus A

TVh(t)ss
OT()4

17,481,699
2,046,166

220 mERlL 187] ojdo] ARS olgsle] 24
wolon, ‘el shelofayzie] 49} ‘slelofy me
W] AARES] ALA G e g
2 % o) Azte] sfelold mzIe] AHAS £
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Table 5. Forecasted values of OT(t) & TVh(t)
(from Q1 2006 to Q4 2018)

Table 6. OT(t) & TVh(t) using the exogenous

variable prior to the second quarter,

. - TVh(t-2)
de | 27 TVh(t) &%k | OT() A5k
1/4 17.481.669 2.046.166 de | 27 OT(®) &% TVh()
2006 2/4 27,079,928 2,186,950 1/4 1,821,869 3,841,829
3/4 34,145,850 2,296,846 2/4 2,078,604 20,977,111
2007 3/ 50’115’822 2’ s 6’251 1/4 2,451,757 | 45,234,515
4/4 57.705.531 2677641 2007 2/4 2,503,170 48,315,897
~ -~ ~ ~ 3/4 2,530,542 49,896,344
1/4 247,095,997 5,574,289 4/4 2,641,140 56,855,548
2017 2/4 273,907,448 5,962,164 ~ ~ ~ ~
3/4 274,637,594 5,984,300 1/4 6.629.141 317.102.420
4/4 299,367,492 6,333,444 2/4 6,197,630 287,828,012
1/4 278,011,643 | 6,040,219 2018 — —
2/4 309,771,692 | 6,498,095 3/4 6745,953 324,556,898
018 T 295203.250 | 6.207.418 4/4 6,481,663  |306,554,393
4/4 313,336,337 | 6,559,794
Table 7. OT() & TVh(t) using the exogenous
- R AAA e variable prior to the third quarter,
o ! MNN VO e TVh(t-3)
s NMW;L;W - dE | B2 | OTO dEg | TVRO)
— \. )
s e TN - 1/4 1,768,706 1,470,013
S y o
SOV R M Ml R W 5 MR o B R 2006 2/4 1,811,241 4,125,439
3/4 2,056,649 20,409,965
Fig. 3. Comparison of growth trends:
Outbound travel vs. travel program vieweship 4/4 2,191,296 29.379.903
1/4 2,319,629 37,569,360
72 A2{time laglg 7ML 712 EA3it) 2/ > 44406 =y .
287] oA Time Lag¥® QFHS(TVh(t-2)E o] 2007 44007 > 800
8olo] Zokpuly} AbSEEHHA] A AE] o5 A 3/4 2,501,614 48,952,341
5 "= sigodg A9 ~OT®W)' S} "sfiody = 4/4 2,621,171 56,313,927
233 AHAIZHTVh()' 2 Table 637 Ztt. ~ - _ N
QAIHFER  SHYPAIFAITEY 387 oA
time lag® IHA(TVh(-3)e '=UEAE Vi G198641 |287,790,656
(GDP)= Table 73+ Z+ch 2018 2/4 6,566,607 312,731,250
Fojojsl mzae A7k 287 Ao oHs 3/4 6,305,697  |294,428,262
2 AR Y=l sioidAe] OT(TVh-21) 4/4 6,701,817 321,326,364

7 2k AHIEoIA grol AA ver Zokwdzt A
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TP AR g2 AEEE rEsto] o
ARl SfQ]ofd mETsHo] AIFAIRE 2871H
o = ARESH= Zo] 7MY HHE9] A% HEgwr}
=2 A08 EAMEQIt Table 8~10).

SIHET AT FEH A AA”IC & A AR
A A(time lag) 2 9J3t W=l sfjoig o] 429 =
dgo] o2 Hdof B|g] A|&9] HEwr} 45ttt
PS5 EHSloH, 2006FE 20109 A% Aol
AA W=l sy AL b= v P Holal
QlthFig. 4).

olgfgt 2ol thel] 2005WFE &S LCCAH7F
Yol FFS 1ol =] FBAE
20059 o A7RIFAR] Edow FTARGel A
Holsiglon, A7RISAE 7189 & AMIA AL
of= tE 7HE A Aplandls TIFosi A
B2 IASE fA6IL F3elE SVHIEA A7t
PFAE BEETE Bo W2 719 d5dEE AT
o, off) 9 JPF wE FR/E FX6ICH, o]

2y

@

=

Table 8. Mean absolute error(MAE)

OT(TVh(t-1))
574,266

OT(TVh(t-2))
549,696

OT(TVh(t-3))
569,255

Table 9. Root mean square eorror(RMSE)

53] 7He] Rt oAPASolA w2 olofA,
Fe8.9] AH o] 7]ofskltt.

2 7] Sofmdt JeFEPHA Aladem At
Z5 AR Atime lag) 2 ot =Rl sejoigzie] 4
o] 2Rl LCCAPRIS)S F&FS RigskzAt 2009
R Uit ICCIRIES =85 Hvlz st
of, ICCY] &3 7t dk 'I'%, 11 oA mEd2 0
08 A HEES At Table 11~13).

LCCA7I)ye et e ARFAA(time
lag) 25 Wrggt mdo] His| AA] =<l siejoidy
74 o] Hale & WSk Stk 20064~
201092 4% W=l sielofdd) =9 3712t

% f|r

Q

Table 11. A Reduced model for LCC

OT(t) =—7,298,000+ 31.850 GDP(t)
+0.003835 T'Vh (t—2) — 1,579,000LCC(t ) + 1,,,

TVh(t) =— 308,300,000 + 1,059 GDP(t) +0.5115 TVh (t —2)
—18,060,000LCC(t) + 1,

Table 12. An interdependent equation by LCC

OT(t) =— 4,986,503 +23.91009 GDP(t) +0.0075 TVh (t —2)
—1,443,594LCC(t) + 1,

TVh(t) =— 65,644,364 +33.2496 OT () +0.384 TVR (t —2)
+34,441,130LCC(t) +

Table 13. Outbound Korean travelers with LCC

OT(TVh(-1) | ONIVhG-2) | OT(TVh(-3) effects
663,055 637,826 665,262 de 27 OT() A&7t TVh()
1/4 - -
Table 10. Mean square eorror(MSE) 2006 2/4 2,408,460 24,804,347
OTIHD) | OTTvid) | ot i | o | st
439,641,288,380 | 406,822,189,048 | 442,574,184,536 i 2,896,782 50.310.856
2/4 3,059,243 54,655,686
2007
3/4 3,167,658 57,160,122
4/4 3,396,495 65,453,871
gt A 1/4 5800905 | 243.928.663
L oty |24 5984307 | 257.848.724
N wvavall 3/4 6,370,362 289,830,010
4/4 6,282,553 282,706,517
> o 1/4 6,671,057 316,801,105
2018 2/4 6,552,878 291,201,801
3/4 6,874,672 325,228,510
Fig. 4. Model refinemenet opportunities 4/4 6,828,808 309,780,958
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8,000,000

=-OT(t) [TVh(t-2)+LcCE{O])

oo NAVa

- AHg

6,000,000 ~-OT(t) [TVht-2)]

5,000,000

4,000,000

2,000,000

1,000000
YA M4 VA 38 YA M4 VA 38 A M4 V& 34 YA 34 VA 34 YA 34 Y& 34 YA 34 ys 34 V4 34
2006 2007 2008 | 2009 2010 201 o012 | 2013 2014 | 2015 2016 2007 2018

Fig. 5. LCC-based model comparison

20099%9] AE W=l dejogae] 5 kg
5t 2013W~201649 Atel9] mEyk A =l
Sjeo g7y =0] ZpolE Fo]aL UrkFig. 5).

Zorndlyl ASEEGA AIAHR AEE A
A A(time lag) 2 2J3F W=l L] P A 494
LCCH7FI)E uhst md oz A&Est U=
ol dfejodF A ZOT(TVh(t-2),LCC)2]  Fto]
ARl thE3lARDY] groll wls] ZF B
woflA gro]l AA Ut Studnt JegErgA]
AlAE Tl dubAel IFREel wes|lynd
oluf tFIARH] Hls] HHO] FEgo] =30l
ASHHTable 14~16).

2016 A4t719] o|29] 2EY ZFi= tE 54
gt AR W=l ]y 5= STt thell, Ehel=r

Table 14. Mean absolute error(MAE)

OT(TVh | OT(TVh _ .
k= =3 7nd
549,696 391,385 630,138 565,875
Table 15. Mean square eorror(MSE)
oravhe-2)| T2 spgma | dssiing
406,822,189, (205,222,696, | 484,193,831, | 416,920,149,
048 467 507 923

Table 16. Root mean square eorror(RMSE)

orarva-2)[ T s | oasimne
637,826 453,015 695,840 645,694

Fig. 6. Observed vs. modeled values since 2016
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