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1. Introduction

3 9t} (Park and Kang, 2020) Ol
= %16;% A 821
B3l =
25 %] o] gt
(Lee, Kim and Kim, 2017; Bae, Moon and Hwang,
2015; Son, 2011).

AsHog vzt 2 9
T8 8l A AAA a1 4t
Rlojghe= F7HA BolA Ay
(Financial Supervisory Service, 2019). 3
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Al 3 E3ka At} (Choi, 2012; Jung and Kang,
2015; Kim and Ahn, 2012; Choi and Cho, 2018).
oo e} & ATl 259 g Y o
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ZX8 Zo|i, A 9O 2 MAPE A EE 53,
54 dlelBFg el AAY 2 F7helA A
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2. Research Process, Design and
Methodology

2.1. Research Process based on CRISP-DM

CRISP-DM (Cross Industry Standard Process
for Data Mining)2 HlZ2Y 2~ A4 Q14 9 &2
= 913 tE2 Q1 HlolEuto]Y(DM) &4 U
E0 2 doJEutold AE7MEe] M de &
517 Q= AN B2 oA 2EE 2
%31 T} (Forbes, 2018). 7]¥ CRISP-DM-S 6%+
Az FAH e, & dFNAE Design
Principle A F7ste & 79AE AT 2=
Al 2=l A-83H 3 A (<Figure 1 Fa1>), Z42+e] 34
AL e 2ok

1) Business Understanding: A2 H&43 &
TAY, E=rlQl A4S setstal o] s

2) Design Principle: 79| A4, &4 W,
A% £F T AT HFEAS 2

3) Data Understanding: 415 9|3+ Hlo]E <
£AE olafietar, A AP 9 QAo E
1 AA, 5, A=
A 7bs FHE A

[0k
1%

i3

™

4) Data Preparation: ]
& Holg A4 5 ARE
st

5) Modeling: ThaF3k =dld 7|93} darg]
< Adsta g HE 2 s)

6) Evaluation: 289 3|4 75
7} BAol Retet=A B}

7) Deployment: $H3%¥ E2-& A o) 2

o

AN

% 9 A3}

A 54 ndstel 2

Design Principle

Business
Understanding

Data
Understanding
Data
Preparation

(Figure 1) CRISP-DM Methodology with
added Design Principle Step

Business Understanding @] 2} Design Principle
A= 24 Introduction A oA A EQLAL, 2
ZoAs A7 AA 2 HESR dEE Data
Understanding@} Data Preparation @&, 37| A]
= 97 23} #4E 9= Modeling, Evaluation,
Deployment ©HAIE &5 Zlo]th

2.2. Data Understanding

B Ao E KOTRA, World Bank, UN
Comtrade 5olA A|F3l= HolHE 331,
vt £ FFE VA= FAH D A
T2 Q0Es 7x3} st on, #3514 8l
£ Google Trends, Hofstede Insights &< -3
Aojxl vlolHE 83 tHAppendix 4] ¢ Table
A Fx). AN EY T TH(EAN)EH 580
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Table 1. Tri-dimensional Variables

Used in Predictive Model Development

Wy oy chel;
COUNTRYCD ISO =7} Code ZAIE
NY GDP MKTP CD GDP Uss$
NY GDP MKTP CD 1Y o]d dX GDP US$
SP_POP_TOTL AT (AT FAHX) 3
747 A 2 g (v= Z2Elel oig dA T3 w9,
aeq | PANUSFCRF APTL NFO2 & AWT) Uss
TRADE_COUNTRYCD A A= AT =Uke] AA FH FUFA Uss$
KMDIST A =7ket S=e] Ag km
SeaDistance e Frtel =zt AA A nautical miles
SNDIST A =7kl Y =7 3 Ht A km
HSCD HS Code (F% Code) ZAIE
TRADE_HSCD g A= d F5 AAA F FUAFS Uss$
el g =kl A FFO HAEEHE B BA
Bt TARIFF_AVG g %
29l
TRADE_HSCD COUNTRYCD A A= G Zrte g FE YA US$
d g 37t dld FE5E dSo2REH F
KR_TRADE_HSCD_COUNTRYCD | o 5 ﬂo‘; PR A EES AReRRE £ US$
H i = 1
2016 A F-H 2018 d7bA ] BTS o thgt i =
BTS_2016-2018 el AAE gD Ha (00
2016 'dF-H 2018 @7k 9] EXO ol ti& 3 =
exo_2016-2018 g A (00)
2016 AFE 2018 A7FA 9] KPOP ol tg a3
kpop_2016-2018 Zte] AAE A4 (0~)
23517 2016 AFE 2018 d7FA9] Wanna One o gk
gof wanna_one 2016-2018 NG Zohe] AMERT A (0

IC_BUS_EASE_DFRN DB

Mz golg He

A4 (0~100)

PowerDistance S EZ~HE culture code - WHAY 4 (0~100)
Individualism I 2EE culture code - 7 S1F2 4 (0~100)
Masculinity S EZ2HE culture code - B34 A4 (0~100)
UncertaintyAvoidance S EZ2HE culture code - A4 3] A< (0~100)

A OE @& Z8sH HH, GDPet 2ol
thu] WskEo] WhgE o] AR WEes
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Table 2, Descriptive Statistics of Tri-dimensional Variables Used in Predictive Model Development

W ™ N = EFHX N E=i)
COUNTRYCD (E¢434 %)
NY_GDP_MKTP_CD 21,189 | 1,644,687,335,676 | 3,433,911,976,109 4.024 16.564
NY GDP MKTP CD 1Y 21,189 | 1,547,985,101,356 | 3,257,227,668,213 4.071 17.104
SP_POP_TOTL 21,189 122,508,700 284,441,865 3.897 14.108
%‘ff PA_NUS_FCRF 21,189 1,666 6,049 4.078 16.112
o TRADE _COUNTRYCD 21,189 342,490,635,790 |  463,919,395,070 2.931 9.129
KMDIST 21,189 7,952 4,054 0.602 0.502
SeaDistance 21,189 6,893.90 3,596.61 -0.298 -1.257
SNDIST 21,167 6,368 2,518 0.946 0.381
HSCD (&3S
2be) | TRADE_HSCD 21,189 15,169,280,110 39,156,772,230 6.102 42.526
%% | TARIFF_AVG 21,066 3 9 16.672 |  716.881
L TRADE_HSCD COUNTRYCD 21,179 308,247,467 2,129,496,373 | 29299 | 1172.481
KR_TRADE HSCD COUNTRYCD | 21,189 17,939,632 481,003,321 | 112,976 | 14,593.21
BTS 2016 21,189 1,028.79 452.693 0.867 0.771
BTS 2017 21,189 1,934.36 645.84 0.29 0.103
BTS 2018 21,189 2,713.20 664.349 -0.352 -0.136
exo 2016 21,189 888.66 529.894 1.086 0.421
exo 2017 21,189 804.05 434.618 1.53 2.698
exo 2018 21,189 633.96 307.918 1.812 4.078
kpop 2016 21,189 44.95 42352 3278 13.606
) kpop_2017 21,189 47.21 39.031 2.601 9.069
'E;Lf kpop 2018 21,189 53.77 38.786 2.421 8.515
wanna_one 2016 21,189 23.43 33.892 4.197 20.733
wanna_one 2017 21,189 131.18 139.897 2.335 5.179
wanna_one 2018 21,189 185.92 221.664 2.498 5.454
IC BUS EASE DFRN DB 21,189 71 11 -0.652 -0.258
PowerDistance 21,189 62.47 22.695 -0.35 -0.713
Individualism 21,189 47.01 24.076 0.258 -1.226
Masculinity 21,189 51.84 18.841 0.051 0.852
UncertaintyAvoidance 21,189 65.28 22.725 -0.438 -0.85
50| 717 BAYel A} ek £ A7 2.3, Data Preparing
o| A= IBM SPSS 26 % IBM Modeler 185 7'
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(Table 3) Improved Statistical Characteristics of Tri-dimensional Variables through Normalized Transformation

e N Eagt | ACHE | G | EFEEHA | HE HE
COUNTRYCD
NY_GDP_MKTP CD trans 21,189 -0.471 5.109 0 1 3.976 15.895
NY_GDP _MKTP CD 1Y _trans 21,189 -0.476 5.205 0 1 4.024 16.564
SP_POP_TOTL trans 21,189 -0.420 4.430 0 1 3.897 14.101
A A
qol PA_NUS_FCRF _trans 21,189 -0.280 4.568 0 1 3.788 13.059
TRADE_COUNTRYCD _trans 21,189 -0.726 4.309 0 1 2.884 8.655
KMDIST _trans 21,189 -1.726 2.571 0 1 0.602 0.502
SeaDistance_trans 21,189 -1.822 1.429 0 1 -0.298 -1.257
SNDIST _trans 21,189 -2.086 3.458 0 1 0.901 0.194
HSCD 21,189 n/a n/a n/a n/a n/a n/a
o TRADE _HSCD _trans 21,189 -0.370 10.249 0 1 6.572 50.857
TZ%2 | TARIFF_AVG_trans 21,189 -0.514 60.106 0 1| 16488 | 754.145
&l TRADE_HSCD_COUNTRYCD _trans 21,189 -0.142 53.286 0 1| 30412 | 1265.400

Sqrt KR TRADE HSCD_COUNTRYCD 21,189 0.000 | 252379 | 1539 3945.948 | 20.363 | 920.190

BTS_t trans 21,189 -1.501 4.556 0 1 2.165 7.969
exo_t trans 21,189 -2.405 2.072 0 1 -0.418 -0.167
kpop_t_trans 21,189 -2.195 4.789 0 1 2.112 9.186
wanna_one_t_trans 21,189 -1.797 3.299 0 1 0.869 0.736
—Ets];f IC_BUS_EASE DFRN_DB trans 21,189 -2.752 1.522 0 1| -0.744 -0.006
PowerDistance_trans 21,189 -2.268 1.654 0 1 -0.350 -0.713
Individualism_trans 21,189 -1.703 1.827 0 1 0.258 -1.226
Masculinity_trans 21,189 -2.327 2.715 0 1 0.051 0.852
UncertaintyAvoidance_trans 21,189 -2.521 1.440 0 1 -0.438 -0.850
ofuzt =79k F3EoA Aol E H2a3}str] L) T A HAAL, HEe 0, EFAAE 12 24
A BE A45Y Hee 2235 FY8ATH S =0} 24 Scale®] YFE A A= ATE < Table 3
A&y HFEe A B9l ok 777 Aol >o| A M= AFHSQRTNLE HIH A E
BEE /W3] a4l Z-score®t Box-Cox W AN Ao ot H=rt /idd Ae &<
< A8kt ol e wE8 e YT A g g Atk
£y W] WS die offo] o 2o,
AZ7He AAES] BE Case(21,189)E &8
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(Figure 3) Modeling Process

3. Research Results

3.1. Modeling

Data Preparing®l| 4] FHIE 418 dHolH &
Heo R &S 93 AEd s A3
st & AFolA e B dagE: 2

< @83l YdE =E P (Ensemble Modeling)
WS AR d58 HHE ZEE WE
7] 918041 8714 ¢8| H(LSVM, CRT, CHAID,
Exhaustive CHAID, Random Forest, GLM, LRA,
< FRZ Jestdh A8 3] A E4(Linear
Regression Analysis, ©]3} LRA)S ¢& HE59}
23 AT WAE Ao E e 2l
©|™, Generalized Linear Model(GLM)-2 12
TN 53 HEEHY AV AEE w
22 @ 79 x Aol 73k tiet o]
t} (Kim and Hong, 2004). 71A|8t5 7Moo 2E
JAEAH U (Decision  Tree), 4174 (Neural
Network), AZE ®¥E w4l(Support Vector
Machine)s 2838, AU 244
= 9443 ¥Wg d30] 7Fs3 CRT, CHAID 1
2] 31 Exhaustive CHAIDS &-8-3}19ith 53], <
AHAAR UFE o BHEO] o=
Random Forest 2 B
715 SHAIRE oA U A4 Y] Ak
4 7hs)o] 7hsdtte

rlo
e
)
E
[>
i

1,

ofN U Hir
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Atk (Choi et al., 2018). 7]1AISHs 715 FollA
HE Hile 2 &7 A &85+
TTE EUEA 3 Aol 28 4
243k Linear SVM(°]3F LSVM)2 &1
839 (Choi et al., 2018). T}
Ists 71 SollA A8 71H&
g F5Aes BYse ZEA
H] 418 2 o] 31 Noise7} BS 9
A3 2y 75 7 Aok (Kim and
Hong, 2004). T+9F, Gradient Boosting ©. 2 23}
H tlolH &2 % 29| tlojElo] A-83l o

249 f=& X YU3t= 72 S Gradient Boost

3

M ¥o &
W
L m

o ™
o
fru

N
)
>

N,
o B kI

©

Kl
L)
TIN

T33 XGBoost YT Z=%

=
= —a
YA, YT} BE Wre) Aol HAT 5
L

X
Design Principle®]] 9H]j= o] &-8-& =] Fat3ich
SHAIRE, F7HA o7 mEle] Hrf FgoA B
TolA AR A58 mdof F5HS 3|
7] $13l, XGBoost ¢ 1LE]ES 83 ndy Z

shot 458 vmaksik

w98 gL 1) P BIYS AT i
SIE|E MY, 2) BAEY AY W 2FL
B 9% A% w3 BE W5 W
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(Table 4) Comparison of Algorithm Performance by Discrete Variable Utilization Method

HS Code &= && HS Code + =7} Code #Hd &&
g2z | awen | BE ggex | wnaz | amaa| ME2F | ugexn
Exhaustive CHAID 0.770 20 0.407 Exhaustive CHAID 0.781 19 0.390
Random forest 0.763 21 0.419 GLM 0.774 22 0.401
GLM 0.721 21 0.481 Random forest 0.743 22 0.454
NN 0.712 21 0.493 LSVM 0.736 22 0.494
CRT 0.708 20 0.499 NN 0.731 22 0.465
CHAID 0.707 11 0.501 CHAID 0.719 10 0.482
LSVM 0.658 21 0.615 CRT 0.711 21 0.494
LRA 0.560 21 0.687 LRA 0.568 22 0.677
AR DA e 2dYG S S TR G sttt
vEE AY AAo = dEH B W B AR, F3E Hapol Wk WS AR5 ¢
AollA A& L vy BAE 25 1HsH7] 9 g /3% Hlal GAlo A= WEkglo] Algske A
3 kA A nle} o] §74A] R darglE FRaw-TFHZHE Z&aliA A5 712 BHY
S AR o= A%5S B3I} (<Table 5> %), %
THA EALY WSTE Asts Gl = (F%) " ATEEE YAt Box-Cox
A9 W A Ao HEF HEE HS HES &8 F AT, 5P 5F HT
code’ @502 AME3IAY ‘HS Code + =7} g 2y -2 g Wgto]7] wjiol] o7}
Code’ & Walsteo] A3t F7HA HAHE H W3l W oS A5S vlaste Ao s HA
WaATE (<Table 4> Fx). F7HA A2 B 5 HEE S SISt A5E B HEY 4
AHg WHE ddstr] 9% BF AxEE 4 Z A% Z4ol= Mean Absolute FError(MAE),
A S Ha A exj(Ee Al 2xbh7t A Mean Absolute Percentage Error(MAPE), Root
He ARE gtk A7IA B FES) ¥ Mean Square Error (RMSE)7} @o] &85, o]
S Lnl2 2 W3y APdE HS Code/=7HE & | ol 7HAE dAE Bgatr] flaiA Rank

o FEH o, Ln(FE)HET HE At
$-, HS Code + =7} Code 32| 7%7} HS
Code®t @502 ARg3lh= Ao vls) daaA
oF Ao Aol A A EHE Bth A3
o2, U WpollA BALE 4= HS Code
+ 37} Code® Waste] &8al= A= A4

Correlation¥} 22 F#A 7} 857 % St}
(Mathaba et al., 2014). £ ATl = dF =2
9] & F5E vlustr] flsiA AAATFE vt
B0 2 MAPE, RMSE 18|11 Pearson A&7
E 83t A S8 W HE e
T3 Raw), 21 ¥ZKLn, Log), A H3E 3/4,



(Table 5) Results of Ensemble Algorithm Configuration by Target Variable Conversion Method

e gdnalE RaV\i In Log = x| %= x| = =
He & (R 2 (0.75) (0.67) (0.5) (0.33) (0.25)
Exhaustive CHAID \% \% v v
CHAID
CRT
Random forest \% \% v
NN \%
LSVM
GLM \% \Y% v \%
LRA

(Table 6) Comparison of prediction performance according to target variable conversion method

5 aktd Ln Log X% 075 | X% 067 X|(¢|\S—qr%50 glgg ?;; Raw(none)
B A -0.002 -0.001 3218 | -883.566 -69.800 -1.582 0.000 -165,127
MAE 1.413 0.613 124,327 24,808 1,035 | 39.188 8.992 | 39,673,742
MAPE 0.001 0.001 0.454 0.113 0.016 0.005 0.005 64.735
RMSE 2.006 0.87 847,650 123,872 2,529 | 66.988 13.436 | 398,687,427
A 0.800 0.801 0.677 0.713 0.768 0.831 0.841 0.561
AHgEd e S 3 3 3 3 2 4 3 3
2/3, 12, 1/3, 1/49] 57FA & 13+, o= ot =3 A5 AE HEke A5t dold s
A% AFEEA Trade-off TA7}T BEEHU] B o2k 2 Ao QAHMAE)7F WA A, 3
ot e 2 dagls 7S B, A= ZohH o, MAPE= tIA|Z 0.2 A59]
WA= 2IAEH AFALDEAS 3ol A Al E AEFS EAth ©, RMSEx AT

N

o7} ym, Z+Zto] 1FA FHAsH darg

23
A5E vgk A3= <Table 6> A|A| = o] )
=, A4 0.75, 0.67S A|stH, AvkAoz 9
53 74

5ol Uehhs A2 #A% 5 9l

0.5914 7Pg 5% Aol Ueh B9l
s

&3
E

N
V

R
2
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(Figure 4) Comparison of prediction performance according to target (dependent) variable conversion

(Table 7) Comparison of Prediction Performance According to Target Variable Conversion Method
(After Target Variable Reduction)

R Log | %1% 075 | %% 067 I'(zqgf’o x4 033 | X4 025 | Raw(none)
Hd 23| 3,761,894 3,748,957 | 15,828,997 | 15,751,566 | 12,596,638 | 6,135,808 5,519,231 Reall:&ll(:;;;z?az
MAE 14,177,738 | 14,190,675 | 2,110,635 2,188,066 5,342,994 | 11,803,823 | 12,420,401 -165,127
MAPE 15,306,114 | 15,312,872 | 16,686,614 | 16,524,714 | 15,441,195 | 14,529,599 | 14,690,807 39,673,742

RMSE 2.922 2.894 5.977 6.073 2.862 0.376 0.348 64.735
2T BA | 465,366,547 | 465,760,676 | 402,293,954 | 391,594,656 | 390,836,464 | 438,302,124 | 455,282,983 398,678,053
Al51o] 9107, MAPESH MAE, RMSESH 4 €l 8 9l e oloji 24o)4 54 @ A
A Aok 2z} vlmslo] STk MAPESE MAEZE  B(HE W] B F) 4% Wbz mud A

71E€Y W, 21 AY@Ln, Log AFZHAF oItk

0.5) olat A4 WA 53 B5s Hole

e AT 7 o, A7 F kel Aol 3.2. Evaluation

ASl oLt P A W wBOE olBFY o

oyaro] oju] A EY] WO FTrET ® mon/ﬂ Modeh{lg"ﬂ/i Xﬂ/\]xgj (TS HE T

5. RMSESH 827} 712 o, Aol Holl| & oS 452 HEd S HT 3ol

Rz A% 0759 067o0A Aol Bojgop, o S, WA Wl we 2P B

RUSES. A% 0755 06761 45) B4 ghe, TR A Qgel T WEe) A% 2

Ae FAHA AT THBRawS A o oo Gom AN el v

Lol 27 WolA B0z HolHolrh HEA oS A5s vlusA may Az HF dF
W5 BT, B W E o) mhe
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s MAPE o M AF

S&Me HEH IE EA data d 5
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5 0.67 033 025

B RMSE e 5} 241

(Figure 5) Comparison of Predictive Performance According to Target (Dependent)
Variable Conversion (Reduction)
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3 = 5] vl IA "olA= e Hol
), 2A|do] F WHgoA WSkl i o= H
ol A dEET AF AE wHEe
MAPE$} MAE= A7t &A&545 93
< HAATE RMSE= 2318 A 57 45
3k AeS HAA Trade-off d/do] el
PadA e 483 Aol UepA &
. 27 A¥Y(Ln, Log) WSk} o x4
gl A= T4 W4E A H4& FA6)
o] Yelst=], Hato] AAgk A X
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RMSE®} &3aA 242+e] A7t vlaE o]
). MAPES} MAEE 7|52 2 X, <Figure 4>
o} vl w) A3 A4 0.75¢9} 0.67°04 A5
o] HoHATE ZI A¥(Ln, Log= AF
(SQRT, A< 0.5) ©]3} A5~ Wkl Hla|A &
o] oz AL FRISHATH (A 0.5¢]3817F
). ABIAE <Figure 4>2] T A Ao}
=1 Ueh =], 27 A9 (Ln, Log)e
HEHOE g AARAE B Aol &
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(Table 8) GLM Algorithm Modeling Result (Effect by Variable)

2y g Ay
H ol ey
ar
B Wald 7Io0lM& | ARZE wolgE

(349 =2%) 148.316 3402.689 1 0.01

HSCD a2 4704.504 498 0.01

COUNTRYCD a2 460.103 26 0.01

TARIFF_AVG_transformed -77.415 12.797 1 0.01

SNDIST _transformed 360.315 20.015 1 0.01

TRADE HSCD COUNTRYCD _transformed 2292818 14444.29 1 0.01
A= QbE= MAPECIA = 870 S8 W< wsh TE HTE A HEHZ AF des
2d F 3RAZ ¢TI HalA dY ¥ T BEY e HS/S7F
HAE = (PE) 2d2 =59 2dS8 Code® EF 13, T4 W AlFH(Sqrt,
AHo 2 AR, A digFoA= GLM A 05082 HEFE § FE 2SS st
7 LsVMe] Aol the dmelZznc Hho] Aok PFE =] o)ZWS FAES HY F

Hojywtom, = dag|Fo] AAshE oS
e B oF o= ’\}%'3}931“4'.
85+ U <Figure

TRADE_HSCD_COUNTRYCD_
COUNTRYCD
NY_GDP_MKTP_CD_transformed
TRADE_COUNTRYCD_transformed
SNDIST_transformed
SP_POP_TOTL_transformed

IC_BUS_EASE_DFRN_DB_:
TARIFF_AVG_transformed
UncertaintyAvoidance_transformed
KMDIST_transformed
Masculinity_transformed
kpop_t_transformed
TRADE_HSCD_transformed
PowerDistance_transformed
wanna_one_t_transformed
00 02

_gu'—"—'uuuuull

(Figure 6) Predictor Importance of
Predictive Ensemble Models (Top 15)

78 HS Code H EQ%(OJQ—-S@)o] 743
Cod

AR UrEP*EP ?ol %—ﬂi A= b
Ble(=7F £3F §4) A dF #4d 1A E
AL @G =ol tigk A= o S0 FJu]3k Ao
2 Yehd Zo] 5T teith AR dads
ZolA GLMS FERIEE HpzA A4S
= 507 7143loen, A= Likelihood

Ratio P <0.001% YERTh 74120 28 a3
AA A= o2 <Table 8>3 Zow, A7}
B9 Z3E FY= Aot %71 HS Code
B sl Ao a3 Bk =3, o)
A1 HS Code®} =17} Code= <Figure 9>} 29|
S48 AT @2 7HA B
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(Table 9) GLM Algorithm Modeling Results (Effect by Hs Code Dummy Variable)

25 FHU
gx3 95% Wald 4l 22+ A
2% B o -
2 shet Abst Wald 7HOIMF | RARE | RolEtE
FA" 23) 148315 446.1768 -726.176 1022.805 0.11 1 0.74
[HSCD=190219] 2937.587 570.3513 1819.719 4055.455 26.528 1 0.01
[HSCD=190230] 4280.404 573.0724 3157.202 5403.605 55.789 1 0.01
[HSCD=190590] 3047.024 569.4671 1930.889 4163.159 28.63 1 0.01
[HSCD=210390] 3190.36 569.5691 2074.025 4306.694 31.375 1 0.01
M=He SRE
& e Sqrt(KR_TRADE_HSCD_COUNTRYCD) e oo commmien -
25 =gy M svM Haco
NY_GDP_MKTP_CD_transfor —.
U E oFxHS 22 .
TRADE_HSCO_transfomed
=T Do KFHE = 21 counmmrco |
:g'ﬁtil' -P|-§ L2 TRADE_COUNTRYCD transf.
| E‘ uH?H (EEI') 0‘1 S—':DIC-I,‘.rmﬁlf'l"‘e.!—.
il;l%‘q xd:ilx}g!_)lg_(oﬂgé) 01 UncenaintyAsoidance_transfo. . <
Masculinity_iransfomed -
I HE LR 6,668,293 _
HEHLH ERT
(Figure 7) LSVM Training Conditions (Left) and Importance of Input Variables (Right)
pRjeto 2 A5 dg]E FolA LSVME) = Bt 2y AL8-S AT sFA| T
27 At Y W] $REE Uy <Figure  FF S 29 JfAdel tid AT S 28l
753} Zth, LA ANZ dZ wEle] o 5H e Beuta w
H(e.g, XGBoost ¥1E]F)¥ Hlws|HOH,
3.3. Deployment 5o HARA=E FRZ 3I3S wl= XGBoost
9} oAE nES Badsi= WHo| 732 A
B Lo A= Design Principle®l] ¥2+ale] 4 o
o :dj: ]; - Uﬂgn pq ] P E o selsiginy The < Table 10 0= XGBoost
Z = ) A, o|EFOoF o] o) =
o= E;TE ZL-E:(H ]] 5] o S HEE S wdsl gkl vas glom,
= 2N E SFRK7 -9, XGBoost _
T = T~ » XGBoost?] d& A5 AAES AT 4 Jtt
o] o Zejo] $5ahA Yk 291 M = Ql

543 do)E ol a4 XGBooste= T2
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(Table 10) Comparison of Prediction Performance According to Target Variable Conversion Method
(Added XGBoost)

s X2 075 | XI5 0.67 &2 &2 X% 033 | XIF 0.25 Raw(none) Raw(none)
R I orarg RIPNE=S XGBoost oarg oharg R XGBoost
B 15,828,997 | 15,751,566 | 12,596,638 | 11,715257 | 6,135,808 | 5,519,231 [5104,79 14,939,633
Real: 17.939,632
B 22 2,110,635 | 2,188,066 | 5,342,994 | 6,224,375 | 11,803,823 | 12,420,401 -165,127 -1.058
MAE | 16,686,614 | 16,524,714 | 15441,195| 15,111,381 | 14,529,599 | 14,690,807 39,673,742 | 44,923,966
MAPE 5977 6.073 2.862 2.710 0.376 0.348 64.735 65.571
RMSE | 402,293,954 |391,594,656 | 390,836,464 | 386,275,600 | 438,302,124 | 455,282,983 398,678,053 | 382,559,638
A 0.593 0.621 0.606 0.624 0.595 0.61 0.561 0.607
zeg o, $4uso] W glo] FAE S EHoE AN = e, 1) AE FUt
BT WEE WFS B PAE 2 @ dolE 225 B3 BT U B L B
WTh RMSESH AuBAA e A48e nel 8 540 wad & Qe mYow TEuY
o ok, B o) oaksk MAPEIIA %ol A 3, 2) AAH 29 Sof wslet 2 9 )
o Ao ekt £ ATolH AEd AF Code® Y3 ) Ze A Belg 5 A=
RIAFE P SLT BEEFDA F Q8o ol A AP, 3) ole
XGBoost® &% 4% Bod oAdN T Hows ofv gt A%E =29 falA ¢
diso] BolH AT, RMSE, MAPE, 37| ol g3 53X 15t HAE A Jhed gael
Al ZaEHA ¢ des 9T AUtk o TACE AAsATE Holth
webA oo AL 2HE S u & 4 ARE AR, 78 =71 9 HS Code
T AFNA XGBoostE YFE =¥ W3t of & vt FEAS 53 A3 =7pE
= W] &8E 5 s Folth HS Code ¥ FUFC] h=F o2 £ FFHS
A I Qe Ao E Yehgon sjgavle] &
g Seluete] SEde] Yol & gloks
4. Conclusion e adkshd, B4 dyhs 2o Aa4dE 3t
HHo2 naEgy @ 4 vk ¢E =il
2 AToAE 7 Uk @ pdds oS A= HS Code B FAFT =7} Code?} 8.3
a7 gla E3td 2dle mEsiglon, £88 o3 WeE yeston], ShE 23 54¢ o
fcle] eielol] mX& @FFS PUSH-PULL = 1lehs SZ2HE A9} ghato] tig s
AU Ao FFE st S = AT omjahs HMEHY HFL oo fon|g
of &8sttt 53], B ATl AN HF FEFES A= ACE IR 11 Hiol] A3
o= 2 &S Design Principlecl] 7]4¥+3le] A A3 Aol 8% 8lo =z HAgE A7 (GDP)
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ojuf Q7= Fa3 AX(YE) 8o ® Ve
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AFFA ] FH A 27} 7hss] A Aol o
3t} <Figure 8 #3>. @A Random BEIHAA|
Ayt 7lEd BA AulaE Bedstr] ffE &
s 8RlE EsETH, 14 EIK(Fixed
Effect) 542 oS 2d AMu|x~rt 718 4 9l

2 otk

TFRA, AAH SHANE AFH F= A
ARE 7|Re 2 = {4 AFoly =7HE F
Aoz, 7199 A&d A AA s AdT
T A, 53 2334 9474 a7 174 Al
Folu =71e FHFOEZN T 7|
T I dxze} AH|=E NEE 5 & Aol

ZIhE S F7HH 02, o3t AH|2~E AHus)
317] 9J3llA41= HS Code H MF 4= 2dS &

SIAA MEsle AE AEE 287 Aot (eg,
5007 AF- oS 2Ee] 7S 3l KOTRA H
tlolE] FWE Aulzol g A& 7Hs). tE
of, FT F3l4 808 1HI FhTA7IYF
AFAIgel AlFe 54 vla) =S
‘8}04 %‘%ﬂﬂ‘ﬁ, %‘% #% =71 AFE FA

1

EH%E}. xﬂu@aﬁ, B SR A% AN

2} 7|HE T} (i.g., Evidence-based Policy).
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Appendix A. Analysis data collection and development tool
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Table A, Tri-dimensional variables and sources used in predictive model development
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Qo] o2 3 AHH)
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A A= s =7k AA F UN Comtrade
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I
HSCD HS Code (%= Code) (https://comtrade.un.org/data)
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° S T =1 .
Tz2 TARIFF_AVG a5= W7 B ITC (https://www.trademap.org/Index.aspx)
a9l
TRADE_HSCD_COUNTR | 319 9= 3g =719 3ld & UN Comtrade
YCD U (https://comtrade.un.org/data)
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Abstract

Development of the forecasting model for
import volume by item of major countries based
on economic, industrial structural and cultural
factors: Focusing on the cultural factors of Korea*

Seung-pyo Jun** - Bong-Goon Seo*** - Do-Hyung Park****

The Korean economy has achieved continuous economic growth for the past several decades thanks
to the government's export strategy policy. This increase in exports is playing a leading role in driving
Korea's economic growth by improving economic efficiency, creating jobs, and promoting technology
development. Traditionally, the main factors affecting Korea's exports can be found from two perspectives:
economic factors and industrial structural factors. First, economic factors are related to exchange rates and
global economic fluctuations. The impact of the exchange rate on Korea's exports depends on the exchange
rate level and exchange rate volatility. Global economic fluctuations affect global import demand, which
is an absolute factor influencing Korea's exports. Second, industrial structural factors are unique
characteristics that occur depending on industries or products, such as slow international division of labor,
increased domestic substitution of certain imported goods by China, and changes in overseas production
patterns of major export industries. Looking at the most recent studies related to global exchanges, several
literatures show the importance of cultural aspects as well as economic and industrial structural factors.
Therefore, this study attempted to develop a forecasting model by considering cultural factors along with
economic and industrial structural factors in calculating the import volume of each country from Korea.
In particular, this study approaches the influence of cultural factors on imports of Korean products from
the perspective of PUSH-PULL framework. The PUSH dimension is a perspective that Korea develops and

actively promotes its own brand and can be defined as the degree of interest in each country for Korean
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Ministry of Education(MOE, Korea) and National Research Foundation of Korea(NRF).
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School of Management Information Systems / Graduate School of Business IT, Kookmin University
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brands represented by K-POP, K-FOOD, and K-CULTURE. In addition, the PULL dimension is a
perspective centered on the cultural and psychological characteristics of the people of each country. This
can be defined as how much they are inclined to accept Korean Flow as each country’s cultural code
represented by the country’s governance system, masculinity, risk avoidance, and short-term/long-term
orientation. The unique feature of this study is that the proposed final prediction model can be selected
based on Design Principles. The design principles we presented are as follows. 1) A model was developed
to reflect interest in Korea and cultural characteristics through newly added data sources. 2) It was designed
in a practical and convenient way so that the forecast value can be immediately recalled by inputting
changes in economic factors, item code and country code. 3) In order to derive theoretically meaningful
results, an algorithm was selected that can interpret the relationship between the input and the target
variable. This study can suggest meaningful implications from the technical, economic and policy aspects,
and is expected to make a meaningful contribution to the export support strategies of small and
medium-sized enterprises by using the import forecasting model.

Key Words : Trade; Forecasting Model for Import Volume; Design Thinking; Search Traffic, Hofstede
Model
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