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Predicting the Future Price of Export Items in Trade
Using a Deep Regression Model

Kim Ji Hun' - Lee Jee Hang'

ABSTRACT

Korea Trade-Investment Promotion Agency (KOTRA) annually publishes the trade data in South Korea under the guidance of the Ministry
of Trade, Industry and Energy in South Korea. The trade data usually contains Gross domestic product (GDP), a custom tariff, business
score, and the price of export items in previous and this year, with regards to the trading items and the countries. However, it is challenging
to figure out the meaningful insight so as to predict the future price on trading items every year due to the significantly large amount
of data accumulated over the several years under the limited human/computing resources. Within this context, this paper proposes
a multi layer perception that can predict the future price of potential trading items in the next year by training large amounts of past

year's data with a low computational and human cost.
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Table 1. KOTRA Data Overview
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Column Description Unit Item1 [tem2 Item3
1 UNC_YEAR Base Year YYYY 2017 2017 2017
2 HSCD Item Code Digit Code 820210 820210 820210
3 COUNTRYCD Country Code (ISO) Digit Code 818 826 842
4 COUNTRYNM Country Name Character Egypt United Kingdom USA
TRADE The amount of the
5 COUNTRYCD cou.ntry ir.nported for all Us$ 66338749061 641332000000 2405280000000
items in the year.
The amount of world
6 TRADE_HSCD imports for the item in US$ 344968106 344968106 344968106
the year.
7 TARIFF AVG The ayerage tariff rate % ) 0 0
applied to the item.
Average distance
8 SNDIST between that country km 3964.230828 3799.545271 7938.630665
and the importing
country.
NY_GDP_
9 MKTP_CD GDP Us$ 235734000000 2666230000000 19519400000000
NY_GDP_ GDP of the previous
10 MKTP_CD_1Y vear Us$ 332442000000 2694280000000 18715000000000
SP_POP_ Population
11 TOTL (Yearly estimate) Number 96442593 66058859 324985539
12 PO | Official exchange rate. Us$ 17.78253352 0.776976682 1
IC_BUS_EASE_ The score for ease of R
13 DFRN_DB business. Score (0~100) 55.47428 83.34108 83.35255333
Distance between the
14 KMDIST km 8497.368164 8875.389648 11065.70215
country and Korea.
The amount the country
15 nggﬁ%gicc%_ imported for the item US$ 1708002 35559546 48108516
in the year.
KR_TRADE_ The amount the country
16 HSCD_ will import for the item US$ 7043 97397 3294503
COUNTRYCD in the next year.
sH= 5421 SP_POP_TOTL o]|F AgE v|&=29] X3l T 8" =719 dig #5 Ya9d% TRADE_HSCD_

tiste], &str| gk T dolEl7 EA5kA] %7] wf o]
o A0l tisiA 0~1 Afo]9] gho = F4tstE XIPotqirt.

tlolEl o] AAU(scale)o] YA P2 AE, T &=
of TS v|d 4 UcH14]. 7F mdo] Jgos A8
g7} ol&gt AL =1 g17] wiEo] THA%E EHES
Agteto] vl grog TSI A} oFgict kA g A=
g =719 AA F5 =9 920 TRADE_COUNTRYCD
o ofF Ak g #4719 sid EE +=U=AQ TRADE_
HSCD_COUNTRYCDE Zgste sig =717 =t A
EE F o9 E59 SYuEE Hastgon, dig A% 3

G E29 A AlA & £YF2A TRADE_HSCDS g o

COUNTRYCD< Zdsto] sid w717k A AlA 71& g &
58 et &= WAk GDP glolE E3t AAjet 3
o Bzt glolE7t EAst7] Wizl NY_GDP_MKTP_CD_1Y,
NY_GDP_MKTP_CDE %H#o| S7H&& Hdct. §Ho
11¥ SP_POP_TOTLEARL A AFI%, 5HHY dlo
Eo]7] wfZo] 0~1Ato]9] o g At 8-S AHT

upR|ErO &2 2|7} o &otalA} o A E S UFHL2
FHE He| 2ozt 27] fEo] A FYIFHI AAE
FYUFHY] SHHER U=, A= £9 Fo]
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Z 3709 S(Layer)& %1, 7t 52 EFORX(Dropout)[15]
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Table 2. Columns of KOTRA Data After Preprocessing

Column Description Unit Item1 [tem?2 [tem3
1 HSCD Item Code Digit Code 497 497 497
2 COUNTRYCD Country Code(ISO) Digit Code 33 34 35
3 TARIFE_AVG The average tariff rate applied % ) 0 0
to the item.
Average distance between that
4 SNDIST country and the importing 100km 39.64231 37.99545 79.38631
country.
5 SP_POP_TOTL Population Number 0.067469 0.045504 0.232687
(Yearly estimate)
6 PA_NUS_FCRF Official exchange rate. US$ 17.78253 0.776977 1
7 1C_BUS_EASE_ The score for ease of business. | Score (0~100) 55.47428 83.34108 83.35255
DFRN_DB
8 KMDIST Distance between the country 100km 84.97368 88.7539 110.657
and Korea.
The ratio of the amount of
HSCD_IMPORT_ . .
9 PERCENTAGE import of the re.levant item % 0.002575 0.005545 0.002
among all items.
The ratio of the country to the
COUNTRY_IMPORT_P amount of imports of the 0
10 ERCENTAGE relevant item from around the & 0495119 10.50807 13.94579
world.
11 GDP_PERCENTAGE GDP change ratio % 70.90981 98.95891 104.2982
TRADE_HSCD_ Increase/decrease ratio of 0
12 PERCENTAGE income amount % 0.412353 0.273898 6.848066
Table 3. LSTM and MLP Model Architecture
LSTM MLP
Layer Output Shape Layer Output Shape
BatchNorm1ld Batch Size, 11
LSTM Batch Size, 512 Linea Batch Size, 512
(with dropout) 1€ near s
Dropout Batch Size, 512
Linear Batch Size, 1 Linear Batch Size, 1
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5 M2 H9ste] APstct. JHnE B9l SHEEHEE 5t
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(Adam Optimizer) & AMEsIH

g M7gof qlof, dgHole & sty F 7HA] LS
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XHoR B FAEE ALHIGCIE 4 Utir TSt
Y o] Add &7 dlolH AR HE (Selected-Data
Model) 3t F@AsIaL £A5II. 2 REO] Al RARNS A
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SNDISTS} 427} Z3Hl SP_POP_TOTL, Qo2 Aejst
PA_NUS_FCRF & 2fAste] & 971l 5422 Sh5E 3l

33-5 Z] L%—'O Eﬁoﬂ i3 471(shuffling)& #3¥ste 2t
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AA T B HE A4 glo] AAT EHLZ A= A
Ei51917] wiitoll g5 Axto] JFE mA Zolzt wdsto]
of71A= HA dlolg AME 2 (Full-Data ModeD)E AE
= APt o] Ao gk WRto 2, Hat ATt AR
ShE= AP et EAZE 7122 R John Tukey?t A
QFet Tukey's fences[19]°] W} 1ARRRIS} 3AME S
T2t F IQRE AlAtete] 1ARERIS0A] IQRY 1.541E
T 3AHERIGOlA IQRY] 1.5H1E E3F F1o Afolof] Hi
SkA] = @S oA (outlien)2 AAstAL 37 HlolHE

AT F oA B Aoigh 228 =E5HH Fig. 1004
£ & Q1% Full-Data Model®] Selected-Data Model®
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Fig. 1. Loss of Each Model
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TS, g9 3717t IU1ERE sk ¢
AojA| 1, FAFH Overfitting)S A2|5t7] oF7] Hgof =
9 3718 A fA5tL EHor: & FUtete] IAES
WA 5t AE SFTH15].

Aoz 35t
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4 4 o
o3 HAEES AHEE A5 2d9 F5E Ad &
207137091 20179 KOTRA HIo|EAlS 6:49] H|EZ Ts5
tlojE et HAE folgz &t sh&Z IPFon, &
100 o= (epoch)S S5}t Table 40 & A¥S A3
283t stol metulE|(hyper-parameter)E 25t
AA Aok thE HAEE 7|9t A& nEo] 282 49
TR FHH|Eoltt. olFgA dEH YUY FTHHES
HAE Yt ofd 52 $E% g0 Fotd, 2pd
T U g 5 aEE9E 5T 5+ Atk
Table 5= 5 HAEZE Zd= HAE folgg H43%
Aitolw, dl& FE sl AAtY AolE 7IEoE A
Foto] A9 Al Alo| A%} 5|9 Al AlolARZ Aottt 1¥
golel2 HW, Item Code’} 8407349 EES Idw
AustraliaZ} 92|U=t28E 70,528,23088 +UstAL,
APA o= 1,458,5279 9 A5ttt s o]l gt

AAl SHES °F 2.008%01H, £-8 B o]F 2.075%=
Table 4. Hyper—parameters
Hyper-parameter Size
Learning rate le-5
Batch size 32

epoch 100
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Table 5. Prediction Result

Percentage Trade Price
Country Item Code
Ground Truth Prediction Diff Previous Next
1 2.068004608 2.075022936 0.007018328 70,528,230 1,458,527 Australia 840734
2 4.616559982 4.609478474 0.007081509 39,207,961 1,810,059 Philippines 840999
3 0.403601289 0.396152377 0.007448912 73,649,172 297,249 Chile 841391
4 92.46986389 3.792806149 88.67705774 118,502,639 | 109,579,232 India 842890
5 102.6585083 2.59561491 100.0628934 1,833,623 1,882,370 Egypt 830230
6 113.8865128 8.586242676 105.3002701 4,900,496 5,581,004 Viet Nam 830710

TAR R &3 BT YAAT TR, dSof
A Hojd Bk AT 4= SlSlth 49 HolHE HH
Item Code 842890 &= Wd] India”} 2U=t=2HEH
AL £ FH9l 118,502,639€ e} A= st &
Ael 109,579,232 wet AR FHEL 92.469%°]A
ok, 299 o &Adk= 3.792%°]t}. o]= 9F 88.67%2] 2
2 &Pt 9njolth
Fig. 2014 o5 HAEE ZE2 HAE HolHE &5}
of 2 oAgks g1 zet e e HASeIch A
HEoJA 927t 3A "ok A7t HEEAT, ol EX
T xF 7|& F9ET 2ol QA gkl i & o)kl gt

&g Alo|2of 3Rt ARoldt. ofd] dieh gt #4e
3 71 Ads JFSHA
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I = AT FARHL, o 99 Bdo] 7 =
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9] g A5t Xt g€ dScke 2t a5 &
Aohz vl A BlnE % Bd= B AU A= 5t
S g 39 2dE ARSIt

Al B B ol Ao g2 A e B dWg 2
Ao} A|7F Bat Alg 23Rkl vl © @] miiEe] oA
7F EARE SRIFeH, 7 24 BE Ao R &2 ghol

)

o

22
= o
9 fo

i~

p

005 TEH0], 2352 AREA SEUAT
b0t Fig. 39 o= 3A(A), 5 HAEE®), <& 44T
© Al 1ze o) Sk 2ACL HAE 2AF IR
Z 003 9% Zoltt. o 39 Zd(Fig. 3-A)9 A%, FHAl
5 7o) b o] M) 2l 2L AT 4 ek o2 B
" oFE HAIEE(MLP), <8 AFHSTM) Bo] chie 3
001 A 2o v 2714d5°] H 1L, 78 A-7HA 225H=
ARZE} H]go] B AS5S & 5 AUtk
0 200 400 600 800 Fig. 40 o5 HAEEA)H <2 A3 B) et =&
Fig. 2. Distribution of Loss W& s Holtt. sk dlojgof tist oS At HAE
Table 6. Train Results
Linear Regression MLP LSTM
Loss Function L1 L2 L1 L2 L1 L2
Loss (Test Data) 7.1 7.5 4.5 7.1 4.5 7.3
Loss (Outlier Removed) 2.6 4.0 1.6 3.3 1.7 3.3
Number of Outlier 456 415 488 388 406 470
Convergence Time Slowest Medium Fastest
Significant rrflgri{)i: - - -
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(A) MR (B) MLP (C) LSTM
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Fig. 3. Loss of Each Model
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Fig. 4. Magnified Loss Plots of MLP and LSTM
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Fig. 5. RMSE of Each Model

dolelo] th3t ofl& 2A Afoof xjo]7} At Ao| B
Hoiet. o] F 249 AolS duist 59 AL 7t
(Eq. 1), o A= o]E5te] thg HAEZT &3t 41738
dHrst 5EZ Hlus] Hol.

GC= ey

| losstest - losstrain'

Zy ndl £8 & 40 oE3 59 GC(Generalization
Capacity) 45 HE o2 Ay, &+ 24 7+ Uuts) &
g 2ol t-testE ©&sto] HwSHGITE 1 AF, N=40,
p<0.000124, &9 U3}t 522 Fig. 4-CollA & &
A% B GCHo] © W2 &% AAFY Bdo] o5 HAE
£ RdEt FAFCE § &l AT & Qlrt. Bdd

B GC F(Fig. 4-C) ol#vls BFE 22K Standard error
of the mean; SEM)o]t}.

B AlEZE 2% (Root mean square error; RMSE)S
ARgsto], 7 mEo] A& AeS F7HE skl

Zyy
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