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Development of an Optimal Model for Forecasting Overseas Construction Orders
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Abstract : The purpose of this study is to compare and contrast the amount of overseas construction orders of South Korea and
China by using various time series models that measure the overseas construction orders. Based on the analysis we propose
better specification (model selection) with much more predictive power and prove the universality of the model developed by
applying our findings with respect to the prediction power of overseas construction orders from other countries viewpoints
(verification of generalization). The input variables include Dubai crude oil and exchange rates by country from 1981 to 2019.
The VAR model is proposed based on the prediction power test, with respect to MAPE, RMSE, and MAE between the estimates
and actual measurements from 2016 to 2019. We also conclude the results of the prediction of overseas construction orders
time series of China are again consistent with the actual numbers. These analyses suggest the possibility of developing a
comprehensive model that predict the potential construction orders of other countries.

Keywords : Overseas Construction Order, Time-series Analysis, VAR Model

1. ME Zrio]l B 7|02 BTk metA, sl A84:%E Adshs
22 feuet BrRIE ddshs 20l 2 & e, sfeid

1.1 979 g 3 =5 AeFE Hb Bt ddshz A2 et ZHE =2
SilAdsF= 2l BRI wA4T eE4olnt Yy Ch delolA AWz A 9% & 4= Utk

O ot Lz}e] AAl= GDP(Gross Domestic Product; U ololl & A= seideFds ddske TS AIA

T8 ho] BN 11 EER 7hssith -0 o] S A s Hla-ASoto], o158 ZHElolA 7FE Aelst of

AAEe FUfollA] S BIERITRS ASH | mhZo, of QAN o Fd g AE Rt (R ELE), Ol

QoA =FE HAg 8cly] Qs IESH 22 =9 T =719] a3 o Fof = F&sto] 7idE

4252 Uolld qUiSAMo] BiEEX] e 4 Atk b YO HEAS SIS HARISE AE). o] Safl, A Hd

W, AE S sleidaFol iE taailte o'k S AIE ke BAchs HEA B 7HsEE AAL

U S o] Bt ot ofLel, AR AdeFol e &) SIaIAY ST

HE o7 ZEAQI dekS NX|A EtHMinistry of Land,

Infrastructure and Transport, 2007). 2. ﬂ?lj?_-'.l ';gl ?_;’-E',"E':."E

OINY sieddsFe =UEF e Ey 2S5

2.1 81U ErF ST FELR0I
Corresponding author: Jo, Woonghyeon, Division of Digital Platform, 21.180H8eF &
HS Ad, Scoul, 04143, Kores S Sl9ALSRE EeT SlUBUSE B8
E-mail: hansawil2@naver.com o = e _

. . O FHOIAANSS KIAS IEL=] RKAE ©
Received March 30, 2020 : revised May 12, 2020 2 sfeiid ‘:‘Q]OHH_ AASILE 19815 E HAE 22
accepted May 25, 2020 g} SHAEFFH 018 AHEE, 19813t S&A1Y

*

|

lo <=

30 ct=zsmeles =2 M2 F4S 20204 7



SAOZ 1369 2HiE 53 AF2 o|F 2005E7}A]
1509 & mjetoll MEFC) I8 2006 o= Lzt
A7 E0] HEFH O sl LA &t 2010
H 7159 §HE Sifol/| % ollrh O1F 6009 € A=
g 713519 sl|A8eFae 20158 HE A4sto], 2018
| 3219 gfo] =Fo] HERICH

.....

71579

Fig. 1. Overseas construction orders trend (unit: million$)
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Table 1. Overseas construction orders by region

Region 2019 2018 YoY %
Mi$ | % | Mmis | % | Growth

Asia 12,539 56.2 16,207 50.5 -22.6

Middle East 4,757 213 9,204 287 -48.3
Europe 2,469 1.1 3,708 15 -334

Africa 1,713 7.7 1,222 38 403

North America-Oceania 566 2.5 1,041 32 -45.6
South America 280 1.2 733 23 -61.7
Total 22,327 100 32,115 100 -30.5
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Table 2. Prior researches on overseas construction orders

Research Depe.ndent Independent Variables Method
Variable
Park et al. - L Granger
(2012) Oil price, GDP, Price index Causality Test
Jung Qil price, Exchange rate, GDP, Trade VAR
(2012) | Overseas balance, KOSP! Index
construction ——— -
Park orders Oil price, Exchange rate, Domestic VECM
(2013) construction orders
Kim L
(2018) QOil price, Exchange rate, GDP ARIMA VECM
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Table 3. Regression coefficient and model fit

Independent Model 1 Model 2 Model 3
Variables ARIMA (3,1,1) | Dynamic Regression | VAR Model
AR(1) -0.897"" 0.624" 0.861"
AR(Q2) 0.039
AR(3) 0.242
MA(1) 0.999
Qil price(t) - 0.634"
Exchange rate(t) - 0.575"
Qil price(t-1) - - 0.333"
Exchange rate(t-1) - - 0.164
Model fit (R?) 0.210 0.881 0.818

*p < .05, ** p< .01
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Table 4. Comparison of prediction accuracy and trend fitness

Model 1 Model 2 Model 3

ARIMA (3,1,1) | Dynamic Regression| VAR Model

- MAPE 3.041 2.780 1.576

Prediction ™\ js¢ 0548 0503 0303

accuracy
MAE 0.519 0.475 0.274
Actual 2018 $32,116M

Trend | Predicted 2018 | $43,804M $41,600M $ 34,860M
fitness Actual 2019 $49,407M $46,136M $33,792M
YoY 2019 Increased Increased Decreased

Unit: Mil.$ ———ActUB Modeil Model2  emgmmModel3

NNNNN

43,407
26136

33732
30,000

NNNNN 22327

Fig. 2. Comparison of actual and predicted values of
overseas construction orders (after, 2011)
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Fig. 3. China's overseas construction orders trend
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Table 5. Regression coefficient and model fit of Korea-China VAR

model
Independent Variables China VAR Model Korea VAR Model
AR (1) 0.939" 0.861"
Oil price (t-1) 0.121" 0.333"
Exchange rate (t-1) 0.011 0.164
Model fit (R?) 0.986 0.818

*p<.05, xx p< .01
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Table 6. Korea-China model prediction accuracy and trend fitness

comparison
China VAR Model | Korea VAR Model
MAPE 1.420 1.576
F:ff&ig‘c’y” RMSE 0.121 0303
MAE 0.109 0.274
Actual 2018 241,804 32,161
Trend Predicted 2018 229,893 34,860
fitness Actual 2019 241,447 33,792
YoY 2019 Increased Decreased
*p <05, ** p< .01
Unit: Mil.$ ——Actual Predicted
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244010 241,804
------
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150,000
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2011 2012 2013 2014 2015 2016 2017 2018 2018

Fig. 4. Comparison of actual and predicted values of Chinese
overseas construction orders
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