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(2017) (B, o1&, 43) | X4 HEHo] RMSE = 0092 713 Zapy} 9t AAA 942 188
W S AF ROl 953 oF AHE AT RS HAFE
200531 2017'd74A19] B 7HA HoJEE 7|Who. g stof of g 7}
Suppalaknanva olF A HEH, 4T | AF HEHE ANt I 7HEE dS3I9t) 7129 o)F A5 HEH
ef‘;l (2519)y AFBENEA, FA),| 3 45 A4 B2 (Additive Holt-Winters: AHW) BT} T] 22 %)
: MR A A5 Jey | 49 A2 A4 B8 (Extended Additive Holt-Winters: EAHW)S
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t}e = ALE
Abu02D) | (S, 18, BB o) 2aqe wdaly) SANE A ol O AEAE
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Box 9} Jenkinsoll 9] 3} 7§ ute 247138 A 74 o]
&Y 7 (autoregressive integrated moving average:
ARIMA)S  A}7]3] H(Autoregressive: AR), T3]
(Integrated: ), O]E%‘ T (moving average: MA)2] A
7HA 74 845 AT B4 2d o] th(Box et
al, 1970). ARIMAE= ARIMA(p, d, @& ¥AEH,
o7|A p, d & q= w7l Hrolth wi W pst
q= A3 A E olsHT “_r“é 849 FAE Y
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(Peanut oil) 7}2 9] 9 F7}5 IndexmundiD oA,
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Ao} E 718}o] $8-S FRED Economic Research?)
oA Zro} ARg-ghet 717k BE HlolH7}t 3%
Ao gl T3 20029 29 H-E 2023 5297}
A2 Zgstar, 2002'd 2€7-F 2019€ 28744
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A 3k 5, & = o] e 73
FAES gotetr] st SA £4S ST
ojF I 7HAH b AEA Ve 7HEE 1Y
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X v AR F W
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n: WO A 2l B2 A5

1) http://www.indexmundi.com.
2) https://fred.stlouisfed.org/.
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(Directional Accuracy: DA)] =27} =& A3
o] 2d & A}-g-3ht} Kanchymalay(2017) 4] ANN
719ke] th 4] E & (Multi-Layer Perceptron: MLP)
S AHERH Bdlo] DAZE 7S EA) U S IR
3 99 CPO 714 oS EElS MLPE A17g313ith

MLP= Zt7} 647), 327119 &4 f3& 7HA=
209 2902 FAEH, FEFO|AZ Adam¥}
SGDE 13} ARS8 27 Z 2 2 MultiStepLR
< A83193, sES 02, 001, 0.005, 0.00012
H3tA 71 AREAS wl, <3 4>l AXE A
ol 45 001, olE= 30003], Early Stopping
Patience 1003], MultiStepLR =7/ = 2] (milestones =
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Hlo1® Aopjj;# povliEe [50], gamma = 0.2)7} 29 9] 5244 o] A loss7}
233 2 7H4 0.81 0.00 Aoz Fastdlal, Y S FHAME 7}
7% A 0.96 0.00 T o A 7SI o] e Tk’ st
duke71§ 7+ 0.71 0.00 Sl E 238 H2ES o, wdo] Hol
#A7IE 7+ 0.93 0.00 Hol tal o 2 dutglala, o Fo AYEE
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BAGY. 7120 AT 71E ol WeE W FlH o SYNGE v R WHste) 7Y
A7t B 7HE & Rl A%S vl of AFFOZH, o= ‘éﬁ ALTE FAIA
A5k ZF W9 AA ro] Bl g S n) o gk o So] 7kl o}?‘;ﬂ}. olelgt W
Ae G ARz Hrisk = JAH Be kS Bl mdo] Mg VA WS g
Al AHEH 2 9] o]y metv|E e Y QA HRem, Hit Ao W& ;xHMAPE)-‘%
AARS AT W E 2 ks A <3 g T ASH AA 7HE Aole] A7k
5>9F 2ty 27| 24 F5 A] Kanchymalay et al. ZojElee AU F AT
017y 7122 stol, 714 dlo|Ee] oju st ¥ 53], DA A|EolAM = &5/t %kt% HTE A}
A HE3HA] e Y8 714 @GS sHHEs) 43S W, MAPE A XM= HIE ¢S W52
TEHEHTZ ARESI S HUHekh o] 5o AFERS o el o] Aol ol HA A=
AN ORE SRUFT WASAS iz o] vk o= Jystet ol vIe Al 3
tlole oA fFojn]gt S-S <5akA] Kahe A Z23E o a3 oA gk v]§ gho] o =9 A3k
oz ARy, ol Ut AP0z, A W AL wolt 8 sleRthe AL ke, ol
oJH & Hl&=E WH3slo] FTEHHUF HASE A st bAS nfg o2 T Wy FH S A st
T3k, ol= DA B Hi Al HiES A} AMEL 2dS FASIA
(MAPE)°| A Fol 2= A5 s HAFUn F/ster ol e} vlE HolHE 2t =4
(E b) S8 e, 55 He ¥ 2ot
=8 W4 4 ¥4 | DA M+l DA M+2 DA M+3 | MAPE M+1 | MAPE M+2 | MAPE M+3
X, y) (%) (%) (%) (%) (%) (%)
A4, A 0)E) 71.79 64.10 56.41 19.90 27.86 35.82
F3e, 71 A 30.77 38.46 43.59 16.81 24.25 32.33
Ry k= e 94.87 82.05 74.36 5.49 10.11 15.69
H&, H& 84.62 74.36 74.36 4.42 9.72 15.29
e+l g, vlE 97.44 79.49 74.36 4.89 9.96 15.33
(% 6) o] ME ojo|e] & Zx}
DA M+1 | DA M+2(%) | DA M+3 | MAPE M+1 | MAPE M+2 | MAPE M+3
(%) u] A8 oy (%) (%) (%) (%)
X 87.18 82.05 71.79 5.47 10.43 15.66
¢ 712 66.66 64.10 58.97 6.48 11.70 16.41
ZIAY 2 714 92.31 79.49 71.79 5.47 9.73 15.16
272 714 92.31 82.05 79.49 5.60 10.22 15.46
g2y|2 712 89.74 82.05 69.23 5.43 10.25 15.84
sukEf 7H4 94.87 79.49 74.36 5.02 10.02 15.68
L3 1A 89.74 82.05 69.23 5.41 10.02 15.51
38 45 714 94.87 79.49 74.36 5.02 10.06 15.60
e 71A 92.31 82.05 74.36 5.38 10.08 15.49
s 92.31 82.05 74.36 5.43 10.22 15.46
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Deep Learning-Based Short-Term Time Series Forecasting
Modeling for Palm Oil Price Prediction

*k

Sungho Bae - Myungsun Kim™ * Woo-Hyuk Jungm - Jihwan Woo

Abstract

This study develops a deep learning-based methodology for predicting Crude Palm Oil (CPO) prices. Palm
oil is an essential resource across various industries due to its yield and economic efficiency, leading to increased
industrial interest in its price volatility. While numerous studies have been conducted on palm oil price prediction,
most rely on time series forecasting, which has inherent accuracy limitations. To address the main limitation
of traditional methods —the absence of stationarity —this research introduces a novel model that uses the ratio
of future prices to current prices as the dependent variable. This approach, inspired by return modeling in stock
price predictions, demonstrates superior performance over simple price prediction. Additionally, the methodology
incorporates the consideration of lag values of independent variables, a critical factor in multivariate time series
forecasting, to eliminate unnecessary noise and enhance the stability of the prediction model. This research not
only significantly improves the accuracy of palm oil price prediction but also offers an applicable approach
for other economic forecasting issues where time series data is crucial, providing substantial value to the industry.
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Series Analysis
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