
  

FORECASTING WORLD SUGAR CONTRACT FUTURES 
USING LONG SHORT-TERM MEMORY TECHNIQUE WITH 

MULTI-STEP AHEAD FORECASTING STRATEGY 

KAYLA FAKHRIYYA JASMINE 

DEPARTMENT OF STATISTICS 
FACULTY OF MATHEMATICS AND NATURAL SCIENCES 

IPB UNIVERSITY 
BOGOR 

2024 



  



STATEMENT REGARDING UNDERGRADUATE THESIS, 
INFORMATION SOURCES, AND COPYRIGHT 

 

Hereby I declare that the skripsi with the title “Forecasting World Sugar 

Contract Futures using Long Short-term Memory Technique with Multi-step Ahead 

Forecasting Strategy” is my work with guidance from the supervisory committee 

and it has not been submitted in any form to any university. Information sources 

that come or are quoted from published or unpublished work by other authors have 

been referred to in the text and mentioned in the bibliography. I hereby hand over 

the copyrights of my undergraduate thesis to IPB University. 

 

Bogor, June 2024 

 

Kayla Fakhriyya Jasmine 

G1401201102 

  



ABSTRAK 

KAYLA FAKHRIYYA JASMINE. Peramalan Kontrak Berjangka Gula 

Dunia menggunakan Teknik Long Short-term Memory dengan Strategi Multi-step 
Ahead Forecasting. Dibimbing oleh KHAIRIL ANWAR NOTODIPUTRO dan 

INDAHWATI.  
 

Analisis deret waktu menggunakan model stokastik dan dinamis untuk 

peramalan data merupakan kunci dalam membantu proses perencanaan dan 

pengambilan keputusan di berbagai sektor. LSTM, dengan keunggulannya dalam 

memahami pola dan non-linearitas dalam data berurutan, diterapkan dalam strategi 

peramalan multi-langkah ke depan pada harga kontrak berjangka gula dunia. 

Fluktuasi harga gula memiliki dampak signifikan terhadap sektor pertanian, 

perdagangan, dan industri pangan. Peramalan harga gula menjadi alat penting bagi 

industri, investor, dan pedagang untuk mengantisipasi perubahan dan membuat 

keputusan yang tepat. Tujuan dari studi ini adalah untuk mengidentifikasi strategi 

terbaik untuk meramalkan harga kontrak gula dunia dan melakukan peramalan 

menggunakan model terbaik. Hasil penelitian menunjukkan bahwa penyetelan 

hyperparameter pada model LSTM menghasilkan kombinasi dan efek yang 

bervariasi. Selanjutnya, strategi recursive cocok untuk peramalan jangka panjang, 

sedangkan strategi direct tepat untuk peramalan jangka pendek. Meramalkan nilai 

untuk beberapa periode ke depan tetap menjadi tantangan dalam mencapai akurasi 

yang tinggi. 

 

Kata kunci:  direct, gula, Long Short-term Memory (LSTM), Multi-Input Multi-
Output (MIMO), recursive. 
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ABSTRACT 

KAYLA FAKHRIYYA JASMINE. Forecasting World Sugar Contract 

Futures using Long Short-term Memory Technique with Multi-step Ahead 

Forecasting Strategy. Supervised by KHAIRIL ANWAR NOTODIPUTRO and 

INDAHWATI.  
 

Time series analysis using stochastic and dynamic models for data 

forecasting is a key in assisting planning and decision-making processes in various 

sectors. LSTM, with its advantage in understanding patterns and non-linearity in 

sequential data, is applied in a multi-step ahead forecasting strategy on world sugar 

futures prices. Fluctuations in sugar prices have a significant impact on the 

agriculture, trade, and food industry sectors. Forecasting sugar prices becomes a 

crucial tool for industry, investors and traders to anticipate changes and make 

informed decisions. The objectives of this study are to identify the best strategy for 

forecasting the world sugar contract price and to perform forecasting using the best 

model. The research results indicate that hyperparameter tuning in LSTM models 

produces varied combinations and effects. Furthermore, the recursive strategy is 

suitable for long-term forecasting, while the direct strategy is appropriate for short-

term forecasting. Forecasting values for multi-step ahead remains challenging in 

achieving high accuracy.  

 
Keywords: direct, Long Short-term Memory (LSTM), Multi-Input Multi-Output 

(MIMO), recursive, sugar. 
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