BIGEHES - HEZH LFEFS 10 #5951 H] 2025 4£3 f 3552 35

BehePaRic: JF7 AL R & UH L RRES
*THRRI oy 22
'R R PHAFTREEL s PR A EMER
*jywu@stust.edu.tw

# &

(B ZE A F] . Z R PR & A 300 - HATEE R T B AR A A PR @ (e - (Hi
PR R AT E R R A FRRESAERN T FHIRAPRHEAE B GV - ¥t - AWT5elE
H—& a2 LB RSUNETRNE - Ve Eieal R B8 - e FRIERI Y
JEfFETES - RALTENJTEIRE A ERP FESEETH - DL ARIMA BR8P oI - P 3l arid i & e iRt
A (LSTM) fRfti ETNME » & RBURHRIE IR &RV HE Al (R?) ZF] 0.851 - EM 5
AIZEUEE 775 RIRE TSR AERE » (M3H BERT S5 HA G HREYESCCENR RS TR E A %
RERCENVEEEER - RVEHEG SR - B ETNE - R E SR R py 2
BT AR S ES M B LR R - AWTZTR SR ARE S £ i F AR IRIENE » AR ESEH
ETRAENEN: - 2R MR Im e sTBEFRRAVEETT -

Mekie - #BIER S FRA S~ X AF T AR~ el R

A Hybrid Model for Sales Forecasting Based on
LSTM and LLM Approaches

*Chao-Yi Wu!, Hsiao Shan Yang'!, Ching-Yi Wang?
'Department of Information Management, Southern Taiwan University of Technology

2Department of Finance, Southern Taiwan University of Technology

Abstract

The case company primarily supplies various fasteners to international automotive manufacturers. The
company currently relies on experience-based rules to schedule subsequent operations after receiving orders.
However, given the long lead times for raw material procurement and high demand variability, the company
frequently experiences machine downtime caused by material shortages and delayed deliveries. To address this
issue, this study proposes a hybrid sales forecasting model that integrates quantitative and qualitative analyses.
For the quantitative analysis, historical order data from the ERP system is used. The ARIMA model is employed
to verify the time series characteristics, followed by the training and construction of a LSTM model to generate
sales forecasts. Results indicate that the R? reaches 0.837 after excluding data from the pandemic period. For the
qualitative analysis, 775 automotive market reports were collected, and the BERT language model was fine-tuned
to identify the sentiment classification of the articles. During forecasting, the classifications of multiple market
articles in the target month are aggregated and presented to managers, helping them to make comprehensive
judgments and adjust the sales forecasts accordingly. This approach mitigates the risk of failing to reflect external
changes when solely relying on time series trends for forecasting. The hybrid approach of this study offers a more
comprehensive consideration of external environment factors, significantly improves sales forecast accuracy, and
enhances the company's ability to meet customer order demands.
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i . min_child max colsample learning 2
B3 n_estimators “weight  depth subsample “bytree rate | 9amma R? MAPE RMSE MAE
1 100 20 10 0.6883 0.6003 0.0104 0.1  0.623 15.14% 4888.15 4499.57
200 0.707 12.29% 4314.73 3798.62
2 300 20 10 0.6883 0.6003 0.0104 0.1  0.695 12.56% 4400.13 3845.53
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0.05 0.827 10.09% 3314.28 3058.03
0.15 0.842 9.04% 3168.94 2974.92
6 200 25 10 0.6883 0.6003 0.0104

0.05 0.840 892% 3183.90 2972.34
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