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Abstract

The objective of this research was to investigate the most suitable forecasting model for
three currency exchange rates (e.g. USD, SGD and JPY), which are time series from August 2012 to
July 2017. The comparative study was used to find the most proper forecasting model from six
forecasting models (e.g. simple exponential smoothing, Additive Holt-Winters, Multiplicative Holt-
Winters, ARIMA, ARFIMA, and Feed- forward artificial neural network) based on five accuracy
measures. The most suitable forecasting model plays a crucial role in international trade as well as
effective import-export strategies of Thailand. The empirical results indicated that the feed—forward
neural network outperforms all five statistical forecasting models, which revealed that the patterns
of three currency exchange rates follow non-linear pattern rather than linear pattern. In addition,
the developed model is formulated based on a few prior assumptions compared to statistical
forecasting models. The model is able to construct complex predictive model to describe the
currency exchange rates better than statistical forecasting models. Therefore, the proposed model
can be a promising tool to predict the currency exchange rates, and to support decision making on

effective import-export strategies of Thailand.

Keywords: non-linear forecasting model; currency exchange rate; feed-forward neural network;

statistical forecasting model
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Baht : Currency exchange rate
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Figure 1 Datasets of currency exchange rates.
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artificial neural network.
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Table 1 The summary of all forecasting models based on US Dollar.

Model MAE RMSE MAPE RMSPE R-squared
SES 0.294 0.333 0.84 % 0.95 % 0.68
HW (Additive) 0.337 0.399 0.97 % 1.14 % 0.59
HW (Multiplicative) 0.358 0.413 1.03 % 1.19 % 0.56
ARIMA 0.263 0.324 0.75 % 0.92 % 0.71
ARFIMA 0.256 0.316 0.73 % 0.89 % 0.70
ANN (3,100) 0.251 0.306 0.72 % 0.87 % 0.76
17500, B56P
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Figure 4 Forecast data of exchange rate for Singapore Dollar.
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Table 2 The summary of all forecasting models based on Singapore Dollar.

Model MAE RMSE MAPE RMSPE R-squared
SES 0.163 0.186 0.64 % 0.73 % 0.88
HW (Additive) 0.259 0.314 1.03 % 1.24 % 0.75
HW (Multiplicative) 0.314 0.374 1.24 % 1.47 % 0.71
ARIMA 0.174 0.217 0.68 % 1.14 % 0.76
ARFIMA 0.153 0.207 0.60 % 0.81 % 0.84
ANN (2,20) 0.144 0.174 0.57 % 0.68 % 0.89
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Figure 5 Forecast data of exchange rate for Japanese Yen.

Table 3 The summary of all forecasting models based on Japanese Yen.

Model MAE RMSE MAPE RMSPE R-squared
SES 0.502 0.672 1.57 % 212 % 0.77
HW (Additive) 0.472 0.610 1.50 % 1.95 % 0.85
HW (Multiplicative) 0.466 0.597 1.48 % 1.91 % 0.85
ARIMA 0.503 0.698 1.59 % 222 % 0.81
ARFIMA 0.457 0.575 1.44 % 1.83 % 0.84
ANN (3,30) 0.423 0.540 1.32 % 1.67 % 0.85
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