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Figure 1    rice yield data series (1995- 2003)
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Figure 2    The natural logarithms of  rice yield data series
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Figure 3    Sample paCF for the differenced series of  natural logarithm

Autocorrelation Function for Rice Yield
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Table 1    Comparisons of  arIMa models statistics results

ARIMA MODEL MSE MARE

(4,1,0) × (1,0,0) 0.0475 0.0106

(4,1,1) × (1,0,1) 0.0459 0.0097

(0,1,1) × (0,0,1) 0.0464 0.1071

(0,1,1) × (1,0,1) 0.03409 0.0093

Figure 4    Sample paCF for the differenced series of  natural logarithm

Partial Autocorrelation Function for Rice Yield
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Figure 5    aCF and paCF of  residuals for rice yields

ACF of Residuals for Rice Yields
(with 95% confidence limits for the autocorrelations)
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Table 2  Comparisons of  various ann models together with the performance 
statistics for the rice yields

Input Hidden MSE MARE Input Hidden MSE MARE

3 1 0.6280 79.5213 18 9 0.3950 77.7039

3 0.5311 78.8769 18 0.3423 77.2194

6 0.3767 77.6057 36 0.4136 77.8110

7 0.6125 79.4660 37 0.3105 76.7369

9 5 0.2078 75.6454 27 14 0.3318 76.9951

9 0.4720 78.2811 27 0.2507 75.9907

18 0.4159 77.8301 54 0.2521 76.1632

19 0.2939 76.5933 55 0.1450 74.2551

Note: The data in boldface means the prediction performance of  nn is better than those of  others, respectively
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Table 3    Comparison between different techniques over the whole 27 forecasted periods

Performance 
Measure

ANN ARIMA Hybrid

Training MSE 0.0576 0.0341 0.0322

MarE 0.0138 0.0093 0.0092

Forecasting MSE 0.0237 0.0125 0.0102

MarE 0.0110 0.0072 0.0059

Figure 6    Comparisons of  the prediction made with arIMa, ann, hybrid and data 
of  rice yields
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