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Abstract

In this article, a hybrid model of ARIMA and SVM models is developed to forecast three rice volumes of
exporters, Thailand, India, and Viet Nam, which are major exporters of international rice market. The ARIMA model
is used to prominently describe time series data with linear component while the SVM model is suitable for
building complex function in order to predict nonlinear component. In addition, the hybrid model is compared with
three traditional forecasting models, Naive, ARIMA, and SVM, based on five accuracy measures which are Mean
Absolute Error, Root Mean Squared Error, Mean Absolute Percentage Error, Median Absolute Percentage Error
and Symmetric Mean Absolute Percentage Error. The empirical results indicate that the hybrid model outperforms
three traditional models based on all accuracy measures. Consequently, the hybrid model is used to be a tool for

predicting the three rice volumes of exporters to support a decision making of rice cultivation in each season.

Keywords : Hybrid model, ARIMA model, Support vector machine model, export, rice
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o

U w.a 1FuNNNd9aan Naive ARIMA SVM(10) ARIMA-SVM(4)
2543 6,128,671 6,827,435 6,652,367 6,366,303 6,434,350
2544 7,673,258 6,128,671 6,538,568 6,917,519 7,920,389
2545 7,328,418 7,673,258 7,190,668 7,594,180 7,413,687
2546 8,383,484 7,328,418 7,400,622 6,934,105 7,274,327
2547 9,970,803 8,383,484 8,029,810 7,741,553 7,174,234
2548 7,508,581 9,970,803 9,316,239 8,743,933 7,704,594
2549 7,414,585 7,508,581 8,624,372 8,305,088 8,561,641
2550 9,165,197 7,414,585 8,191,362 8,208,012 8,522,001
2551 10,186,678 9,165,197 8,765,895 7,048,528 9,086,194
2552 8,594,921 10,186,678 9,538,881 8,352,663 9,315,338
2553 8,905,751 8,594,921 9,304,699 7,214,203 9,513,807
2554 10,671,194 8,905,751 9,309,481 7,824,627 9,657,324
2555 6,704,304 10,671,194 10,138,300 9,481,424 9,276,393
2556 6,787,796 6,704,304 9,014,506 7,573,330 8,469,275
2557 10,951,021 6,787,796 8,864,791 10,117,015 8,972,485
2558 9,781,623 10,951,021 8,966,454 9,093,361 9,271,736
2559 9,870,079 9,781,623 7,855,699 6,321,466 7,482,742

MAE 1,394,022.24 1,371,368.24  1,445,462.35 1,129,542.65
RMSE 1,831,154.56  1,581,330.17  1,781,706.47 1,406,668.08
MAPE 16.34% 16.47% 16.40% 13.11%
MdAPE 12.59% 13.95% 12.01% 10.44%
sMAPE 16.13% 15.97% 17.34% 13.19%
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19199 2 uananensnidiununisdseeninireslssimaAnanuiy

T w.a. SIEr el aR bV N Talalyl Naive ARIMA SVM(6) ARIMA-SVM(4)
2543 3,476,983 4,508,277 4,931,476 3,536,270 5,290,062
2544 3,729,458 3,476,983 3,476,983 3,636,777 3,721,679
2545 3,240,932 3,729,458 3,729,458 3,588,286 3,931,522
2546 3,813,000 3,240,932 3,240,932 3,397,934 3,786,101
2547 4,063,000 3,813,000 3,771,536 3,542,936 3,856,267
2548 5,250,000 4,063,000 4,115,252 3,680,025 5,234,920
2549 4,642,000 5,250,000 5,249,190 4,030,641 5,207,640
2550 4,558,000 4,642,000 4,943,784 4,237,585 5,204,294
2551 4,735,170 4,558,000 4,699,161 4,393,694 4,551,908
2552 5,968,586 4,735,170 4,812,889 4,597,374 4,837,942
2553 6,892,959 5,968,586 5,823,067 4,899,860 6,380,353
2554 7,112,000 6,892,959 7,181,694 5,216,070 7,168,300
2555 8,010,925 7,112,000 7,391,210 5,675,964 7,822,758
2556 3,939,076 8,010,925 8,368,193 6,205,909 6,208,317
2557 6,552,745 3,939,076 3,939,076 5,721,554 3,635,429
2558 6,832,181 6,552,745 5,389,230 6,127,606 5,247,793
2559 5,210,843 6,832,181 6,699,397 6,450,315 6,888,859

MAE 971,328.24 1,065,414.47  994,997.06 852,472.59
RMSE 1,391,627.81  1,500,040.68 1,246,046.58 1,216,191.19
MAPE 20.05% 22.08% 18.11 % 17.47%
MdAPE 13.41% 15.07% 12.80 % 12.19%
sMAPE 18.49% 20.14% 18.74 % 16.68%
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A1599 3 HAN1INENNTal BuNNNIdeaandaaadl s ARWLAE

T W A, 1Funnun1sdeaan Naive ARIMA SVM(3) ARIMA-SVM(4)
2543 1,632,572 1,895,180 2,839,675 2,230,174 1,584,607
2544 2,193,711 1,532,572 3,783,816 3,165,647 2,222,923
2545 5,053,160 2,193,711 1,616,200 3,078,695 2,665,216
2546 3,401,921 5,053,160 3,432,899 1,996,081 2,694,071
2547 4,794,452 3,401,921 3,506,595 2,580,012 2,686,235
2548 4,062,474 4,794,452 4,076,305 3,496,146 3,968,211
2549 4,738,849 4,062,474 4,166,945 5,368,696 4,383,252
2550 6,449,003 4,738,849 4,482 947 4,277,833 2,748,643
2551 2,484,249 6,449,003 5,407,115 3,807,564 3,042,096
2552 2,148,001 2,484,249 4,425,115 2,105,987 3,263,008
2553 2,225,347 2,148,001 3,306,274 4,294,647 3,093,441
2554 5,004,280 2,225,347 2,778,635 3,818,910 5,030,554
2555 10,470,312 5,004,280 3,975,622 3,223,640 5,851,776
2556 11,300,105 10,470,312 7,781,241 1,876,677 8,180,513
2557 11,092,730 11,300,105 11,300,105 3,544,771 10,163,345
2558 10,953,469 11,092,730 11,092,730 10,202,040 10,567,083
2559 9,869,281 10,953,469 10,953,469 10,698,718 11,226,529

MAE 1,466,435.47 1,773,866.12 2,414,738.35 1,318,461.59
RMSE 2,067,868.81 2,395,502.89 3,634,968.59 1,889,694.66
MAPE 32.63% 42.38% 40.30% 23.25%
MdAPE 23.66% 31.14% 41.32% 20.81%
sMAPE 32.15% 39.83% 47.27% 26.18%
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