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Sagsak Doungmanee 2010: Forecasting of Vanamide Shrimp Production Volume Using
Quantitative Models. Master of Science (Agro-Industrial Technology Management), Major Field:
Agro-Industrial Technology Management, Department of Agro-Industrial Technology.

Thesis Advisor: Assistant Professor Raveepim Chaveesuk, Ph.D. 117 pages.

This research ’s objective was to compare 2 forecasting techniques: an associative and a time series
analysis techniques in forecasting the Vanamide’s shrimp yield. For the associative technique,
backpropagation neural networks (BPN) and regression models were constructed to capture the relationship
between relating production factors and past yield and the shrimp production yield. The production factors
and past yield were included in the model as either 12 independent variables or 3-factor group obtained from
factor analysis. Results indicated that the regression models built from the 12 production variables showed
highest forecasting accuracy as well as an acceptable bias level. Independent variable reduction by factor
analysis did not increase the forecasting accuracy. The accurate regression model also pointed out that the
shrimp yield at 1-month before harvesting was the most influencial factor affecting the harvesting yield. In
addition, a comparison of the BPN, Box and Jenkins and smoothing models built from time series technique
indicated that the seasonal multiplicative smoothing (SMS) model possessed the highest accuracy for both the
1-month ahead forecast and the 12-month ahead forecast. However, the 1-month ahead forecast exhibited
higher accuracy than the 12-month ahead forecast. It was also observed that the SMS model constructed from
the time series analysis technique had higher forecasting accuracy than the regression model constructed from
the associative technique and overall exhibited an acceptable bias level. However, an overestimate could be

found in April and December while an underestimate might be found in July.
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mwa@hm@ma D (Seasonal autoregressive integrated moving average model) %30 SARIMA
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#131: Box and Jenkins (1994)
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S 1) 1AoU YSuuwanan
1 2548 1 8,167.35
2 2 15,222.60
3 3 18,174.80
4 4 18,140.97
5 5 24,429.78
6 6 31,965.63
7 7 35,645.22
8 8 31,463.31
9 9 26,153.55
10 10 29,209.63
11 11 35,693.75
12 12 25,501.18
13 2549 1 22,935.60
14 2 21,469.98
15 3 23,147.43
16 4 20,387.22
17 5 39,039.28
18 6 48,873.18
19 7 49,119.94
20 8 47,255.02
21 9 43,452.51
22 10 45,541.31
23 11 40,711.61
24 12 30,766.02
25 2550 1 31,638.00
26 2 24,032.78
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Seud 1l iAo Vinamanann
27 2550 3 29,794.19
28 4 28,310.17
29 5 37,321.23
30 6 47,979.74
31 7 4131322
32 8 51,441.79
33 9 37,101.49
34 10 39,577.91
35 11 32,202.57
36 12 21,618.74
37 2551 1 28,314.82
38 2 24822.96
39 3 26087.50
40 4 12775.78
41 5 29255.26
42 6 37270.76
43 7 51361.83
44 8 47007.16
45 9 45635.57
46 10 46913.19
47 11 33681.63
48 12 10417.52
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GRS il 1hou X, X, X, % X, X, X, X, X, X, X, X, Y,
1 2548 1 149.0 67.8 28.4 28.0 28.2 26.1 114.8 116.5 1151  1047.6  1232.1 18742  8167.4
2 2 67.8 28.4 18.9 28.2 26.1 26.5 116.5 115.1 1223 12321 18742  8167.4 152226
3 3 28.4 18.9 3.9 26.1 26.5 28.9 115.1 1223 135.1 18742  8167.4 15222.6 181748
4 4 18.9 3.9 54.0 26.5 28.9 29.0 1223 135.1 1395  8167.4 15222.6 181748 18141.0
5 5 3.9 54.0 73.6 28.9 29.0 30.4 135.1 139.5 1285 15222.6 181748 18141.0 244298
6 6 54.0 73.6 155.0 29.0 30.4 30.2 139.5 1285 110.8 181748 18141.0 244298 31965.6
7 7 73.6 155.0 180.1 30.4 30.2 29.5 128.5 110.8 100.6  18141.0 244298 31965.6 356452
8 8 155.0 180.1 186.0 30.2 29.5 28.9 110.8 100.6 1044 244298 31965.6 356452 314633
9 9 180.1 186.0 146.5 29.5 28.9 28.9 100.6 104.4 133.0 31965.6 356452 314633 26153.6
10 10 186.0 146.5 296.8 28.9 28.9 28.4 104.4 133.0 150.0 356452 314633 26153.6 29209.6
11 11 146.5 296.8 2275 28.9 28.4 28.1 133.0 150.0 1417 314633 26153.6 29209.6 35693.7
12 12 296.8 2275 194.0 28.4 28.1 275 150.0 141.7 1354 26153.6 29209.6 35693.7 255012
13 2549 1 2275 194.0 160.3 28.1 27.5 25.7 141.7 135.4 132.8  29209.6 356937 255012 22935.6
14 2 194.0 160.3 223 27.5 25.7 26.8 135.4 132.8 137.4 356937 255012 229356 21470.0
15 3 160.3 223 61.8 25.7 26.8 283 132.8 137.4 138.1 255012 22935.6 21470.0 231474
16 4 223 61.8 81.2 26.8 28.3 293 137.4 138.1 139.0 22935.6 21470.0 231474 203872

v01



MSWUINT N2 (AD)

aeui 1l hou X, X, X, X, X, X, X, X, X, X, X,, X, Y,
17 2549 5 61.8 81.2 100.0 283 29.3 29.8 138.1 139.0 137.0  21470.0 23147.4 203872 39039.3
18 6 81.2 100.0 2202 29.3 29.8 29.1 139.0 137.0 1205 23147.4 203872 390393 488732
19 7 100.0 2202 2107 29.8 29.1 28.9 137.0 120.5 1104 203872 390393 488732 49119.9
20 8 2202 2107 2331 29.1 28.9 28.8 120.5 110.4 1147 390393 488732 491199 47255.0
21 9 2107 2331 204.1 28.9 28.8 28.4 110.4 114.7 1153 488732 491199 472550 434525
22 10 233.1 204.1 313.7 28.8 28.4 283 114.7 1153 117.8 491199 472550 434525 455413
23 11 204.1 3137 2242 28.4 28.3 283 1153 117.8 117.1 472550 434525 455413 407116
24 12 3137 2242 61.9 283 28.3 27.8 117.8 117.1 112.1 434525 455413 40711.6 30766.0
25 2550 1 2242 61.9 43.4 283 27.8 26.1 117.1 112.1 108.5 455413 40711.6 30766.0 31638.0
26 2 61.9 43.4 38.0 27.8 26.1 26.4 112.1 108.5 112.1  40711.6 30766.0 31638.0 240328
27 3 43.4 38.0 9.9 26.1 26.4 27.1 108.5 112.1 1140 30766.0 31638.0 240328 297942
28 4 38.0 9.9 44.1 26.4 27.1 29.1 112.1 114.0 111.6 316380 240328 297942 283102
29 5 9.9 44.1 142.9 27.1 29.1 29.2 114.0 111.6 1059 240328 297942 283102 373212
30 6 44.1 1429 2870 29.1 29.2 28.3 111.6 105.9 100.0 297942 283102 373212 47979.7
31 7 1429 2870 190.8 29.2 28.3 28.8 105.9 100.0 85.8 283102 373212 47979.7 413132
32 8 287.0 190.8 232.8 28.3 28.8 27.9 100.0 85.8 89.1 373212 47979.7 413132 514418

SOl



MSWUINT N2 (AD)

@

il

GG i ideu X, X, X, 0% X, X, X, X, X, X, X,, X, Y,
33 2550 9 1908 2328 1656 28.8 27.9 28.2 85.8 89.1 88.9 479797 413132 514418 371015
34 10 2328 1656 2469 27.9 28.2 27.9 89.1 88.9 1064 413132 514418 371015 395779
35 11 1656 2469  221.0 28.2 27.9 27.2 889 1064 1157 514418 37101.5 395779 322026
36 12 2469 2210 87.1 27.9 27.2 260 1064 1157 1155 371015 39577.9 322026 216187
37 2551 1 221.0 87.1 433 27.2 26.0 268 1157 1155 1185 395779 322026 216187 28314.8
38 2 87.1 433 35.3 26.0 26.8 265 1155 1185 1195 322026 216187 28314.8 24823.0
39 3 433 353 58.3 26.8 26.5 269 1185 1195 1073 216187 283148 24823.0 26087.5
40 4 35.3 58.3 46.2 26.5 26.9 283 1195 1073 1115 283148 24823.0 26087.5 12775.8
41 5 58.3 462 1287 26.9 283 289 1073 1115 1123 248230 26087.5 127758 292553
42 6 462 1287 2166 28.3 28.9 282 1115 1123 96.8 26087.5 127758 292553 37270.8
43 7 1287 2166  207.6 28.9 28.2 282 1123 96.8  107.0 127758 292553 372708 51361.8
44 8 2166 2076 2079 28.2 28.2 27.9 96.8 1070 1148 292553 372708 51361.8 470072
45 9 207.6 2079 1782 28.2 27.9 280 1070 1148 1160 372708 51361.8 470072 45635.6
46 10 2079 1782 2879 27.9 28.0 27.6 1148 1160 1188 51361.8 470072 45635.6 469132
47 11 1782 2879 2302 28.0 27.6 277 1160 1188 1033 470072 456356 469132 33681.6
48 12 2879 2302 1781 27.6 27.7 263 1188 1033 953 45635.6 469132 33681.6 104175
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q’ 9 1 [ a d' 9 a o [ a 9
AT NAUINT N3 ﬂlﬁlyjaﬂquﬂiﬁ]ﬂﬂﬁNaﬂﬂqﬂ%1ﬂﬂ1§ﬁlﬂ51$ﬁﬂﬁ]fﬂEluaz‘]ﬁiﬂﬂmﬂNﬁ@]f]\i

v lusedeu
S fl iAo F, F, F, Y
1 2548 1 -1.51 -0.73 -0.04 8167.35
2 2 -1.66 -1.17 -0.05 15222.60
3 3 -1.90 -0.89 0.26 18174.80
4 4 -1.63 0.08 0.90 18140.97
5 5 -1.44 1.20 111 24429.78
6 6 -1.21 1.87 0.56 31965.63
7 7 -0.77 2.04 -0.35 35645.22
8 8 -0.16 1.38 -0.84 31463.31
9 9 0.20 0.64 -0.22 26153.55
10 10 0.57 0.58 1.16 29209.63
11 11 0.82 0.59 2.18 35693.75
12 12 1.16 0.07 2.30 25501.18
1 2549 1 1.01 -0.86 1.78 22935.60
2 2 0.48 -1.67 1.55 21469.98
3 3 -0.46 -1.21 1.40 23147.43
4 4 -0.94 0.12 1.40 20387.22
5 5 -0.83 0.92 1.50 39039.28
6 6 -0.37 1.58 1.09 48873.18
7 7 0.27 1.54 0.40 49119.94
8 8 1.06 0.89 0.00 47255.02
9 9 1.24 0.51 -0.08 43452.51
10 10 1.36 0.51 0.15 4554131
11 11 1.36 0.34 0.24 40711.61
12 12 1.20 -0.37 0.20 30766.02




MS1INUINT N3 (AD)

108

[

o A
A1AUN

1l iAo F, F, F, Y
1 2550 1 0.50 -1.08 -0.26 31638.00
2 2 -0.27 -1.43 -0.66 24032.78
3 3 -0.78 -1.59 -0.66 29794.19
4 4 -1.13 -0.61 -0.65 28310.17
5 5 -1.19 0.56 -0.79 37321.23
6 6 -0.36 1.20 -0.96 47979.74
7 7 0.27 0.94 -1.43 41313.22
8 8 0.75 0.29 -1.74 51441.79
9 9 0.68 0.15 -2.13 37101.49
10 10 0.74 -0.12 -1.56 39577.91
11 11 0.94 -0.31 -0.83 32202.57
12 12 0.94 -1.22 -0.07 21618.74
1 2551 1 0.24 -1.74 0.07 28314.82
2 2 -0.54 -1.59 -0.10 24822.96
3 3 -0.85 -1.18 -0.37 26087.50
4 4 -1.01 -0.79 -0.60 12775.78
5 5 -1.21 -0.07 -0.67 29255.26
6 6 -0.90 0.77 -0.86 37270.76
7 7 -0.25 0.70 -0.89 51361.83
8 8 0.68 0.18 -0.70 47007.16
9 9 1.02 -0.05 -0.21 45635.57
10 10 1.33 -0.07 0.12 46913.19
11 1 1.29 -0.04 -0.13 33681.63
12 12 1.26 -0.85 -0.55 10417.52




H a ?zl,z 4 4 a A 4
MIWUINN N4 ﬂ?mmwawa@fi’wmnuﬂmmﬁaummmﬁamiwmmmgmumﬂuﬂ’amﬁzwm;msm’;m

deuit 3 dew X, X, X, B} X X, X, X, X, X, X,, X, Y,
1 2548 1 8,167 15223 18,175 18,141 24430 31,966 35645 31,463 26,154 29210 35694 25501 22,936
2 2 15223 18,175 18,141 24430 31,966 35645 31,463 26,154 29210 35694 25501 22,936 21,470
3 3 18,175 18,141 24430 31,966 35645 31,463 26,154 29210 35694 25501 22936 21470 23,147
4 4 18,141 24430 31,966 35645 31,463 26,154 29210 35694 25501 22,936 21,470 23,147 20,387
5 5 24430 31,966 35645 31463 26,154 29210 35694 25501 22,936 21,470 23,147 20,387 39,039
6 6 31,966 35,645 31,463 26,154 29210 35694 25501 22936 21,470 23,147 20,387 39,039 48,873
7 7 35645 31463 26,154 29210 35694 25501 22936 21,470 23,147 20387 39,039 48,873 49,120
8 8 31,463 26,154 29210 35694 25501 22,936 21,470 23,147 20,387 39,039 48,873 49,120 47,255
9 9 26,154 29210 35694 25501 22936 21,470 23,147 20387 39,039 48873 49,120 47,255 43453
10 10 29210 35694 25501 22,936 21470 23,147 20,387 39,039 48,873 49,120 47255 43,453 45541
11 11 35694 25501 22,936 21,470 23,147 20,387 39,039 48,873 49,120 47255 43453 45541 40,712
12 12 25501 22,936 21,470 23,147 20,387 39,039 48,873 49,120 47255 43453 45541 40,712 30,766
13 2549 1 22,936 21470 23,147 20387 39,039 48,873 49,120 47,255 43,453 45541 40,712 30,766 31,638
14 2 21,470 23,147 20,387 39,039 48,873 49,120 47,255 43453 45541 40,712 30,766 31,638 24,033
15 3 23,147 20387 39,039 48873 49,120 47,255 43453 45541 40,712 30,766 31,638 24,033 29,794
16 4 20,387 39,039 48,873 49,120 47,255 43453 45541 40,712 30,766 31,638 24,033 29,794 28,310

601



MSWUINT N4 (AD)

deuit 3 dew X, X, X, B} X X, X, X, X, X, X,, X, Y,
17 2549 5 39,039 48873 49,120 47,255 43453 45541 40,712 30,766 31,638 24,033 29,794 28310 37,321
18 6 48,873 49,120 47,255 43453 45541 40,712 30,766 31,638 24,033 29,794 28310 37321 47,980
19 7 49,120 47255 43453 45541 40,712 30,766 31,638 24,033 29,794 28310 37,321 47,980 41,313
20 8 47255 43453 45541 40,712 30,766 31,638 24,033 29,794 28310 37321 47,980 41313 51,442
21 9 43453 45541 40,712 30,766 31,638 24,033 29,794 28310 37,321 47,980 41313 51,442 37,101
22 10 45541 40,712 30,766 31,638 24,033 29,794 28310 37,321 47,980 41313 51,442 37,101 39,578
23 11 40,712 30,766 31,638 24,033 29,794 28310 37,321 47,980 41313 51442 37,101 39,578 32,203
24 12 30,766 31,638 24,033 29,794 28310 37,321 47,980 41313 51,442 37,101 39,578 32203 21,619
25 2550 1 31,638 24,033 29,794 28310 37,321 47,980 41313 51,442 37,001 39,578 32,203 21,619 28315
26 2 24,033 29,794 28310 37,321 47,980 41,313 51,442 37,101 39,578 32203 21,619 28315 24,823
27 3 29,794 28310 37,321 47,980 41,313 51,442 37,01 39,578 32,203 21,619 28315 24,823 26,087
28 4 28310 37,321 47,980 41,313 51442 37,001 39,578 32,203 21,619 28315 24,823 26,087 12,776
29 5 37321 47,980 41313 51442 37,101 39,578 32203 21,619 28315 24823 26,087 12,776 29,255
30 6 47,980 41313 51,442 37,101 39,578 32203 21,619 28315 24,823 26,087 12,776 29255 37,271
31 7 41313 51442 37,101 39,578 32203 21,619 28315 24823 26087 12,776 29255 37271 51362
32 8 51,442 37,001 39,578 32,203 21,619 28315 24,823 26,087 12,776 29255 37,271 51362 47,007

011



MSWUINT N4 (AD)

@

il

GG i ideu X, X, X, X, X, T 0 X, X, X, X,, X, Y,
33 2550 9 37,101 39,578 32,203 21,619 28315 24,823 26087 12,776 29,255 37271 51,362 47,007 45,636
34 10 39578 32,203 21,619 28315 2483 26087 12,776 29255 37271 51362 47,007 45636 46,913
35 11 32203 21,619 28315 24,823 26,087 12,776 29255 37271 51362 47,007 45636 46913 33,682
36 12 21,619 28315 2483 26087 12,776 29255 37271 51362 47,007 45636 46913 33,682 10,418
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. o 1 [ a o { a A J
MRUINT 15 ArpdmstaiBeslsmaranaata 1w lusiefouvesuuuiiass BPN fadnninmatinlinsizieynsuman

dduit 1 idew X, X, X, ey X, X, X, X, X, X, X, X, Y,
1 2548 1 8,167 15223 18,175 18,141 24430 31,966 35645 31463 2654 29210 35694 25501 22,936
2 2 15223 18,175 18,141 24430 31966 35645 31,463 26,154 29210 35694 25501 22,936 21,470
3 3 18,175 18,141 24430 31,966 35645 31463 26,154 29210 35694 25501 22936 21470 23,147
4 4 18,141 24,430 31966 35645 31463 26,154 29210 35694 25501 22936 21,470 23,147 20387
5 5 24430 31966 35645 31463 26154 29210 35694 25501 22,936 21,470 23,147 20,387 39,039
6 6 31,966 35645 31,463 26,154 29210 35694 25501 22,936 21470 23,147 20387 39,039 48,873
7 7 35645 31463 26,154 29210 35694 25501 22936 21,470 23,147 20,387 39,039 48,873 49,120
8 8 31463 26,154 29210 35694 25501 22936 21,470 23,147 20387 39,039 48873 49,120 47,255
9 9 26,154 29210 35694 25501 22936 21,470 23,147 20,387 39,039 48873 49,120 47,255 43453
10 10 29210 35694 25501 22936 21,470 23,147 20,387 39,039 48,873 49,120 47255 43453 45541
11 11 35694 25501 22,936 21,470 23,147 20,387 39,039 48,873 49,120 47255 43453 45541 40,712
12 12 25501 22,936 21470 23,147 20,387 39,039 48,873 49,120 47255 43,453 45541 40,712 30,766
13 2549 1 22,936 21470 23,147 20387 39,039 48873 49,120 47,255 43453 45541 40,712 30,766 31,638
14 2 21470 23,147 20,387 39,039 48,873 49,120 47255 43453 45541 40,712 30,766 31,638 24,033
15 3 23,147 20387 39,039 48873 49,120 47,255 43453 45541 40,712 30,766 31,638 24,033 29,794
16 4 20387 39,039 48,873 49,120 47,255 43453 45541 40,712 30,766 31,638 24,033 29,794 28310

48!



A '
MINNUINN NS (71D)

a1 @ X, X, X, B X, X, X, X, X, X, X, X, Y,
17 2549 5 39039 48873 49,120 470255 43453 45541 40712 30766 31638 24033 29794 28310 37321
18 6 48873 49,120 47255 43453 45541 40712 30766 31,638 24033 29794 28310 37321 47,980
19 7 49120 47255 43453 45541 40712 30766 31,638 24033 29794 28310 37321 47.980 41313
20 8 470255 43453 45541 40712 30,766 31,638 24033 29794 28310 37321 47980 41313 51442
21 0 43453 45541 40712 30766 31,638 24033 29794 28310 37321 47980 41313 51442 37,101
22 10 45541 40712 30,766 31,638 24033 29794 28310 37321 47980 41313 51442 37,001 39,578
23 11 40712 30766 31,638 24033 20794 28310 37321 47980 41313 51442 37101 39,578 32203
24 12 30766 31,638 24033 29794 28310 37321 47980 41313 51442 37,001 39578 32203 21,619
25 2550 1 31638 24033 29794 28310 37321 47980 41313 51442 37,101 39578 32203 21619 28315
26 2 24033 29794 28310 37321 47980 41313 51442 37,001 39,578 32203 21619y 24,823
27 30 20794 28310 37321 47,980 41313 51442 37,101 39578 32203 21619 . 26087
28 4 28310 37321 47980 41313 51442 37,101 39578 32203 20619 ;. g 12776
29 537321 47980 41313 51442 37,101 39,578 32203 21619 g v g 29255
30 6 4798 41313 51442 37,101 39578 32203 21619 ;. g y g 3727
31 7 41313 51442 37101 39578 32203 21619 g, v g g, g 51362
32 8§ SL442 37,001 39578 32203 21619 ;. v y ;. y y 47007

€l



A '
MINNUINN NS (71D)

deun I @eu X, X, 5 > X, X, X, ; X, Y,
33 2550 9 32,203 ;. 9 N " 0) 3 v y. 45636
34 10 21619y g A ;. ), 7 g g . 46913
35 1 A A A A A A <X
36 12 y vy Yy vy gy oy oy, loais

WIngMe Y, ApAINYINIaiE

NAAOUN i H9i =1,2,3, ..., 12

148!
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AMIWUINT YT AWITITAD5VBLUVTIADY SARIMA (0,0,0)(0,1,0)

RRVIEEARLY SE t Sig.

AANIN 0.295 0.033 8.985 0.000

Seasonal Difference 1
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