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ABSTRACT

The Forward Market of Nakhon Si Thammarat para rubber central market is a short-term
advanced market for trading para rubber focusing on actual deliveries. The forward market is online market
where buyers and sellers should have information regarding the trend of para rubber prices in the future so
that they can evaluate the situations of the prices before trading. This might put the sellers who are farmers
producing and selling para rubber and have no such information at a disadvantage.

This research aims to develop a system that analyzes the situation of para rubber prices in
advance using the Model of Rubber Price Advanced Waming, and displaying notifications on the
website of Nakhon Si Thammarat rubber central market. This can be used as a tool for alerting buyers,
sellers and other stakeholders in the market to the trend of para rubber prices for their further use of
information.

The results after testing and evaluating the Model of Rubber Price Advanced Warning by
selecting twelve best data sets between January and December 2004 showed that the Mean Absolute
Deviation value (MAD), calculated by determining differences between forecasts and actual data, was
0.6432% and Mean Square Error (MSE) was 0.7007% . It can be concluded that the Model of Rubber
Price Advanced Warning can forecast the rubber price in advance with satisfactory precision as
errors occurred were acceptable. Verified by the system developer to find if there were any faults in the
system, the results showed that the developed system could function accurately and met all the requirements

specified by the system developer.
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M=[c, O, B, Y1, X=[1, P, YA

9 m ,niagl A9 The lengths of leads and lags of the regressors

31 : Ahmed Al-Azzam and David Hawdon (1999)
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i | deudl DNR SNR PW STOCK | PMIJA | PMICH
1 W.A-45 580.00 670.00 30.1471 2,200.00
2 N.N-45 560.00 590.00 32.1885 2,230.00
3 .n.-45 590.00 480.00 33.9693 2,120.00
4 190.0.-45 630.00 530.00 34.5072 2,020.00
5 W.A.-45 630.00 520.00 34.3648 1,910.00
6 0.0.-45 610.00 630.00 412424 1,930.00
7 n.A.-45 640.00 680.00 39.9231 1,970.00
8 a4.0.-45 620.00 620.00 41.9638 1,970.00
9 1.0.-45 650.00 680.00 45.2507 2,000.00
10 AN-45 650.00 680.00 44,4013 2,030.00
1 W.0.-45 620.00 640.00 442880 2,050.00
12 5.0-45 650.00 600.00 45.6348 1,960.00
13 1046 6555104 | 652.1868 50.6774 | 2022.8885 93.40
14 1.1.-46 659.1026 | 657.1882 517597 | 20368757 93.00
15 1.0.-46 662.1193 | 6619916 512948 | 2047.6611 93.60
16 130.0.-46 6642461 | 666.1698 498525 | 2051.7396 92.30
17 W.A-46 6653935 | 669.7702 484475 | 2053.1060 93.70
18 11.0.-46 6657266 | 673.0961 479855 | 20583529 92.90
19 n.0.-46 665.5553 | 6763008 488185 | 2060.1888 93.60
20 a.0.-46 6652607 | 679.5475 50.7703 | 2059.4257 9230
21 1.0.-46 665.1814 | 682.8568 533136 | 2060.6762 95.10
2 f.0.-46 6654950 | 686.0615 559621 | 2066.8942 96.70
23 W.0.-46 666.1446 | 689.3278 581322 | 2081.9913 96.50
24 5.0.-46 667.1264 | 692.9692 594691 | 2108.5527 96.40
25 uA-47 6682226 | 6969620 60.1475 | 21457198 97.90
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favn | heul DNR SNR PW STOCK | PMIJA | PMI CH

26 .W.-47 6693432 | 701.1719 60.5135 | 2186.8755 97.70

27 .n.-47 670.6412 | 705.4920 60.8222 | 22284731 97.20

28 10.0.-47 672.5583 | 709.6065 60.8748 | 2265.9069 98.90 na
29 W.A-47 6754238 | 713.1437 602706 | 2289.6297 98.90 na
30 0.0.-47 679.7409 | 716.0500 589468 | 23049191 99.20 na
31 n.a-47 6856473 | 7183836 57.5035 | 23232123 100.40 na
ky) A.0.-47 6932842 | 7206742 56.6280 | 23414808 99.30 na
33 N.0.-47 702.5555 | 7233413 562635 | 23455922 99.50 na
34 A.A.-47 712.8226 | 7264872 558350 | 2318.8523 98.00 na
35 Wo.-47 7233795 | 729.6354 548450 | 2249.4023 98.90 na
36 5.0.-47 7332289 | 7322910 532710 | 2133.8036 97.60 na
37 1.0.-48 7415675 | 7342252 51.8484 | 1989.4438 99.80 na
38 1.W.-48 747.8447 | 7352341 51.3787 | 1849.2590 99.70 na
39 1i.n.-48 7517645 | 735.1214 522261 | 1737.9284 100.00 na
40 111.0.-48 7533028 | 733.8928 542709 | 16663610 100.50 na
41 W.A-48 7529259 | 7322802 572997 | 1625.8092 99.80 na
) 0.0.-48 7511220 | 730.7647 61.0981 | 1594.8156 100.10 na
43 n.0.-48 7487513 | 730.1911 654596 | 1566.9471 99.30 na
44 .0.-48 7466028 | 731.1223 69.6106 | 1543.9645 99.40 na
45 n.0.-48 7452118 | 7343231 730121 | 1529.1971 100.30 na
46 A.n.-48 7450400 | 7405448 755944 | 1523.7044 99.80 na
47 W.0.-48 7462960 | 750.1224 780171 | 1530.0710 10140 na
48 5.0.-48 7489298 | 762.6478 80.6764 | 1555.8974 101.60 na
49 1.A.-49 7525791 | 776.7927 83.1755 | 1598.7710 102.00 na
50 f.W.-49 7568075 | 790.7993 854585 | 16482124 101.90 na
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i | deudl DNR SNR PW STOCK | PMIJA | PMICH
51 11.0.-49 7612163 | 803.0919 87.5425 | 1691.7402 102.50 na
52 1.0.-49 7654320 | 812.6739 89.3885 | 1731.5572 10450 na
53 W.A-49 769.0686 | 819.0856 91.0219 | 1781.1349 103.00 na
54 0.0.-49 7720712 | 822.5498 91.5494 | 1841.5006 104.30 na
55 n.9.-49 7743936 | 823.2024 90.1068 | 1896.6301 104.70 na
56 A4.0.-49 7763992 | 821.3984 864091 | 1931.3479 105.10 na
57 1.0.-49 7784313 | 817.3088 817810 | 1943.7499 105.10 na
58 A.0.-49 780.8891 | 811.5259 781738 | 1955.7534 105.90 na
59 W.0.-49 7840320 | 804.8671 769211 | 1997.3936 106.30 na
60 5.0.-49 7879144 | 7982886 78.1426 | 20739374 106.60 na
61 1A-50 7927760 | 792.6150 80.5420 | 2159.6495 10540 na
62 1.N.-50 7984120 | 788.3468 822890 | 2222.7850 106.00 na
63 1.0.-50 8043644 | 7855165 82.3708 | 22474123 106.00 na
64 110.0.-50 8104450 | 784.3685 80.6505 | 22312137 105.60 na
65 W.A-50 8164808 | 7850472 777797 | 2190.6143 106.80 na
66 1.0.-50 822.1006 | 787.6687 749755 | 2147.8916 106.90 na
67 1.0.-50 827.1904 | 792.5104 736259 | 21124950 107.00 na
68 4.0.-50 831.1250 | 799.4422 752694 | 2086.3282 109.70 na
69 1.0.-50 8334216 | 808.3881 79.8819 | 2079.6879 107.90 na
70 A.0.-50 834.0320 | 8184234 855532 | 2084.5616 110.00 na
71 W.0.-50 833.1443 | 828.5838 90.1962 | 2078.1949 108.40 na
7 5.0.-50 8313613 | 837.7887 927609 | 20534869 109.10 na
73 1. 51 829.1380 | 845.0966 932474 | 20359741 109.60 na
74 M. 51 826.5540 | 850.3728 927978 | 2051.7828 110.10 na
75 .51 8233558 | 853.9706 932041 | 2114.1460 108.70 na
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faun | aeuAl DNR SNR PW STOCK | PMIJA | PMICH
76 1318, 51 818.7994 | 8556766 958947 | 21974077 108.00 na
77 w51 8123166 | 8547305 | 1006177 | 2252.7672 109.30 na
78 0,51 803.6815 | 8503736 | 1055612 | 2249.5765 107.10 na
79 na.51 7928612 | 8423171 | 1072697 | 22153293 106.80 na
80 a.0.51 7803369 | 830.8544 | 103.1498 | 21932124 103.50 na
81 n..51 767.0212 | 816.9907 93.5975 | 2194.3456 103.60 na
82 A, 51 7541080 | 802.4291 81.7780 | 2191.7499 100.10 na
83 W..51 7427289 | 7884815 70.8941 | 2139.6181 93.10 na
84 5.0.51 7339242 | 7764826 62.8758 | 2006.7783 8530 na
85 un.52 7284653 | 767.5758 583059 | 1797.1067 78.10 na
86 1.W.52 7270318 | 762.8595 567048 | 1551.2304 71.40 na
87 in.52 7302972 | 763.0458 570056 | 1320.3297 73.00 na
88 1.0, 52 7383164 | 768.5142 582320 | 1146.7018 76.30 na
89 n.A.52 7500787 | 778.7733 599307 | 1054.5302 79.80 na
90 1,52 7644583 | 7924226 622656 | 10384065 81.00 na
91 n.a.52 780.0152 | 807.2743 659165 | 1057.8316 81.90 na
92 a.9.52 7953781 | 821.2224 716135 | 1074.7475 83.10 na
93 n.0.52 809.9027 | 8323217 79.1424 | 1076.7307 84.60 na
94 a.n.52 823.1750 | 839.4899 87.1874 | 1083.8350 85.90 na
95 .. 52 8353627 | 843.0449 941607 | 11259312 88.10 na
96 5.0.52 8465453 | 843.5519 99.1312 | 1221.1565 90.40 na
97 1n.53 8564446 | 842.1638 | 1025568 | 1360.7214 93.50 na
98 1.M.53 865.0685 | 839.7708 | 1050849 | 1507.0944 95.10 na
99 in.53 8724856 | 8372144 | 1073950 | 16223934 95.20 na
100 1.0, 53 878.8506 | 8352049 | 1092181 | 1683.5054 95.80 na
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favh | 1heuAl DNR SNR PW STOCK | PMIJA | PMICH
101 WA 53 8845651 | 8346917 | 1100294 | 1680.1654 95.70 na
102 1.0.53 889.7248 | 8363467 | 1100169 | 1629.3217 94.30 na
103 n1.0.53 8944318 | 8403254 | 1103820 | 1570.0552 94.60 na
104 a.9.53 899.0677 | 846.6417 | 1133913 | 1534.5589 94.50 na
105 n.9.53 903.6090 | 8549515 | 1201689 | 1530.3335 93.70 na
106 a.n.53 907.8583 | 8643182 | 130.6506 | 1533.6186 92.40 na
107 W.0.53 9114522 | 8737506 | 142.8808 | 1518.7078 93.90 na
108 5.0.53 9141791 | 8829197 | 1534272 | 1480.8890 96.20 na
109 uA. 54 9162900 | 891.7309 | 159.8556 | 14472129 97.40 101.90
110 .0, 54 9179763 | 900.1235 | 1613011 | 14422081 98.50 103.20
111 iin.54 918.9840 | 9074484 | 159.1899 | 14558569 82.50 84.40
112 1.0 54 9190712 | 913.1218 | 1561788 | 1461.8499 84.50 86.90
113 W.A. 54 9184265 | 916.6018 | 154.0338 | 1451.3613 89.40 92.10
114 10,54 9172791 | 9179644 | 1533296 | 1431.7133 92.80 95.90
115 n.a. 54 9158837 | 917.8785 | 153.0989 | 1422.4040 93.80 96.70
116 a.0.54 9145018 | 917.1637 | 1514151 | 14323667 94.60 97.50
117 n.0.-54 9132755 | 9167977 | 1466378 | 14483721 92.80 95.20
118 .0, 54 9121562 | 917.8404 | 138.6341 | 1462.8698 94.50 97.40
119 W.0.54 9109595 | 920.8087 | 129.5350 | 1483.8441 92.90 95.60
120 5.0, 54 909.4252 | 9256018 | 1222799 | 15125976 95.00 98.10
121 1. 55 907.6047 | 931.8621 | 1182889 | 15322060 95.80 98.90
122 1. 55 9056585 | 938.8167 | 1172521 | 1533.5677 95.60 98.60
123 .55 9039845 | 9457162 | 1167760 | 1536.5635 9540 98.40
124 | w2555 | 903.0979 | 9515035 | 1150205 | 1568.5756 95.00 98.00
125 | wa-2555 | 9032006 | 9552635 | 111.8486 | 1643.7374 93.30 96.40

41
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M1 4.1 (919)

aeui | dewdl DNR SNR PW STOCK | PMIJA | PMICH
126 | 70-2555 | 9041639 | 9562290 | 1083076 | 17534768 |  92.50 95.20
127 | nA-2555 | 9059116 | 9544849 | 106.1343 | 1862.9293 |  92.00 95.00
128 | @n-2555 | 907.8069 | 9505892 | 1056421 | 19439682 |  90.70 94,00
129 | 082555 | 9097523 | 9457829 | 1064989 | 20023947 |  88.70 92.40
130 | AA-2555 | 9115753 | 941.1220 | 107.7120 | 20482346 |  89.00 94,00
131 | we-2555 | 9131601 | 9379583 | 107.7770 | 20725430 | 8820 93.80
132 | 5.A-2555 | 9145894 | 9359773 | 1056528 | 20565163 |  89.40 93.90
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Num Date DNR SNR PW STOCK PMI_JA EXS

1 |2003-01-01) 655.5104 652.1868 50.6774 2022.8885 93.40 -3.3236
2 |2003-02-01| 659.1026 657.1882 51.7597 2036.8757 93.00 -1.9144
3 |2003-03-01| 662.1193 661.9916 51.2948 2047.6611 93.60 -0.1277
4 [2003-04-01 664.2461 666.1698 49.8525 2051.7396 9230 1.9237

5 |2003-05-01 665.3935 669.7702 48.4475 2053.1060 93.70 43767

6 |2003-06-01| 665.7266 673.0961 47.9855 2058.3529 92.90 7.3695

7 |2003-07-01f 665.5553 676.3008 48.8185 2060.1888 93.60 10.7455
8 |2003-08-01| 665.2607 679.5475 50.7703 2059.4257 9230 14.2868
9 {2003-09-01f 665.1814 682.8568 53.3136 2060.6762 95.10 17.6754
10 |2003-10-01| 665.4950 686.0615 55.9621 2066.8942 96.70 20.5665
11 |2003-11-01] 666.1446 689.3278 58.1322 2081.9913 96.50 23.1832
12 |2003-12-01] 667.1264 692.9692 59.4691 2108.5527 96.40 25.8428
13 {2004-01-01| - 668.2226 696.9620 60.1475 2145.7198 97.90 28.7394
14 |2004-02-01| 669.3432 701.1719 60.5135 2186.8755 97.70 31.8287
15 |2004-03-01| 670.6412 705.4920 60.8222 22284731 97.20 34.8508
16 |2004-04-01] 672.5583 709.6065 60.8748 2265.9069 98.90 37.0482
17 |2004-05-01| 6754238 713.1437 60.2706 2289.6297 98.90 37.7199
18 |2004-06-01| 679.7409 716.0500 58.9468 2304.9191 99.20 36.3092
19 |2004-07-01] 685.6473 718.3836 57.5035 23232123 100.40 32.7362
20 (2004-08-01 693.2842 720.6742 56.6280 2341.4808 99.30 27.3900
21 (2004-09-01f 702.5555 723.3413 56.2635 2345.5922 99.50 20.7858
22 (2004-10-01f 712.8226 726.4872 55.8350 2318.8523 98.00 13.6645
23 (2004-11-01f 723.3795 729.6354 54.8450 2249.4023 98.90 6.2559

24 (2004-12-01f 733.2289 7322910 53.2710 2133.8036 97.60 -0.9379
25 [2005-01-01f 741.5675 7342252 51.8484 1989.4438 99.80 -7.3423
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Num Date DNR SNR PW STOCK PMI_JA EXS
26 (2005-02-01f 747.8447 7352341 513787 1849.2590 99.70 -12.6106
27 (2005-03-01 751.7645 735.1214 52.2261 1737.9284 100.00 -16.6431
28 |2005-04-01| 753.3028 733.8928 54.2709 1666.3610 100.50 -19.4100
29 (2005-05-01f 752.9259 732.2802 57.2997 1625.8092 99.80 -20.6457
30 |2005-06-01] 751.1220 730.7647 61.0981 1594.8156 100.10 -20.3573
31 (2005-07-01f 748.7513 730.1911 65.4596 1566.9471 99.30 -18.5602
32 (2005-08-01 746.6028 731.1223 69.6106 1543.9645 99.40 -15.4805
33 |2005-09-01| 745.2118 734.3231 73.0121 1529.1971 100.30 -10.8887
34 |2005-10-01}  745.0400 740.5448 75.5944 1523.7044 99.80 -4.4952
35 (2005-11-01 746.2960 750.1224 78.0171 1530.0710 101.40 3.8264
36 (2005-12-01 748.9298 762.6478 80.6764 1555.8974 101.60 13.7179
37 (2006-01-01f 752.5791 776.7927 83.1755 1598.7710 102.00 242136
38 |2006-02-01] 756.8075 790.7993 85.4585 1648.2124 101.90 33.9918
39 (2006-03-01 761.2163 803.0919 87.5425 1691.7402 102.50 41.8756
40 (2006-04-01 765.4320 812.6739 89.3885 1731.5572 104.50 47.2420
41 [2006-05-01 769.0686 819.0856 91.0219 1781.1349 103.00 50.0170
42 (2006-06-01 772.0712 822.5498 91.5494 1841.5006 104.30 50.4786
43 (2006-07-01 774.3936 823.2024 90.1068 1896.6301 104.70 48.8088
44 12006-08-01| 776.3992 821.3984 86.4091 1931.3479 105.10 44,9993
45 (2006-09-01 778.4313 817.3088 81.7810 1943.7499 105.10 38.8775
46 (2006-10-01 780.8891 811.5259 78.1738 1955.7534 105.90 30.6368
47 (2006-11-01 784.0320 804.8671 769211 19973936 106.30 20.8351
48 (2006-12-01 787.9144 798.2886 78.1426 2073.9374 106.60 10.3742
49 (2007-01-01f 792.7760 792.6150 80.5420 2159.6495 105.40 -0.1610
50 (2007-02-01 798.4120 788.3468 82.2890 2222.7850 106.00 -10.0652
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Num Date DNR SNR PW STOCK PMI_JA EXS
51 (2007-03-01 804.3644 785.5165 823708 22474123 106.00 -18.8480
52 (2007-04-01 810.4450 784.3685 80.6505 22312137 105.60 -26.0765
53 |2007-05-01| 816.4808 785.0472 717797 2190.6143 106.80 -31.4336
54 (2007-06-01 822.1006 787.6687 74.9755 2147.8916 106.90 -344319
55 (2007-07-01 827.1904 792.5104 73.6259 2112.4950 107.00 -34.6799
56 (2007-08-01 831.1250 799.4422 752694 2086.3282 109.70 -31.6828
57 (2007-09-01 833.4216 808.3881 79.8819 2079.6879 107.90 -25.0335
58 |2007-10-01] 834.0320 818.4234 85.5532 2084.5616 110.00 -15.6086
59 (2007-11-01f 833.1443 828.5838 90.1962 2078.1949 108.40 -4.5605
60 (2007-12-01 831.3613 837.7887 92.7609 2053.4869 109.10 6.4275
61 [2008-01-01 829.1380 845.0966 93.2474 2035.9741 109.60 15.9586
62 [2008-02-01 826.5540 850.3728 92.7978 2051.7828 110.10 23.8188
63 |2008-03-01] 823.3558 853.9706 93.2041 2114.1460 108.70 30.6148
64 (2008-04-01 818.7994 855.6766 95.8947 2197.4077 108.00 36.8772
65 [2008-05-01 812.3166 854.7305 100.6177 2252.7672 109.30 424139
66 [2008-06-01 803.6815 850.3736 105.5612 2249.5765 107.10 46.6920
67 [2008-07-01 792.8612 8423171 107.2697 22153293 106.80 49.4558
68 [2008-08-01 780.3369 830.8544 103.1498 21932124 103.50 50.5175
69 |2008-09-01| 767.0212 816.9907 93.5975 2194.3456 103.60 49.9695
70 (2008-10-01 754.1080 802.4291 81.7780 2191.7499 100.10 48.3211
71 (2008-11-01f 742.7289 788.4815 70.8941 2139.6181 93.10 45.7526
72 (2008-12-01 733.9242 776.4826 62.8758 2006.7783 85.30 42.5584
73 [{2009-01-01f 728.4653 767.5758 58.3059 1797.1067 78.10 39.1105
74 (2009-02-01 727.0318 762.8595 56.7048 1551.2304 71.40 35.8277
75 {2009-03-01 730.2972 763.0458 57.0056 1320.3297 73.00 32.7486




M319N 4.2 (919)

46

Num Date DNR SNR PW STOCK PMI_JA EXS
76 [2009-04-01 738.3164 768.5142 58.2320 1146.7018 76.30 30.1978
77 {2009-05-01 750.0787 718.7733 59.9307 1054.5302 79.80 28.6946
78 |2009-06-01| 764.4583 792.4226 62.2656 1038.4065 81.00 27.9643
79 (2009-07-01 780.0152 807.2743 65.9165 1057.8316 81.90 27.2591
80 [2009-08-01 795.3781 8212224 71.6135 1074.7475 83.10 25.8443
81 (2009-09-01 809.9027 8323217 79.1424 1076.7307 84.60 224191
82 (2009-10-01 823.1750 839.4899 87.1874 1083.8350 85.90 16.3150
83 |2009-11-01] 835.3627 843.0449 94.1607 1125.9312 88.10 7.6822
84 (2009-12-01f  846.5453 843.5519 99.1312 1221.1565 90.40 -2.9934
85 (2010-01-01 856.4446 842.1638 102.5568 1360.7214 93.50 -14.2808
86 [2010-02-01 865.0685 839.7708 105.0849 1507.0944 95.10 -25.2977
87 (2010-03-01 872.4856 837.2144 107.3950 1622.3934 95.20 -35.2713
88 |2010-04-01] 878.8506 835.2049 109.2181 1683.5054 95.80 -43.6457
89 (2010-05-01 884.5651 834.6917 110.0294 1680.1654 95.70 -49.8734
90 (2010-06-01 889.7248 836.3467 110.0169 1629.3217 9430 -53.3781
91 (2010-07-01 894.4318 840.3254 110.3820 1570.0552 94.60 -54.1065
92 (2010-08-01 899.0677 846.6417 1133913 1534.5589 94.50 -52.4259
93 (2010-09-01 903.6090 8549515 120.1689 1530.3335 93.70 -48.6575
94 (2010-10-01f 907.8583 864.3182 130.6506 1533.6186 92.40 -43.5401
95 (2010-11-01 911.4522 873.7506 142.8808 1518.7078 93.90 -37.7015
96 (2010-12-01 914.1791 882.9197 153.4272 1480.8890 96.20 -31.2594
97 (2011-01-01 916.2900 891.7309 159.8556 14472129 97.40 -24.5591
98 (2011-02-01 917.9763 900.1235 161.3011 1442.2081 98.50 -17.8528
99 (2011-03-01 918.9840 907.4484 159.1899 1455.8569 82.50 -11.5356
100 |2011-04-01) 919.0712 913.1218 156.1788 1461.8499 84.50 -5.9494
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SNR f9 1suamsnaneaveslan
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STOCK 70 anonsendaodumouvodlan

Num | Date DNR SNR PW STOCK | PMILJA EXS
101 |2011-05-01] 9184265 | 9166018 | 1540338 | 14513613 89.40 -1.8247
102 |2011-06-01| 9172791 | 917.9644 | 1533296 | 14317133 92.80 0.6852
103 |2011-07-01| 9158837 | 917.8785 | 153.0989 | 14224040 93.80 19948
104 [2011-08-01| 9145018 | 917.1637 | 1514151 | 14323667 94.60 26620
105 |2011-09-01| 9132755 | 9167977 | 1466378 | 14483721 92.80 35221
106 |2011-10-01| 912.1562 | 917.8404 | 1386341 | 1462.8698 94.50 5.6841
107 |2011-11-01] 910.9595 | 920.8087 | 1295350 | 14838441 92.90 9.8493
108 |2011-12-01| 9094252 | 9256018 | 1222799 | 15125976 95.00 16.1765
109 |2012-01-01[ 907.6047 | 931.8621 | 1182889 | 1532.2060 95.80 242573
110 |2012-02-01| 905.6585 | 9388167 | 1172521 | 1533.5677 95.60 33.1582
111 |2012-03-01| 903.9845 | 9457162 | 1167760 | 15365635 95.40 417317
112 |2012-04-01| 903.0979 | 9515035 | 1150205 | 15685756 95.00 484057
113 |2012-05-01| 9032006 | 9552635 | 1118486 | 1643.7374 93.30 52,0628
114 [2012-06-01 904.1639 | 9562290 | 1083076 | 17534768 92.50 52,0651
115 2012-07-01| 9059116 | 954.4849 | 106.1343 | 18629293 92,00 485734
116 |2012-08-01| 907.8069 | 9505892 | 1056421 | 19439682 90.70 427823
117 2012-09-01| 909.7523 | 9457829 | 1064989 | 20023947 88.70 36.0307
118 |2012-10-01| 9115753 | 941.1220 | 1077120 | 20482346 89.00 29,5467
119 [2012-11-01] 913.1601 | 937.9583 | 107.7770 | 2072.5430 88.20 247981
120 [2012-12-01] 914.5894 | 9359773 | 1056528 | 2056.5163 89.40 213879
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&dun Unaeuiu 111939 MNENIA Nan1
1 2003-01-01 50.6774
2 2003-02-01 51.7597
3 2003-03-01 51.2948
4 2003-04-01 49.8525
5 2003-05-01 48.4475 50.2828 -1.8353
6 2003-06-01 47.9855 48.8569 -0.8714
7 2003-07-01 48.8185 48.1720 0.6465
8 2003-08-01 50.7703 48.8660 1.9042
9 2003-09-01 53.3136 50.7134 2.6002
10 2003-10-01 55.9621 53.3414 2.6207
11 2003-11-01 58.1322 56.0803 2.0519
12 2003-12-01 59.4691 58.2629 1.2062
13 2004-01-01 60.1475 59.5259 0.6216
14 2004-02-01 60.5135 60.2364 02771
15 2004-03-01 60.8222 60.6832 0.1390
16 2004-04-01 60.8748 61.0499 -0.1751
17 2004-05-01 60.2706 61.1940 -0.9234
18 2004-06-01 58.9468 60.5784 -1.6317
19 2004-07-01 57.5035 59.1265 -1.6230
20 2004-08-01 56.6280 57.4321 -0.8041
21 2004-09-01 56.2635 56.1975 0.0660
22 2004-10-01 55.8350 55.5612 0.2738
23 2004-11-01 54.8450 55.0375 -0.1925
24 2004-12-01 53.2710 542624 -0.9914
25 2005-01-01 51.8484 52.9501 -1.1017
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26 2005-02-01 51.3787 51.8187 -0.4401
27 2005-03-01 52.2261 51.4237 0.8025
28 2005-04-01 54.2709 52.2592 2.0118
29 2005-05-01 57.2997 54.1644 3.1353
30 2005-06-01 61.0981 56.8701 4.2280
31 2005-07-01 65.4596 60.3377 5.1219
32 2005-08-01 69.6106 64.5718 5.0388
33 2005-09-01 73.0121 68.8304 41817
34 2005-10-01 75.5944 72.7690 2.8255
35 2005-11-01 78.0171 76.1273 1.8898
36 2005-12-01 80.6764 79.8396 0.8368
37 2006-01-01 83.1755 84.1312 -0.9557
38 2006-02-01 85.4585 88.4725 -3.0140
39 2006-03-01 87.5425 92.3653 -4.8228
40 2006-04-01 89.3885 95.3774 -5.9889
41 2006-05-01 91.0219 97.2207 -6.1988
42 2006-06-01 91.5494 97.6816 -6.1322
43 2006-07-01 90.1068 96.5472 -6.4404
44 2006-08-01 86.4091 93.1357 -6.7266
45 2006-09-01 81.7810 87.7177 -5.9368
46 2006-10-01 78.1738 81.6282 -3.4544
47 2006-11-01 769211 76.8762 0.0449
48 2006-12-01 78.1426 74.4634 3.6793
49 2007-01-01 80.5420 74.5829 59591
50 2007-02-01 82.2890 76.0325 6.2565
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51 2007-03-01 82.3708 77.3953 49754
52 2007-04-01 80.6505 77.6393 3.0112
53 2007-05-01 77.7797 76.5172 1.2626
54 2007-06-01 749755 74.4645 0.5109
55 2007-07-01 73.6259 72.5325 1.0934
56 2007-08-01 75.2694 72.0579 32114
57 2007-09-01 79.8819 747118 5.1701
58 2007-10-01 85.5532 80.3193 5.2339
59 2007-11-01 90.1962 87.2666 2.9296
60 2007-12-01 92.7609 93.1343 -0.3734
61 2008-01-01 93.2474 96.6377 -3.3904
62 2008-02-01 92.7978 97.4229 -4.6251
63 2008-03-01 93.2041 96.5229 -3.3188
64 2008-04-01 95.8947 95.7668 0.1279
65 2008-05-01 100.6177 97.2550 3.3627
66 2008-06-01 105.5612 101.1397 44214
67 2008-07-01 107.2697 105.0322 2.2375
68 2008-08-01 103.1498 105.4392 -2.2894
69 2008-09-01 93.5975 99.5050 -5.9075
70 2008-10-01 81.7780 88.5362 -6.7583
71 2008-11-01 70.8941 75.7508 -4.8567
72 2008-12-01 62.8758 64.5529 -1.6771
73 2009-01-01 58.3059 56.8848 14211
74 2009-02-01 56.7048 52.9700 3.7348
75 2009-03-01 57.0056 52.2771 4.7285
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76 2009-04-01 58.2320 54.1569 4.0751
77 2009-05-01 59.9307 57.4062 2.5246
78 2009-06-01 62.2656 61.3327 0.9328
79 2009-07-01 65.9165 65.8304 0.0862
80 2009-08-01 71.6135 71.5440 0.0695
81 2009-09-01 79.1424 79.1115 0.0309
82 2009-10-01 87.1874 87.9202 -0.7328
83 2009-11-01 94.1607 96.1701 -2.0095
84 2009-12-01 99.1312 101.8605 -2.7292
85 2010-01-01 102.5568 104.2535 -1.6966
86 2010-02-01 105.0849 104.9093 0.1757
87 2010-03-01 107.3950 104.8370 2.5579
88 2010-04-01 109.2181 105.2763 3.9418
89 2010-05-01 110.0294 106.0587 3.9707
90 2010-06-01 110.0169 106.6265 3.3903
91 2010-07-01 110.3820 106.9971 3.3849
92 2010-08-01 113.3913 108.5214 4.8699
93 2010-09-01 120.1689 112.9983 7.1706
94 2010-10-01 130.6506 121.2796 9.3710
95 2010-11-01 142.8808 133.4651 9.4157
96 2010-12-01 153.4272 147.8752 5.5520
97 2011-01-01 159.8556 160.3511 -0.4955
98 2011-02-01 161.3011 167.6918 -6.3907
99 2011-03-01 159.1899 169.2910 -10.1011
100 2011-04-01 156.1788 164.9071 -8.7283
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101 2011-05-01 154.0338 161.7623 -7.7285
102 2011-06-01 153.3296 159.4437 -6.1140
103 2011-07-01 153.0989 158.0254 -4.9265
104 2011-08-01 151.4151 156.3255 -49104
105 2011-09-01 146.6378 153.0479 -6.4100
106 2011-10-01 138.6341 146.9046 -8.2705
107 2011-11-01 129.5350 138.5798 -9.0448
108 2011-12-01 122.2799 129.5266 -7.2467
109 2012-01-01 118.2889 123.2567 -4.9678
110 2012-02-01 117.2521 120.4839 -32318
111 2012-03-01 116.7760 120.6612 -3.8852
112 2012-04-01 115.0205 121.1718 -6.1514
113 2012-05-01 111.8486 119.6557 -7.8071
114 2012-06-01 108.3076 115.8301 -7.5226
115 2012-07-01 106.1343 110.9429 -4.8087
116 2012-08-01 105.6421 107.0700 -1.4279
117 2012-09-01 106.4989 104.6363 1.8626
118 2012-10-01 107.7120 103.6426 4.0693
119 2012-11-01 107.7770 103.4843 42926
120 2012-12-01 105.6528 102.8478 2.8050
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1. A105U18 Use Case 910 Use Case Diagram AININN 4.2

v I~ A A
1.1 #9N%¥U Check Username, Password 11 1N15A539@0UF0I580 (Username) LA

sWar 1 (Password)  we3d 1Fudtlowdunielduszun TaedoiSen (Username) uaz

AR (Password) vzApIRsInUTINTeyantiogluszuuTwzamsad ldauszula

Jd o <3| o a 0
1.2 We09u Login Wlumsdmuadnimadildauvesdldauszun fldde i

< a A o v ' A 9 v o a
N1TIADNBDU Tﬂﬂ‘]ﬂﬂuﬂf@ljﬂﬂ (Username) AT HaNIU (Password) NYPNAD mm@ﬁmﬂ"lu

A
MITNN 4.4

d‘ o a Jd v .
MI19N 4.4 AeFureilandu Login

Use Case Name :

Login

Actor :

Admin and User

Description :

o a Y q 99 ¥
mﬁummzm’;ﬁ]ﬁauammsmﬂmmmmzﬂ%szuu

Normal Course :

9q 9 o g a A o o 1A
Ej TFNINITADNDU Tﬂﬂﬂaumwaﬂuazswﬁwmw

9 = 9 9 Y
andoddsansan lsauszunld

U

Alternate Course :

winglstloudeRonuazsrianiu lugndesas i

ansonldauszonld

Pre-condition :

Post-condition :

Assumptions :

7o & o o g ¥ A
1.3 Wansu Manage User L‘]JL!fﬂiﬁ]ﬂﬂﬁﬂ‘]J‘U’f)i;lﬁﬂJi’Nﬁi%xﬂUi%‘Uﬂ Tagaunsany

V) Y vq ¥ Y v o A A
uaz!,m"leumayamm;ﬂmmllﬂ ﬂﬂﬂWﬂﬁ“lﬂﬁlclu{miN‘Vl 4.5
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M3190 4.5 A10511979N¥U Manage User

Use Case Name : Manage User
Actor : Admin

. A o Y 9q A Y
Description : ﬂﬂﬁ"llﬁ)y'ﬁﬁjsl%ﬂuixﬂﬂ Tﬂﬁlﬁnﬂii‘l WY uamm”leu

Normal Course :

o <] a 1 § o o
quaszuuimsaenduingssuuiotamsnudoya
vq ¥ A Y, A

"U’tNEﬂ“D’\ﬂuﬁz‘U‘U T@‘It’lﬁ'ﬂﬂ’iﬂ LN LLﬁ%LLﬂhl‘llﬂﬂsb"ﬂ

Aldanld

Alternate Course :

Pre-condition :

0 <3 a 1
ﬂ?ﬂTiﬁﬂﬂ@Hl%ng%‘]J‘]J

Post-condition :

Assumptions :
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1.4 Wan¥u Manage Rubber HJL!fnﬁ{l]ﬂﬂTT’lal}ﬂiql‘a!ﬁfJ'Jﬂ‘Uﬁ’lﬂ’]fJ’NW’lﬁ’] Tagaunse

A Y Y o o a ~
WY Y Llagllﬂllslli']ﬂﬂ1§ulﬂ ﬂ\iﬂ”l@ﬁﬂ']ﬂi‘l!ﬁ”li']\?ﬂ 4.6
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Use Case Name : Manage Rubber
Actor : Admin
Description : TamsdoyanednusIAe1ans Tagamnsn iy ay

wazud lusrems 1d

Normal Course :

o <] a 1 § o o
dauaszuvihmsaendudngszuuivedamsiudeya
YOITINYWNITT TAGETD Y 8D Hazud lus1ens

Poyala

Alternate Course :

Pre-condition :

o 3 a i
T]Tﬂ"lia’f)ﬂi’)ulalgl,%:.fig‘l_l‘]_l

Post-condition :

Assumptions :
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Use Case Name :

Warning_Price

Actor :

Admin and User

Description :

{ Y 4
ll%}\'jla@ulﬁﬂjﬂﬂﬁﬂ'll‘lﬂ'ﬁﬂ!51?”81\11"”311”@“1?]@
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Alternate Course :

Pre-condition :

) 3 a [l
1/nﬂ”|saaﬂ’0um§f"|qnuu

Post-condition :

Assumptions :
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Jd o IS Y { g 1 @
1.6 Wandu  Search User ilumsAuniidoyavesdidaiuninveglugiudoya g

fe3uelunisnan 4.8

319N 4.8 A1e311eTaAFY Search_ User

Use Case Name :

Search_User

Actor :

Admin and User

Description :

Y 9 9Jq 9
AUMIY0YaUDIA 1FNUTE VL

Normal Course :

A 9q 9 o <] a Y A
AUNITVUNID Gl“]f\ﬂu‘ﬂ1ﬂ13ﬁ@ﬂ@uﬁl’lq33ﬂﬂn"lﬂ

i
9
&

9 Y
UMIvoYava3 lrauszuy

Alternate Course :

Pre-condition :

0 < a 1
Vnﬂ'lﬁﬁﬂﬂﬂl‘!!fﬁl']@ﬁz‘ﬂll

Post-condition :

Assumptions :
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M3197 4.9 AreFuredangu Search Price

Use Case Name : Search_Price
Actor : Admin and User
Description : AUMYOYANIINTTIAYINNIT
9 A 9q 9 o < a Y A
Normal Course : muaizuumapﬂmmmmiaaﬂaumqizumwa
¥ 9 A o
AUWIVBUALNYINVIINTYINNII

Alternate Course : -

o <3 a i
Pre-condition : Mmsaenoungszul

Post-condition : -

Assumptions : 4

4.3.1.2 Class Diagram U32N0UAIY Class Name Attributes Hag Operations W30

Y
Methods A47)



User

-User_id
-User_card
-User_fname
-User Iname
-User_tel
-User_address
-User_type
-Com_id
-User_date_regis
-User_username
-User password

-Admin_id

Admin

-Admin_id
-Admin_fname
-Admin_Iname
-Admin_tel

-Admin username

+Login()
+Warning_Price()
+Search_Price()

+Search_User()

NN 4.3 Class Diagram

-Admin_password
+Login()
1.1 0% +Manage Rubber()
+Manage User()
-User -Admin [tWarning_Price()

+Search_Price()

+Search_User()

0..* -Admin
1..1 -Rubber
Rubber
-Rub_id

-Rub_date_input
-Rub_DNR

-Rub_SNR

-Rub_PW
-Rub_STOCK
-Rub_PMI_JA
-Rub_EXS

-Rub PRICE PREDICT
-War_id

-Rub_comment

-Admin_id

+Warning_Price()
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432 MIeRNUUUFIUTOYA
4321 uwunwANudURuTvedoya (Entity Relationship Diagram : E-R

Diagram)

WIHANA
watinslszanay

Y & o

AUNANAT

MNN 4.4 ER Diagram

4322 waunynsudoya (Data Dictionary)

Ja o

Y= v S A Y w o a s ¢
gaveladnidoyaninerdosnumsianiszuuns s zHanIuMIsais 1
a v o J {
19M151 TagiansanaInAaIaazANUFURUSY0Ina1aINA WA 4.3 182 E-R Diagram 9110
H F4

i 4.4 udrhmsudadleezunsulieglugduuvveniudeyanua 9 niludoya Tae
Y
aunsonaaslaseasialaael

v A q9 3 9 9 o

1. ududeya ADMIN  eonuvuive 14 lunisinudeyavesdguaszun a9

519a2108a 1415199 4.10



M1 410 Taseasrauidudoya ADMIN
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yotlaa

aau AvtLY Biiavoya QLN
1 | Admin_id THARgIaTEUY int PK
2 Admin_fname ¥o I%}Sg] HATTUU nvarchar(50) -
3 Admin_Iname Hana P:J:ﬂ Hasguy nvarchar(50) -
. 4 @ g Y
4 Admin_tel 1Wo3 INFANN paLassuy nvarchar(30) -
. A 9yqu
5 Admin_username | %9 @ 1FUTLU nvarchar(15) -
6 Admin_password | 3 Warun l$auszu nvarchar(15) -

4 ) < o
2. ufludoya USER sonuvuie 1§ lunisinudeyavesdldaiuszuy aa

= ~
513@13&@8@1“@151\1% 4.11

ms1ah 4.11 Taseadrauidudoya USER

o d‘ A d
8191 yolan

fesLe HINENTA
1| User id swadldau Int PK
2 User card utinslszasu char(13) -
3 User fname % ® é’i%’am nvarchar(50) -
4 User Iname wana l%aﬂ Fa nvarchar(50) -
5 User tel o3 Insim ﬁé“lﬁffﬂu nvarchar(30) -
6 User_address ﬁﬁ)gi nvarchar(30) -
7 | Tam_id snad1ua Int FK
8 | Admin_id siadiuiingems Int FK

4 <
3. udludoya USER TYPE eonuuutie lslumsifudeyalszinnved 19

% = t:l
52U AT19021089 TUAIT 19N 4.12
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a0 yolan AetLY ¥iiadoya QU
v 9q ¢
1| User_ id sHaElaan Int PK
PK
(0=fv1e, 1=§
2 | User type Uszinnd 1w Int o)
A4 9 q9
3 User username ¥orn l¥usLUL nvarchar(15) -
4 User password syarudn lduszuy nvarchar(15) -
5 | Com id 59 e 159914/05EN Int FK
6 User_date regis AUNAUATANIFN Datetime -

4 < o [
4. uiludoya TAMBOL eonuuuie 14 lumsimnudoyadiva desrwazidenlu

319N 4.13

Mm99 4.13 Taseasranidudoya TAMBOL

aa Foilad fesue ¥iaToa QLN
1 | Tam id snad1ua int PK
2 Tam_name °d]5 29118 nvarchar(50) -
3 | Amp id INADUND int FK

v A q 9 <9 0 o =
5. ufludoya AMPHUR eenuuutie I4lumsinudoyadune assivazidenlu

TN 4.14
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a1nu Foilad AesLY Fiiatoya QLN
1 | Amp id FHADUND int PK
2 Amp_name %ﬂ’eﬁuﬂ@ nvarchar(50) -
3 | Pro id IR int FK

9 A 9 3 9 @ v W =
6. Ll‘ﬁllsllﬂll”a PROVINCE @f’]ﬂll‘]_]‘]JL‘Wf‘]Gl“lfclLlﬂ'ﬁLﬂﬂm@y‘aﬂﬂﬁjﬂ ﬂﬁﬁqﬂﬁglﬂﬂﬂiu

139N 4.15

Ms19hi 4.15 Taseasrauludoya PROVINCE

[y d' a d o a Y

a1y ‘lﬁ’)'ﬂﬂﬂ A1SUY FHAVINA ‘Hiﬂﬂﬂ‘i@
1 |Proid IR int PK
2 Pro _name ¥odaria nvarchar(50) -

4 <3 a o %
7. ufludoya COMPANY sonuuiie ldlunisinudoyaTssaru/ausem d

- 4
s1eazeealun15199 4.16

M1 4.16 Taseasraiudoya COMPANY

a1nu Foilad AesLIY Fiiatoya QLN
1 | Com id 59 e 15991/05EN int PK
2 Com_name %615 JNU/ATEN nvarchar(50) -
3 Com_address ﬁﬂgi nvarchar(30) -
4 | Tam id safIUa int FK

v

9 A Y 3 9 A A Y
8. uﬂmauﬁa RUBBER i’)i’)ﬂLL”]J‘]JL‘Wi’)ch]fGl,Llﬂ”liLﬂ‘].l‘]]@ﬂ;ljﬁ‘i/l!,ﬂEJ’Jﬂ‘]Jﬁﬂ”IBUBQfJNW"IiT

4 = d'
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(Y] d' a d o a Y
ot voan fAesue yHAYRYA | HMEYA
1 |Rub id N3N int PK
2 | Rub_date Juaeuilnyunn date -
YSunaanudesnsly
3 | Rub DNR g19vedlan double -
UTumMInane19uo
4 | Rub_SNR Tan double -
5 | Rub PW simesluaaalan double -
o a 2
AADNINAUKADTY
6 | Rub STOCK ipouvedlan double -
v A Yo 1 [ dy
ABUATIAMIFETAFD
7 | Rub_PMI_JA Usznaiju double -
8 | Rub_EXS HaNaAEIUINY double -
9 | Rub PRICE PREDICT | 31M1WeNN3ailAauNT double
10 Rub_comment Horauouu nvarchar(200) -
11 | War id sHamsudufou Int FK
12 | Admin_id siadiuingIems Int FK

Y A g 3 v Y A = o
9. uﬁmaya WARNING aaﬂzmmwaiﬂumsmmagammmmaummnu

ADIUNIATIANVIINNITT F9310a2100a 11UA15197 4.18
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o d' a d o a Y
any ‘lﬂ’]wﬁﬂ AL UY ‘lmmliz)y,a ‘ﬂlﬂﬂﬁ‘iﬁ!
. o Yy A
1 War_ld TUNEANITLUIUNDU Int PK
2 War_name 1M I UROU nvarchar(200) -
433 PM399ALULUNIB (User Interface)
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