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ABSTRACT

In recent years, the concentrated flavoured syrup market has been showing a good
growth in Thailand. The main objective of this study is to set a production plan that will
effectively utilize the organization’ resource to satisfy expected demand. In general, aggregate
planning is set by the company ’s policies in order to match the supply and demand with a
minimum cost. Two techniques i.e., time-series forecasting techniques and linear programming
model were employed for developing a production plan. Aggregate planning began with a
forecast of expected demand via Box and Jenkins for 12 months. Data of demand sales of eleven
types of concentrated flavoured syrup were collected between January 2000 and September 2007
from Chinnasub Co.,Ltd. company. The sale forecasting results from Box and Jenkins were
divided into two groups, high period (from February to May) and regular period (from June to
January). After that, linear programming was developed to determine to most effective use of the
company resources or constraints. In this study, the resources include (1) customer demand (2)
machinery (3) raw materials (4) production capacity. Sensitivity analysis was also employed to
examine the effects of changes in two areas: (1) objective function (2) the right-hand side
quantities in each constraints.

The results reveal that the Sala flavoured is the most popular flavoured, followed by
Cream Soda. In contrast, Nectarine is the least popular flavoured. The analytical sensitivity
method shows that the changes of variables in objective function do not effect the optimal
solution. However, the changes of quantity in customer demand, machinery, raw materials or

production capacity do effect the optimal solution, especially the constraints of customer demand.
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1 4 MWL (Forecasting)
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Final Estimates of Parameters

Type Coef SECoef T P

SAR 12 -0.2805 0.1354 -2.07 0.042
SMA 12 0.7985 0.1289  6.19  0.000
Constant 838.78 76.25 11.00  0.000

Differencing: O regular, 1 seasonal of order 12
Number of observations: Original series 93, after differencing 81
Residuals:  SS = 739276992 (back forecasts excluded)
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Lag Corr T LBQ Lag Cowr T LBO Lag Comr T LBQO Lag Con T LBQ Lag Corr T tBaQ

1 004 8.14 3891 13 0.52 2.20 220.78 25 045 1.50402.71 37 0.37 1.1355260 49 0.25 0.73 854.80
2 010 0.71 30487 14 0.07 0.30230.35 206 0.08 0,27 403.58 38 0.00 0.18 553.47 50 0.02 0.08 854.70
3-022 .15 49957 15 -0.22 -0.00 23571 27 -0.17 -0.57 407 42 30 -0.13 -0.40 550.38
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8-030 175 9631 20 -0.28 -1.00 286.08 32 -0.23 -0.70 447 57 44 -0.18 -0.55 568.18
@ -0.23 -1.31 102,00 21 -0.20 -0.78 202.06 33 -0.19 -0.62 452.97 46 -0.15 -0.43 502.05
10 006 0.51 10200 22 005 0.16 203.27 34 004 0.13453.22 46 0.03 0.00 582.25
11 0.54 3.00 13484 23 045 1.71310.02 35 041 13347005 47 0.30 0.0000.70
48

12 0.77 3.B8 10008 24 0687 2.40370.17 30 058 18453148 040 1.180841.82




51

Autocorrelation Function for v,
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Partial Autocorelation Function for Z,
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Autocarrelation Function for v,
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Partial Autocarrelation Function for Z,
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Final Estimates of Parameters
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Autocarrelation Function for v,
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Partial Autocarrelation Function for Z,
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Autocarrelation Function for v,
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Autocorrelation Function for v,
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Partial Autocarrelation Function for Z,
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Final Estimates of Parameters
Type Coef SE Coef T P
SMA 12 0.8008 0.1120 7.15  0.000
Constant 12.365 1.924 643  0.000
Differencing: 0 regular, 1 seasonal of order 12
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MS= 3232 df=79
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Autocarrelation Function for Y,
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Autocorrelation Function for Z
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Yt

Time Series Plot of Yt
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Autocarrelation Function for v,
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Partial Autocorrelation Function for Z,
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Autocarrelation Function for v,
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Partial Autocarrelation Function for Z,
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Final Estimates of Parameters

Type Coef SECoef T P

SMA 12 0.8141 0.1136 7.17 0.000

Constant 50.60 12.07 4.19 0.000

Differencing: 0 regular, 1 seasonal of order 12

Number of observations: Original series 93, after differencing 81
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Autocarrelation Function for v,
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Partial Autocarrelation Function for Z,
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Final Estimates of Parameters

Type Coef SE Coef T P
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Constant  35.530 7.617 4.66 0.000

Differencing: O regular, 1 seasonal of order 12
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Residuals: SS= 4306411 (backforecasts excluded)

MS= 54512 df=79
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qany 994 803 997 960 883 796 1,110
NQAIMIEY | 894 876 916 969 1,002 708 1,641
TRRLET 839 719 980 675 638 448 1,403
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Aeu 2543 2544 2545 2546 2547 2548 2549 2550
UNIINU 1,252 1,325 1,275 1,305 1,345 1,185 1,380 1,312
AUAWUE 1,935 1,993 2,087 1,962 1,861 3,018 2,225 2,193
Hinay 3,124 3,261 3,237 3,686 4,658 3,577 5,135 4,327
FGIRLY 3,073 3,204 3,248 3,931 4,389 2,955 3,653 3,320
NQEAINY 1,565 1,809 1,611 2,886 1,741 2,386 2,557 2,147
FGITRLLT 1,085 1,030 1,108 1,495 1,017 1,489 1,536 1,671
NINgINY 1,067 1,094 1,026 1,051 1,273 1,281 1,301 1,233
GEYALEY 964 957 887 1,130 945 900 1,411 1,173
ey 793 856 792 1,140 1,134 992 1,524 1,407
AaInY 1,193 1,205 1,197 1,441 1,324 1,193 1,332
nQAIMIEY | 1,072 1,313 1,099 1,453 1,504 1,063 1,969
BUNAY 1,007 1,079 1,176 1,013 957 672 1,684
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6. apAMENINUANTUNAUN W

oY 2543 2544 2545 2546 2547 2548 2549 2550
UNIAN 417 442 425 435 448 395 460 437
t;mmﬁ’uﬁ 645 664 696 654 620 1,006 742 731
Mnny 1,041 1,087 1,079 1,229 1,553 1,192 1,712 1,442
HIEU 1,024 1,068 1,083 1,310 1,463 985 1,218 1,107
HqeEnIAY 522 603 537 962 580 795 852 716
ﬁqmﬂu 362 343 369 498 339 496 512 557
nINGAN 356 365 342 350 424 427 434 411
darnu 321 319 296 377 315 300 470 391
Huenau 264 285 264 380 378 331 508 469
Aa1ny 398 402 399 480 441 398 444
wqﬂﬁmﬂu 357 438 366 484 501 354 656
fUNAN 336 360 392 338 319 224 561
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7. gOAMIYINHNWANIUNAUTIIY

How 2543 2544 2545 2546 2547 2548 2549 2550
uN3IAY 209 221 212 217 224 197 230 219
pUAMNUE 322 332 348 327 310 503 371 366
Hnnw 521 543 540 614 776 596 856 721
WHBY 512 534 541 655 731 492 609 553
NeHAINY 261 302 269 481 290 398 426 358
Nguey 181 172 185 249 169 248 256 279
nINYIAN 178 182 171 175 212 213 217 205
darinu 161 159 148 188 157 150 235 195
NueNeu 132 143 132 190 189 165 254 235
Aa1n 199 201 199 240 221 199 222
neAIMeY 179 219 183 242 251 177 328
S TPRGEY 168 180 196 169 160 112 281
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Hou 2543 2544 2545 2546 2547 2548 2549 2550
UNIIAY 835 883 850 870 896 790 920 875
UMWY 1,290 1,329 1,391 1,308 1,240 2,012 1,483 1,462
Hnay 2,083 2,174 2,158 2,457 3,106 2,385 3,423 2,885
WIY1BY 2,049 2,136 2,165 2,620 2,926 1,970 2,436 2,213
NYHNIAY 1,044 1,206 1,074 1,924 1,161 1,590 1,705 1,431
Hgueu 724 686 739 996 678 992 1,024 1,114
NINYINY 711 730 684 700 849 854 867 822
daraw 643 638 591 753 630 600 940 782
Puenau 529 570 528 760 756 661 1,016 938
QaIAw 795 803 798 960 883 796 838
ngAImeM | 715 876 732 969 1,002 708 1,312
£UNAN 671 719 784 675 638 448 1,122
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9. HOAVEHIHNHMNUHUNAUNAI

Aeu 2543 2544 2545 2546 2547 2548 2549 2550
NI 313 331 319 326 336 395 460 328
oUATRUS 484 498 522 490 465 1,006 742 548
innau 781 815 809 921 1,165 1,192 1,712 1,082
MY 768 801 812 983 1,097 985 1,218 830
HYHNIAY 391 452 403 722 435 795 852 537
figuieu 271 257 277 374 254 496 512 418
NINGIAY 267 274 257 263 318 427 434 308
aamnu 241 239 222 282 236 300 470 293
AUENBU 198 214 198 285 284 331 508 352
qannu - 298 301 299 360 331 398 444
nwgAdmeu | 268 328 275 363 376 354 656
fuAN 252 270 294 253 239 224 561
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1ADY 2543 2544 2545 2546 2547 2548 2549 2550
uN3INY 1,566 1,435 1,593 1,522 1,345 1,382 1,495 1,422
pumWuE | 2,418 2,159 2,609 2,289 1,861 3,521 2,410 2,376
Huau 3,906 3,532 4,046 4,300 4,658 4,174 5,563 4,688
Y 3,842 3,471 4,060 4,586 4,389 3,447 3,958 3,596
ngMAIAN | 1,957 1,960 2,014 3,367 1,741 2,783 2,770 2,326
Nginen 1,357 1,115 1,385 1,744 1,017 1,737 1,664 1,811
n3NYIAN 1,334 1,186 1,283 1,226 1,273 1,494 1,409 1,335
asmnu 1,206 1,037 1,109 1,318 945 1,050 1,528 1,270
Puenew 992 927 991 1,330 1,134 1,157 1,651 1,525
ganu 1,491 1,306 1,496 1,681 1,324 1,392 1,443
ngadmew | 1,340 1,423 1,373 1,695 1,504 1,240 2,133
sunau 1,259 1,169 1,470 1,182 957 784 1,824
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=

1Aow 2543 2544 2545 2546 2547 2548 2549 2550
HN3IAU 939 994 956 979 896 790 920 984
puaWug | 1451 1,495 1,565 1,471 1240 | 2,012 1,483 1,645
Hnau 2,343 2,446 2,428 2,764 3,106 2,385 3,423 3,245
EEY 2,305 2,403 2,436 2,948 2,926 1,970 2,436 2,490
nouMAN | 1,174 1,357 1,208 2,165 1,161 1,590 1,705 1,610
UITA L)Y 814 772 831 1,121 678 992 1,024 1,253
N3NYINY 800 821 770 788 849 854 867 925
aamnau 723 718 665 847 630 600 940 880
Pueneu 595 642 594 855 756 661 1,016 1,056
qany 895 904 898 1,080 883 796 888
ngAImeu | 804 985 824 1,090 1,002 708 1,312
fuAN 755 809 882 760 638 448 1,122
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