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ABSTRACT

The objective of this research is to increase the efficiency of the storage area utilization of a case study company; also it
considers the purchasing additional devices worthy. From the case-study data between January and December 2018, the number
of pallets is calculated, then it is used to predict the storing needs in the future. Four methods including Moving Average, Simple
Exponential Smoothing, Double Exponential Smoothing, and Trend Project are conducted to consider in comparison. Mean
Absolute Deviation, Mean Absolute Percent Error, and Mean Square Error are criterions of the forecasting methods selection.
In the product data clustering, to group according to the ability of overlaying is the most appropriate method. As a result, Moving
Average is suitable for the data of product that cannot be overlaid, while Simple Exponential Smoothing is used for the data of

product that can be overlaid. The forecast value of
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the number of pallets is used to evaluate storage space. Consecutively, the alternatives of installing additional shelves
will be determined. The decision tree method is used to analyze and to define the most appropriate alternative, and the
principle of economics is conducted to consider the investment worth. The results show that the most suitable alternative
is to install one normal-sized shelf with the total cost is 150,450 baht. Net present value (NPV) is 128,317.70 baht.
Internal Rate of Return (IRR) is equal to 16.26 percentages. The Breakeven point (BP) is at 558 pallets. The Payback

period is about 5 years and 6 months.
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%’aym;ﬂﬁ FEmsnennsal A1 MAD A1 MAPE A1 MSE
1 Linear Trend Model 281 16 112,031
2.1 Moving Average 246 20 221,046
2.2 Linear Trend Model 367 25 159,947
3.1 Linear Trend Model 5.66 8.87 55.60
3.2 Linear Trend Model 3.53 91.78 24.96
3.3 Double Exponential Method 69.09 16.22 9,866.86
3.4 Single Exponential Method 248 42 112,573
3.5 Single Exponential Method 22.82 83.68 1,086.30
3.6 Linear Trend Model 23.69 36.28 738.60
3.7 Linear Trend Model 0.25 15.87 0.12
3.8 Linear Trend Model 15.64 133.61 415.75
3.9 Linear Trend Model 209.90 44.20 68,423.20
3.10 Single Exponential Method 40.96 391.43 4,400.84
3.11 Linear Trend Model 9.79 8.54 144.64
3.12 Linear Trend Model 19.71 37.47 636.16
3.13 Double Exponential Method 7.79 35.46 132.44
3.14 Linear Trend Model 25.74 19.40 917.04
3.15 Linear Trend Model 78.20 24.60 10,399.5
3.16 Linear Trend Model 42.98 15.25 3,195.58
3.17 Moving Average 35.94 41.67 2,305.44
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1:"‘1 (Wuan) (Wuan) mn%mn?mﬁ'ﬂﬂanﬁmm (Wuan) ﬂﬁ\‘i‘%ﬂ?‘iuﬂ
1 746 -549 197 o
2 658 -535 123 o
3 570 -542 28 "o
4 481 -538 -57 lsine
5 393 -540 -147 lsine
6 305 -539 -234 lsine
7 217 -540 -323 lsine
8 128 -539 -411 lsine
9 41 -540 -499 lsiwe
10 -47 -539 -586 lsiwe
11 -136 -540 -676 lsiwe
12 -224 -540 -764 liine
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nsoin W SnovmnEevda sy e e IMRIEHAT  YNIAND
Unf &u A (am) avan (%) Unf &u A (Wam) iavan (%)
1 1 - 2.750 1.2 28 14 1 2,723 0.2
2 1 1 2,774 2.1 29 15 - 2,720 0.1
3 2 - 2,711 -0.2 30 15 1 2,744 1.0
4 2 1 2,735 0.7 31 16 - 2,693 -0.9
5 3 - 2,744 1.0 32 16 1 2,717 0.0
6 3 1 2,768 1.9 33 17 - 2,726 0.3
7 4 - 2,705 -0.4 34 17 1 2,750 1.2
8 4 1 2,729 0.4 35 18 - 2,672 -1.7
9 5 - 2,762 1.7 36 18 1 2,696 -0.8
10 5 1 2,786 2.5 37 19 - 2,744 1.0
11 6 - 2,696 -0.8 38 19 1 2,768 1.9
12 6 1 2,720 0.1 39 20 - 2,681 -1.3
13 7 - 2,756 1.4 40 20 1 2,705 -0.4
14 7 1 2,780 2.3 41 21 - 2,720 0.1
15 8 - 2,717 0.0 42 21 1 2,744 1.0
16 8 1 2,741 0.9 43 22 - 2,699 -0.7
17 9 - 2,744 1.0 44 22 1 2,723 0.2
18 9 1 2,768 1.9 45 23 - 2,732 0.6
19 10 - 2,711 -0.2 46 23 1 2,756 1.4
20 10 1 2,735 0.7 47 24 - 2,672 -1.7
21 11 - 2,744 1.0 48 24 1 2,696 -0.8
22 11 1 2,768 1.9 49 25 - 2,726 0.3
23 12 - 2,696 -0.8 50 25 1 2,750 1.2
24 12 1 2,720 0.1 51 26 - 2,687 -1.1
25 13 - 2,738 0.8 52 26 1 2,711 -0.2
26 13 1 2,762 1.7 53 27 - 2,696 -0.8
27 14 - 2,699 -0.7 54 27 1 2.720 0.1
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et 4 Phinamandududazimamasl (Miae: wian)
Wnamandumveaunazmamsel
1AoU 0 thunana Tiog
‘]gﬂ‘ﬁ 2.1 ‘]gﬂ‘?i 2.2 qgﬂﬁ 2.1 qgmﬁ 2.2 qmﬁ 2.1 ‘lgﬂ"?; 2.2
NIy 1,311 3,627 787 2,176 262 725
ANARUT 1,297 3.891 778 2,335 259 778
TRGHY 1,304 4,155 782 2,493 261 831
WYIgU 1,300 4,420 780 2,652 260 884
Nl 1,302 4,684 781 2,810 260 937
ﬁf}uwu 1,301 4,949 781 2,969 260 990
NINHIAY 1,302 5,213 781 3,128 260 1,043
GAVAGEY 1,301 5.478 781 3,287 260 1,096
AU 1,302 5,742 781 3,445 260 1,148
fa1ny 1,301 6,006 781 3,604 260 1,201
wqﬂ%mau 1,302 6.271 781 3,763 260 1.254
FUAY 1,302 6.535 781 3,921 260 1,307
33U 15,625 60,971 9,375 36,583 3,122 12,194
M 5 wamssziiuanudua Ingldudnmsmansgeans
MIINTIH madenti 1 masenti 2 madenti 3
NPV (U) 128.317.70 88.016.56 -433.088.18
IRR (%}E)Elﬁg) 16.26 10.04 -9.13
WAUNY (W1an) 558 775 3.004
STETIAAUNY 57 6 100U 7712 1hou 10N 10
A9 6 MIMUIBNITZEZDAAUNUVBIAAZNUADN (MUIY: VIN)
madenii 1 madent 2 madenti 3
U pszuaitu yam #aﬂﬂ pszuady  yam W) pszwmiw yam yanl
aagns  vogiugns | ot¥  gagns  Jogiugns ot M gagns  deqiugns ot
. STERTR gnsazaw . STERTY gnbazaw . SR gnazaw
0 -150,450 -209,090 -810,890
1 27360 26564 26564 29160 28311 28311  37.080 36,001 36,001
2 28482 26847 53411 30356 28613 56925 38,600 36385 72,386
329650 2732 80543 31.600 28917 85842 40183 36,771 109,157
4 30865 27424 107.967  32.896 29228 115070  41.830 37166 146,323
5 32131 27716 135683 34244 29539 144,609 43545 37562  183.886
6 33448 28013  163.695 35648  29.856 174465 45331 37965  221.850
7 34819 28312 192,007 37110 30,174 204,639 47,189 38370 260,220
8 36247 28,613 220,620 38,632 30,496 235135 49,124 38,779 298,998
9 37,733 28919 249,539 40215 30,821 265956 51,138 39,192 338,191
10 39,280 29,228 278,767 41,864 31,151 297,107 53,235 39,612 377,803




