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Abstract

This research studied the production of a CNC machine manufactory that faced problems in the
competitive market. In order to improve quality control and response to fluctuations in costomer’s demand, the
company needed to develop an additional machine’s function. The fluctuations in customer’s demand caused
inventory problems in raw material management, quantities, and lead-time for purchasing. The purpose of this
research was to introduce a forecasting technique used to improve the efficiency in the purchase of raw
materials. The ABC Analysis was used to prioritize raw materials. Next, 13 items of the raw materials in Group A
and Group B were forcasted and the economic order quantities (EOQ) were calculated. The result of this

technique illustrated that the forecast was closed to the actual demand consumption.
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Figure 1 Pareto Curve of history usage in 2554.
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Table 1 The results of the technical ABC Analysis.

Inventory Value of inventory
Group
ltem  Qty (%) Baht (%)
A q 836 14.26 61,347,213.86 80.75
B 9 1641 27.99 11,238,865.98 14.79
C 27 3386 57.75 3,385,059.64 4.46
Total a0 5863 100 75,971,139.48 100

drusaasiussianvesiananaaniuinaila ABC
Analysis Tngutseaniu 3 ngu fs Table 1 Jandsandn
NANANUAIAVRINANAIASILAITIINITIATIEILUEIY
Y IneINsalarnIsUIIMINanaasluduveIngy A uas
B fiyarsuriugeis 95%

Ya o

dmivunanuidell §Idulaidenianuyin Samplesd,
Sample08, Sample36 uaz Sample38 NWAAIFIDENN
dmsunisnensaiuan1sAwInluAINYeINITUIIN AR

AIAAY

32 msAadenduuuuaznITngInsalnisldiannenad
luprns

fAfeldvhnaiutoyaneioudoundaianun 36 ey

(1.A. 52 14 5.0. 54) lngimuanuanvuzveteyauas

AIUU (93857, 2557) 749 Table 2

3.2.1 Auadendauiiagedte
Tudiuvesadeiedldlunisinsesiduuuvenis
weonsafluenided 33elHlusunsudniagunsadnnaslu
MsIAs1En lanansiandlu Figure 2 31nN15USEHIANE
19 lUTUATUNUIIAIAIULIAT TN T duT BT ue1Y
Sample38 fia 3 uway MSE Aw 23.5152 uazidleviinis

Useranaldunududn 3 519015 lenansuandly Table 3

Moving Average Plot for QTY

Variable
—8— Actud
—— Fits

Moving Average
Length 3

Accuracy Measures
MAPE 56,6060
MAD 388
MSD 23.5152

4 8 12 16 20 24 28 32 36
Index

Figure 2 Moving Average Plot of Sample38.

3.22 fuvvanaguuudnlvivudyansaig
feg1en1sUTEINanalUTuNTUURIRILULU  (Figure 3)
warilevin1susEaNanatuaIududn 3 519015 bena

fakandly Table 4

Smoothing Plot for Sample38
Single Exponential Method

Varisble
—— Actual
—m- Fis

Smeothing Constant
Algha  0.439M

Acauracy Masures
MAPE  57.8443
MAD 18654
MSD 243250

4 8 12 16 20 24 B B 3
Index

Figure 3 Single Exponential plot.

3.2.3 AMUVYINT-4UNUS
nndeyanislinuilevinsnssaeunuindeyalinad

Sefesihnsmuaimilinds aunsilddaaned Seinis
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Time Series Plot of Sample38
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Figure 4 Time series Plot before stationary.
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Table 2 Consumption between 2552 to 2554.

Sample34 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2552 1 5 7 0 7 0 2 3 a4 2 7 2
2553 8 3 5 5 12 14 7 16 14 7 4 18
2554 11 11 21 4 30 23 22 15 24 5 0 7

Sample08 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2552 0 0 0 0 0 0 0 0 0 0 0 0
2553 0 0 1 1 1 1 2 2 2 2 0 1
2554 3 3 1 a 2 a4 3 3 a4 2 1 0

Sample36 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2552 19 12 1 2 6 9 3 9 8 20 10 19
2553 a 22 30 20 20 46 27 a8 32 50 a4 27
2554 33 33 80 31 97 66 59 46 73 26 19 6

Sample38 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2552 0 0 4 5 2 1 4 10 3 10 19 8
2553 13 10 8 7 8 9 12 12 6 14 15 13
2554 21 6 16 14 13 18 4 12 5 0 0 0

Time Series Plot of DiffSample38
Table 3 Result of Moving Average. 10
[tem Length MSE 5
Sample34 3 46.4512 § .
Sample08 9 1.4765 §
Sample36 3 348.815 s’
Sample38 3 23.5152 10
154
R P 22T
Table 4 Result of Single Exponential plot. Figure 5 Time series Plot after stationary.
ltem MSE
Sample34 44.4704 . g . . L.
NAIMAUUNINTITNTIFDUAT ACF ey PACF tWanins
Sample08 0.8918
UszanaaInimes ARIMA(p,d,q)
Sample36 323.549
Sample38 24.325

Autocorrelation Function for DiffSample38

(with 5% significance limits for the autocorrelations)

08
Y D U S — —
044 "

02 | |
0041 I [ I I

ST |

TN S

064 000 T T T e
-0.8
-1.0

Autocorrelation

Figure 6 ACF of stationary.
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Partial Autocorrelation Function for DiffSample38
(with 5% signifi@nce limits for the partial autocorrelations)

1.0
0.8
064
0.4

0.2
gull.l 1 .. P

Partial Autocorrelation

Winters' Method Plot for QTY
Multiplicative Method

Variable
—8— Actual
—— Fits

Smoothing Constants
Alpha (level) 03
Gamma (rend) 0.1
Delta (seasonal) 02

Accuracy Measures

. 1T 1 I LI I | LI | :I\PF 48024
p ! wo smm
,G_4‘ 777777777777777777777777777 -

-0.64

_G_B_

,1_0‘

1 5 10 15 20 5 E) 4 8 12 16 20 24 28 32 36
Lag Index
Figure 7 PACF of stationary. Figure 9 Winter’s Method Plot.

970 Figure 6-7 WUd1 ACF wag PACF dlfngafilag 1 Table 6 Result of Winter’s.
nduilanwagilundsuiassquigly Aaduduuuiil Item apBy MSE
AUMLNTALAD ARIMA(L, 1, 0) ¥&99INTUYIA1SUSEUNN Sample34 (0.15)0.1)X0.1) 14.7444

A e o N . " . Sample0s N t -
M5T9a5VaIFILUU ARIMA Teuseanammisimasves ampre oresd
y ) o o Sample36 (0.2)(0.1)0.2) 309.047
FUU 971NN15UsELIaRa Figure 8 laiA1 MSE waefuy
Sample38 (0.3)(0.1)(0.2) 237168

ARIMA(L, 1, 0) WnAU 25.702 MIUa19U a8 UNUSLADUN
Wi 90 3 9aviNISUSEUIANARANUTURDUN A WERS

faga Falenadaandlu Table 5

Session

Final Estimates of Parameters

Type Coef SE Coef T P
AR 1 -0.5633 0.1417 =-3.98 J0.000

Differencing: 1 regular difference
Number of observations: Original series 36, after differencing 35
Residuals: 55 = B873.874 (backforecasts excluded)

MS = 25.702 DF = 34

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 38 48
khi-Square 9.2 24,7 * *
RE 11 2 * *

P-Value 0.604 0.367 * * |

Figure 8 Parameters of ARIMA(1, 1, 0).

Table 5 Result of Box-Jenkins.

ltemn ARIMA(p,d,0) MSE
Sample34 ARIMA(0,1,1) 46.56
Sample08 ARIMA(0,1,1) 0.9443
Sample36 ARIMA(2,0,0) 296.1
Sample38 ARIMA(1,1,0) 25.702

3.24 fawvudsulnSyuuuy Winters

FrethauaninaannIsUsEIIanMIsEadn (Figure 9) 1iie
¥nsUsvananatunuausn 3 s19ms lenasuansly
Table 6

3.2.5 msArsanam@asndgauuunIswensal
NIATIVABUANINNADIVRIFILULYIIAEN1 T AL TR
YpIALAEALUGDLALA ALAYALUEDADINAIINLUTUTIY
aafl, Anpuaandelifinuduiudiy wazArvaunded
NITLANLAIIUNA AILEAIAI0EIINITATIVABUIIN
Sample38 ¢4 Figure 10-13 lagdawinnisnsasaeulunng
Fuuu uavewhnsasaeaeuludunouisafuiiuguny
fivdesn 3 wila wanswadwdsa Table 6 470 Figure 10
wudnisnszeeasfiseusn 0 SeweusuitAnAvaude
innsnenseifinnuuUsusiunsl a1 Figure 11-12
WUIN ACF wag PACF 989ALAYALaRaINN1Tnensel bl
flag  Taiuveuln wansinAAeArdoLsagAilall
ANANRUSAY 910 Figure 13 Wud1 A1 P-Valve 110031

0.05 KAAIINALAYAILUFDINITWANLIIUNG
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Time Series Plot of RESI1

104

RESI1

-104

-154

4 8 12 16 20 24 28 32 36
Index

Figure 10 Time Series Plot of residual2.

Autocorrelation Function for RESI2
(with 5% signifi@nce limits for the autocorrelations)

1.04
0.84
0.64
04 ——— -

4 T I O
|

-0.2 |
D44 0T
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Autocorrelation
o
=

Figure 11 ACF for residual.

Partial Autocorrelation Function for RESI2
(with 5% signifiance limits for the partial autbcorrelations)
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0.21 |
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- T
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Table 7 The results of validity of model.

Model

Residual Analysis

Analysis of

Variance

No

Correlation

Normal

Distribution

Sample34

Moving Average
Single Exponential
ARIMA(0,1,1)
Winter’s Method

N X X X

N X X X

AR N NN

Sample08
Moving Average
Single Exponential

ARIMA(0,1,1)

RN

SENIEN

xS

x

Sample36
Moving Average
Single Exponential
ARIMA(2,0,0)
Winter’s Method

x NS

RN NN

SN NN

Sample38
Moving Average
Single Exponential
ARIMA(0,1,1)
Winter’s Method

X N\ N\ X

x N N\ %

SN

Figure 12 PACF of residual2.

Probability Plot of RESI2
Normal
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001311
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Table 8 The results of validity of model.
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Figure 13 KS-test probability plot of residual.
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[tem Model MSE Result
Sample34  Winter’s Method 14.7444 v
Sample08 Moving Average 1.4765 v

Moving Average 348.815
Sample36 Single Exponential 323.549

ARIMA(2,0,0) 296.1 v

Single Exponential 24.325 v
Sample38

ARIMA(0,1,1) 23.681
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wandly Table 9

Table 9 The results of forecasting in 2555.

Month-Year ~ Sample34  Sample08  Smple36  Sample38
Jan-55 10.6677 2.5556 13.4438 1.45215
Feb-55 10.4236 2.3333 7.2506 1.2728
Mar-55 17.3144 22222 13.3093 1.16132
Apr-55 4.5396 2.2222 17.7681 1.09024
May-55 24.9424 21111 13.9192 1.48634
Jun-55 17.4871 1.8889 10.9695 1.27917
Jul-55 14.8312 1.6667 11.8376 1.17886
Aug-55 17.1014 1.7778 10.9084 1.11348
Sep-55 20.7431 1.8889 10.3273 1.46884
Oct-55 7.2288 21111 11.0240 1.27683
Nov-55 6.3596 2.3333 10.8528 1.59181
Dec-55 13.0191 2.4444 8.4421 1.33182

Grand Total 10.6677 25.5556 140.0527 15.7037

3.3 msusmianAInG

3.3.1 mssadaiiszvda (Economic Order Quantity,
EOQ)

NHIINAINTNEINT 9L LARIUADINITAUA yr

Fauandly Table 9w ntwmsAwMmLEINST 7

1Y

wagldinadndas  Table 10 annwansAtwIn agulanadl

uuMsdwenUsendaveianuila Sample3d, Sample0s,

Sample36 waz Sample38 A9 8, 9, 30 Waz 56 T MUAINU

Table 10 The results of EOQ.

Usage  Purchasing cost Storage cost EOQ

e Year Baht/time/Year ~ Baht/unit/Year  piece
Sample34 11 194.4 85.08 7.1
Sample08 26 194.4 127.63 8.9
Sample36 141 194.4 63.81 29.3
Sample38 16 194.4 1.99 55.9

3.3.2 msimuagadedalui (Reorder Point, ROP)
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Table 11 The results of ROP.

Usage Lead time ROP
ltem
Year Day Piece
Sample34 11 60 1.8
Sample08 26 60 4.3
Sample36 141 60 232
Sample38 16 60 2.6

a1
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Figure 14 Graph show forecasting and actual usage.
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