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Abstract

The objectives of this research were 1. To study and analyze the problems of the loss of expired spare
parts from inventory parts with a limited useful life 2. To increase the efficiency in purchasing maintenance
spare parts with a limited useful life, and 3. To find the most appropriate model for forecasts used for an
analysis of inventory needs with uncertain demand. There is qualitative research where the population is
maintenance parts with a limited useful life. Therefore, the comparative study was employed to improve the
efficiency of forecasts of maintenance spare parts inventory with a limited useful life using 4 time series
forecasting techniques comprising the Moving Average Method, Simple Exponential Smoothing Method, and
Holt-Winter Method by studying and collecting with the Purposive Sampling method by the data regarding
spare parts purchased and expiring in 2020 and then selecting 7 items including maintenance parts with codes
EC3524A-B, V04-018, PR1440B1-2, PS870B1-2, PR1784B1-2, PR1826B1-2 and POLY-KIT. And analyzed the
researchers by collecting data from in-depth interviews with experts in the organization, collecting the history
issue data from the organization program, and using the Minitab 21 Statistical Software to do the forecasting
and calculate both error methods. After that, 30 values of actual disbursement data from 1 January 2021 to
June 2023 were brought to make forecasts with the 4 techniques by comparing the accuracy of forecasts with
MAD and MAPE methods.

The results revealed that requirements for maintenance parts are diverse and change with the
maintenance needs of each aircraft. According to the nature of damage caused by operations in addition, there
is a shortage of products from OEMs in some periods, causing product lead- times to vary. Therefore, past
procurement operations are difficult to predict or plan for. causing a shortage of inventory. This concern has
led to attempts to stockpile products in larger quantities than necessary until the inventory expires. To increase
efficiency in procurement, Therefore, all 4-time series forecasting techniques are used to study and compare
the forecasts. This is because each technique is suitable for different time series data. To find the right and
effective one. The forecast using a 6-period Moving Average Method provided the best forecast result with the
error value from the MAPE method of maintenance parts code PR1440B1-2 with the lowest at 22.869, and the
error value from the MAD method of maintenance parts code POLY-KIT which was closest to 0 at 1. Hence, the
forecast using the Moving Average method is suitable for the application of forecasts of maintenance parts with
a limited useful life and other items.
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2.4 Triple Exponential %38 Winters’

2.5 mﬂmmﬂﬁauauysaﬂmga (Mean Absolute Deviation, MAD)
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(o) ") ®
Simple Moving Average 4 and 6 period
Simple Exponential Smoothing (SES) 0.2
Double Exponential Smoothing (Holt’s) 0.2 0.4
Triple Exponential Smoothing (Winters') 0.2 0.4 0.2
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nansITenTngUszasAnnsITeded 2

nan1sAnsINTRNUsEAnE nmlunsindoorivadeutissssaniifongnsldauiisida 1dn1smeansal
auNsuIAT (Time Series Method) Wantglumsusuugeusednsam newieuainisneinsalivusunanisiindie
39wednguiege lnedidulddndonnisuanananisneinsalesludl 518015910 7 518013 LaRan1sweNsaife a3

72

M3 2 LAAIHANITWEINTAIBYNTULIAINS 4 walla guiudTuiunsiindieass

a1 Ynauiingds | SMA@) | SMA(6) SES Holt's | Winters'
u.A. 64 70 * * 513333 | 54.0366 90.314
.. 66 76 * * 550667 | 582509 | 64.1565
fla. 64 106 * * 502533 | 64.2423 | 64.1707
121.8.64 13 * * 68.6027 | 783761 | 43.7892
WA, 64 22 66.25 * 57.4821 | 65.853 31.7492
8. 64 21 54,25 * 50.3857 | 54.1263 | 13.9006
n.a. 64 50 40.5 513333 | 445086 | 41.8948 18.435
an. 64 61 26.5 a8 456069 | 385581 | -15.7682
n.6. 64 40 38,5 455 486855 | 39.884 5.5243
n.a. 64 33 43 345 469484 | 36.754 11.2091
W.o. 66 49 46 378333 | 44.1587 | 325497 | 357643
5.0. 66 62 45.75 423333 | 45127 | 337023 | 168294
A, 65 46 a6 49.1667 | 485016 | 39.4882 | 34.2094
A, 65 66 475 48.5 48.0013 | 414379 | 40.6867
fla. 65 66 55.75 493333 | 51601 | 489625 | 722183
1.8, 65 23 59.5 533333 | 54.0808 | 557853 | 60.0267
W.A. 65 72 49.75 516667 | 47.8646 | 50.4207 | 549752
f.8. 65 51 56.25 55.5 526917 | 57.6553 | 64.4304
n.A. 65 59 52.5 536667 | 523534 | 587106 | 79.5162
.. 65 a8 51.25 558333 | 536827 | 61.178 55.9398
n.8. 65 56 575 528333 | 525462 | 59.8977 63.365
A.f. 65 53 535 515 532369 | 60.1616 | 59.1293
W.o. 65 45 54 56.5 531895 | 59.1998 | 71.1855
5.0. 65 a4 50.5 52 515516 | 556944 | 44.6779
1.0, 66 49 495 50.8333 | 500413 | 51.7545 | 50.4188
AN, 66 46 47.75 49.1667 | 49.833 | 493822 | 44.8172
fla. 66 43 46 488333 | 49.0664 | 46.6138 | 52.9589
1.8, 66 a2 45,5 46,6667 | 47.8531 43,51 32,908
W.A. 66 72 a5 448333 | 466825 | 40.7062 | 40.3961
8. 66 28 50.75 493333 | 51746 | 469666 | 44.3688
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e Mean Absolute Percentage Error, MAPE

o SMA(4) SMA(6) SES Holt's Winters'
EC3524A-B 52.2712 57.5071 70.8856 83.7196 89.7923
V04-018 42.4036 27.006 48.5637 60.193 43.8992
PR1440B1-2 36.05 22.869 47.071 53.085 47.209
PS870B1-2 89.567 95.367 93.497 85.237 81.053
PR1784B1-2 85.4941 75.5297 64.3065 87.5433 88.2948
PR1826B1-2 85.8523 78.2152 68.4925 89.0069 108.79
POLY-KIT 54.6875 52.1296 50.4243 713771 70.7763

nmssaviiuldinesinagdentisesia PR1440B1-2 lonadnsuesnswennsaififfian an3Sanadeindoud

(Simple Moving Average) 6 periods A38AIALLAAIALATBUIINTTATDBATANAAIALAT BUA Y TDILRAY (Mean
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aclva Mean Absolute Deviation, MAD
SMA(4) SMA(6) SES Holt's Winters'
EC3524A-B 2.6635 2.9583 2.9335 3.2637 3.1928
V04-018 4.4712 4.3958 4.7507 4.9027 4.598
PR1440B1-2 12.644 10.167 15.316 17.202 19.862
PS870B1-2 8.76 9.319 8.712 9.324 9.116
PR1784B1-2 3.3365 3.2361 3.033 3.2343 3.1904
PR1826B1-2 2.9231 2.9931 2.589 2.8472 2914
POLY-KIT 1.0192 1 1.0494 1.1804 1.0179

avlvagenungesia POLY-KIT lanadwsvesnisnensaliifiian melds anisaadeiniown (Simple Moving

q

o L4

Average) 6 period MyAIANULAAIAARDUITARAYAMNAAIAAGBUALUTAl (Mean Absolute Deviation, MAD) %L1

Y

1na 0 unfian fie 1
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