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Abstract

Background and Objectives: Modern retail business operates in a highly competitive en-
vironment. Therefore, if a business is not prepared to manage its inventory, it may result in
either insufficient products to meet customer demands or an excess of available products.
This research aimed to classify types of inventory and propose inventory control policy

guidelines using the MUSIC-3D technique.
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Methodology: Data from a case study dealing with consumer goods were collected over
a 12-month period (from January to December 2022), covering 154 items. The data consisted
of product codes, product details, quantity of items ordered, price per unit and lead time.
Main Results: ASZ product group, which consisted of six items, involves high-value products,
which are difficult to obtain or have lead time of longer than 15 days, and exhibits the
most uncertain demands. The proposed policy emphasizes the importance of forecasting
to ensure that the stock quantity or order volume aligns with customer demands. For BSZ,
BDZ and BEZ product groups, which included 14, 8, and 2 items, respectively, these are
medium-value products with varying lead time, some exceeding 15 days and others not
longer than 7 days. The proposed policy suggests periodic order planning in combination
with appropriate forecasting techniques for each product as well as continuous demand
analysis and careful review of supplier terms. The Min-Max ordering technique is recom-
mended to prevent opportunity costs. Lastly, for the CSY, CSZ, CDY, CDZ, CEX, CEY and
CEZ product groups, which included 1, 3, 3, 23, 51, 9, and 34 items, respectively, these are
low-value products with varying lead time and inconsistent customer demands. The policy
recommendations include ordering fixed quantities and maintaining low inventory levels,
advance order planning and using Visual Check and Two Bin systems for inventory manage-
ment.These measures should be tailored to specific items.

Conclusions: The MUSIC-3D technique can categorize products and establish suitable inventory
control policies for consumer goods in modern retail businesses into 11 groups, with 11
corresponding approaches. This technique can help reduce holding costs, opportunity costs
in sales and aids in efficiently managing stock throughout the supply chain. Additionally, it
enhances inventory management standards and aligns order planning with both continuous
and discontinuous demands.

Practical Application: The MUSIC-3D technique is a method that allows for the analysis
of product categorization in three dimensions using a single technique, enabling interested
parties to quickly analyze and manage inventory more efficiently. Moreover, this technique
can be combined with various product categorization techniques, such as ABC-VEN-FSN or

ABC-FSN-XYZ techniques, to further reduce inventory costs, including holding costs, ordering
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costs and opportunity costs from sales. It can be applied across retail, wholesale, logistics
and manufacturing industries due to its versatility in analyzing different types of products

with both certain and uncertain demands.

Keywords: Multi-inventory Classification, Inventory Control Policy, Modern Retail Business,

MUSIC-3D Technique, ABC-XYZ-FSN Classification Techniques

Introduction
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Table 1 Selective inventory control classification [3]

Classification technique Basis for the classification Purpose of the classification
ABC analysis Sales volume. cost To control the various types of
(Always better control) inventories in any business.

HML analysis The price of each item To control the purchase

(high, medium, low)

VED analysis " . To determine the level of inventory of
- ) ) Critical level of each item

(vital, essential, desirable) spare parts

XYZ analysis Stock value To review the level of inventories at

scheduled interval

FSN analysis

i To control obsolescence
(fast, slow, NONmoving Turn over,frequency of issue
SDE analysis Lead time To decide procurement strategies and
(scarce, difficult, easy) lead time analysis
GOLF ana‘lysis ) Technical payment based on supplier To decide procurement strategies
(govt, ordinary, local, foreign) location
SOS analysis Seasonal items To decide carrying & procuring strategies
(seasonal, offseasonal) for seasonal items

N13AUANEUAIAIATILUUTANENIIEAIEmATIA MUSIC-3D

MUSIC-3D Wumadiansmuguaudiaseds 3 17 Aanansnthludszondltldfuaud San
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AudnasedanUszgndld fadl (1) §37 1 M3du (Consumption value: High or Low) l¥andandn

]
al

nTATIER ABC Tunsdnuszinnduiuanstayadinisusinags (mung HCV-80/20) uazen
nsuUstaas (LCV-20/80) fR7t 2 nseiluaumuninud ey (Critical or Non-Critical) Téldnns
Airse¥ived VED iiesuunsien1saudieneg auninuddwarliddey uazdfifi 3 nanth (Lead
time: Long or Short) 1unsléimafia SDE uninsevinguaudn (8] vaizfianiseves Nimah uag
Farida [9] lminmatiansnaiunyssenaldsiuiunannisiasegiausasndamemailn ABC, SDE
wag FSN IagfiansanamngamIaInnITeIg, Baniidadun wasdnsinismyuieudum UBNANTE
WU 9398909 Mor wazamy [13] dauamaia MUSIC-3D Tagnsuaunauiuszninamaia
ABC, XYZ uag FSN laglvimnudnAgyluidsng 4 loun yarinsuslae, AuLUsUTIUAEai U
FoansAud uardnrmaedoulmvesiud dwsumsdnwaaldidelsimada MUSIC-3D
AananuUszgndlilagofenisHauNausEning 3 ada f9il (1) mafia ABC (2) WAl SDE
waz (3) mAla XYZ
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Table 2 Criteria for classifying each product group using ABC techniques and Inventory

control policy [13, 15]

Inventory classification Description Control policy

These items are having the highest annual sale value
about 70-80% of the annual sale value of the .
A o Maximum
organization, and account for only 10-20% of total

inventory items.

These items are having the medium annual sale value
about 25-30% of the annual sale value of the
B Moderate
organization, and account for only 15-25% of total

inventory items.

These items are the lowest annual sale value about 5%
@ of the annual sale value of the organization, and Minimum

account for only 50% of total inventory items.
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Table 3 Criteria for classifying each product group using SDE techniques

Inventory classification Criteria for considering the lead time of each product
S (Scarce) > 15 days
D (Difficult) 8 - 15 days
E (Easy) 1 -7 days

a e 14 v Y a
N13IATITVRUAIAIARIAEIMALlA XYZ
3 a v v a a 3 < a [ ] a v v

nswunUszianduimematianisiinsien XYZ Wuwmedanisdnsedsvduamlvidnig
gonndesiumufeInsauMmAnaInrany wioenananlaindunsinSeaduimunuionis
vaeiuslan [13] nviadunisiiyarvesnisiuafonusazsienisunisesdauainuinlunes
LarAnyaraauwiazsens MntummamILdndMnnlumlesduesdudveieen

a v :.JI « % ! o dy [ o 4 I
FIUVDIFUANVINVUA Lﬂauisumﬂfma]zgﬂmwumuaqﬂumimgmEJ uuAlit X class fiw 70% win
YDIAANAUAIAIATINIILA, @3 Y class A 20% fiall wazgnving Z class fip 10% VedyadId

a = a co < ° e v v | ¢ =

wido [17] Twvaeinisiesesisenanidumsduunngudumnelinuliviueuvesguasd I
wgnimuameAEIUTEaNSANILUTUTIU (Coefficient of variation : CV) [18]

v o
v

9198 N15IASIZI XYZ BTusauni1smenaulaaunisi (3) — (4) fail [13]
1. mﬁ’naﬁﬁﬁumﬂgmﬁﬁayﬁ (Mean of the set of data)

2. Standard deviation: S = (3)

3. Coefficient of variation: CV

(4)

X1 Wn

AAUA A :
X = ANABINITAUAISDT
X = ANUABINITHRAY

n = IUTYaIINNITIATIEI
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Table 4 Criteria for classifying each product group using XYZ techniques [13, 18]

Inventory
Description Coefficient of variance
Classification

X Product groups with low demand variability and consistent, stable <05

demand greatly facilitate demand forecasting.

Products with moderat iability, characterized b L
v roducts with moderate variability, characterized by seasonal or between 0.5 to 1.0

trend-based demand, may have less accurate forecasting.

Products with the highest level of variability are unpredictable.
These items do not have consistent sales or regular usage. Some >1.0

items may not be sold at all or are made to order or custom-

made. Forecasting may require considering additional factors.

Methodology
dayanlylunsinen
= S Jvaow vy 1% a v I’ A o @

nsAnwassliidelanununudeyasenueduigllaauilan Ussnnugvilisdsasy
wagomnsnedsagy (18n) Afussydaeivainvaneyiln sav1f waruuin Wy sanydu sasugn
Wy sadpdinzie (W) Ussgiueiuuuees wuudenszgay [Wudy §1uu 154 18015 AIUA
I v A ! [ Ya o Yo fa =& o Y a
PoUNNTIAY - SUIAN W.A. 2565 (SepEiian 12 whiew) agnslsiny fIdeladunialidadnduduims
e veansafnwiieiudymniseuauduiangs [19] anansaesuielain dufiving
Anwaulugiudumnfinuiesnisaeiles uwallUsunuanudesnistenensaldaieate st
szgznafeInsdumilanuliuiueu Al fidedaiauedeyanseuiuifnnisuunguduai

Witngay Usinges Table 5

Table 5 Data on consumer products of a case study

Sum of
Sum of items Average Standard .
L product . L Lead time
No. | Item Description ordered price deviation
. prices (days)
(Unit) (Baht) (S)
(Baht)
1 | 110502 | Samyang - Spicy 140 g. 1,071 41,944.51 62.32 7181 7
2 | 113312 | 2amvang - Cheese and 470 9,347.84 61.62 59.41 7
Spicy 140 g.
Samyang - instant ramen
3 113381 | in broth Spicy chicken stew 132 5,053.40 39.48 14.38 7
flavor 145 g.
4 113428 | Samyang - Spicy x2 140 g. 668 25,857.07 57.59 57.26 7
M Joke Cup - Chick
153 | 110186 45a;na oK P~ hicken 594 7,317.79 118.03 177.25 7
154 | 144998 'g/‘;;”a Cup - Spicy Cheese 204 2,788.00 82.00 0.00 7
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Identification of integration ABC to SDE - XYZ using MUSIC-3D

Y

The inventory control policy for consumer products optimal of modern retail

Figure 1 Conceptual framework and procedures for analyzing study results
Adapted from Ni'mah and Farida [9] Mor et al. [13]
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Results and Discussion
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Figure 2 Results of inventory analysis using ABC techniques
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Figure 3 Results of inventory analysis using SDE techniques
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Figure 4 Results of inventory analysis using XYZ techniques
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Table 6 Results of correlation analysis of product classification using MUSIC-3D techniques

Category Classification Important level
1 AS-Z Hight
2 BS-Z, BD-Z, BE-Z Medium
3 CS-v, CS-Z, CD-Y, CD-Z, CE-X, CE-Y, CE-Z Low

NAN15ILATIZUNITIBUNUTENNFUAIAIABIA8WmALlA MUSIC-3D

100%
0%
BO0%
0%

0%

50%

Items (Unit)
[*2)
[==}
Percentage

409

30%

20%
l..
---—_
S7 BEZ (SY

CEX 2 CoZ BSZ (EY BDE ASZ OY OS82

Catagory

Figure 5 Results of inventory analysis using MUSIC-3D techniques
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Table 7 Results of policy determination for controlling consumer products of a case study

Amount Percentage
No. | Classification Analysis result
of items (%)

Products in this group require a focus on appropriate
forecasting tailored to each item, in line with the research
1 ASZ 6 3.90 of Girija, V.R. and Bhat, M.S. [8], to enhance efficiency in
determining stock reserve quantities or order volumes

aligned with customer demand.

In this group of products, there should be periodic order
2 BSZ 14 9.09 planning combined with the use of appropriate forecasting

techniques to prevent the occurrence of opportunity costs.

In this group of products, there should be a consistent
3 BDZ 8 5.19 calculation of product demand, overseen by a supervisor or

directly responsible person.

In this product group, consideration should be given to
coordinating with suppliers and/or other trading partners
regarding setting order quantities under conditions that align
4 BEZ 2 1.50 with product distribution [11], using the Min-Max inventory
control policy technique [23] based on low-to-high order

thresholds.

The case study should order products in a fixed order size
5 csy 1 0.65 and maintain inventory at a low level, in line with the
research of Singh, A. et al. [25].

The case study will order products only when the inventory
6 csz 3 1.95 ) o
level is a minimum.

7 oY 3 195 The case study should have a plan and define conditions

for ordering specific items.

In the case study, ordering products will require advance
8 Ccbz 23 14.94 planning, and inventory levels should be kept at

a minimum.

The case study requires using a Visual Check inventory
management system for product dispensing and should
9 CEX 51 33.12 o . o .
maintain inventory at a minimum level, aligning with the
research of Mehrotra, S. et al. [24].

10 CEY 9 5.84 The case study necessitates advance order planning.

In the case study, ordering products requires specific item-
based advance planning, and inventory levels should be
kept at a minimum, in line with the research of Girija, V.R.
and Bhat, M.S. [8]. Additionally, using the Two Bin system is
recommended, in accordance with the research of Singh, A.
et al. [25].

11 CEZz 34 22.08

Total 154 100
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