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ABSTRACT

The inventory employs huge amount of annual revesfuany organization. The evaluation and selectibn
inventory policies one of the vital activities ofi¥iness processes. As purchasing is quite critizathe manufacturer,
seeking the right policy is absolutely significdot the company. Thus the inventory policy selatiiwocess has received
considerable attention in the business manageriterdture due to the key role of inventory poligriermance on cost,
quality and service in achieving the objectivese Tdelection of one of the best alternative fromet «f potential
alternatives depends upon the selection criteria. NAve proposed a framework for selection of inmgnpolicy using

Matrix method based on selection criteria for Pagsevehicle manufacture automotive industry.
KEYWORDS: MCDM-Matrix Method, Selection Criteria, Ranking vientory Policies
INTRODUCTION

Industry is the production of economic goods ovises. Each country has a common objective of ecdno
development and industry plays a vital role in iflilfy this objective. Economic developmentis tgeowth in the
production of the goods and services with the tithégs commonly evaluated as the percent rate @ingk in Gross
Domestic Product (GDP). The industrial growth fiésmies sustain economic development. The proce&valiation and
Selection of inventory policies is to locate thghti policies which deliver the quality productsli®e optimum quantity, at

the lower cost and required time.

Purchasing is critical activity of any organizatidh includes lots of activities: purchase of tlevrmaterials,
finished/semi-finished components, selection ofeimery policies, price comparison and negotiatigegree of
outsourcing, incoming material inspection, vendevelopment, vendor rating and identification, l@es etc. The
activities associated with it include selecting ahluation of the right inventory policies, ratimgventory policy
performance, determining the optimum lead timejen@vperiod and reorder point, sourcing goods amdices, timing
purchases, selling terms of sale, evaluating theeveeceived, predicting price, service and somegimiemand changes,

specifying the form in which goods are to be reedj\etc.

The purpose of inventory policy selection processpiimarily lower purchase risk with higher confide
between seller and buyer. The selection processviuquite simple if there is one criterion in thecision making but in
real situations, purchasers have to consider a auwibcriteria. It converts ranking and selectidrinventory policies a

MCDM problem in which the firms need to identifyethop priorities of selecting the best inventorjigobased on type
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of industry and its own capabilities. In any auteiveindustry cost and Quality are conflicting eria. In purchasing of a
vehicle price, comfort, safety features and fuelneeny are the criteria under consideration. Itas possible that the car

having lower price may deliver high comfortable aadety [1].

In such cases, it becomes necessary to determimeeach of the criteria influences the decision mgkprocess
whether all are to be equally weigh or whetherittilrence varies according to the type of critd@h Researchers have
presented numerous MCDM techniques. The MCDM-Mateizhnique is found to be appropriate to identtig best

potential inventory policy for an automotive indyst
LITERATURE REVIEW

An automotive organization includes designing, d@vi@g, manufacturing, marketing and selling atitdg of the
motor vehicles. With the time, the automotive indusvecomes the cynosure of the economic growth@dbalization
has significantly altered the automotive-manufaotyiscenario in India. The vendor selection anddeplevel influence
purchase strategic [4]. Kraljic (1983) recommendegrocedure to employ supply chain managements@ad (1990)
empirical research employed case studies to fooupuschasing support of corporate strategy and teng strategic
plans. Ellram and Carr (1994) described the roleth&f purchase activities in any organization sgyateln any
manufacturing or distribution organization, the ggo management of inventory is critical given thataverage materials
contribute to more than half a product’s cost. Brapventory policy cannot only reduce the cost, dlso reduce stock-
outs and improve customer satisfaction. Thus, propentory methods/systems can improve the piaifitg and help in

the survival of an organization [8].

Besides, long-run production associated with a Hegtel of inventory conceals production problemsy.(e
quality), which can damage a company's long terrfopmance. Therefore, the primary goal of inventorgnagement has
been to maximize a company's profitability by miidimg the cost tied up with inventory and at thenegime meeting the
customer service requirements [9]. Most inventognagement models are based upon rather restrags@mptions, e.g.
unit sized demands and the normal distributiontédal demand during replenishment time. In a majoof inventory
management systems, circumstances seem to allose thienplifications, and inventory policies basedrghese
assumptions yield satisfying results. However,ams particular cases, these simplifications diffiddamentally from the
actual conditions and particle. Therefore, appiicabf the models mentioned above can result imarinvestment in

inventory or in an unacceptable low service letél]|

Ranking of the inventory policies depends upon ciile criteria. Therefore this problem becomes altMu
Criteria Decision Making (MCDM) problem in whichehfirms need to identify the top priorities of s#leg the best
inventory policy based on type of industry andaden capabilities. The researchers have presentddspiead MCDM
methods to provide a viable and effective solutmwarious real selection problems [11, 12, 13,154,16, 17, 18, 19, 20
and 21].

MULTI CRITERIA DECISION MAKING-MATRIX METHOD (MCDM-MATRIX METHOD)
Inventory Policy Selection Criteria

Some criteria are associated with every inventaticp. Some criteria identified by Gupta et al. {30 are:
* Unit Cost

It is the price of raw material/semi finished orighed items purchased. This criterion is evaldatéh reference

to importance of the price dimensions in the pusehanventory policy selection, total annual cotraw
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material/semi finished or finished items purchashs;ount on bulk purchase etc.

e Holding Cost

It is cost required to hold all type of items esgtup cost, storages staff wages, insurance; deptgcation of all
the stored items, maintenance or material handimdjinterest charges. This factor is evaluated wtbrence to

its effect on annual inventory cost.
» Shortage Cost
It is the sale lost due to non availability of guoet.
*  Procurement Cost
It is the cost of placing an order to seller.
+ Demand
It is the buyer wiliness to buy a product.
* Review Period
It is the average time gap between two successilers.
* Lead Time

It is the average time gap between purchaser placeorder and till it is received. Lead time fadtoevaluated

with reference to its effects on the delivery ajuieed items and selection of the policy.
* Reorder Period
It is the lowest inventory level at which ordeeddo be placed to refill the stocks up to desaptimum level.
Inventory Policies

Several researchers have presented many inventliofes. Gandhi, 2003 has compared for inventorlcies
economic order quantity, monthly policy, just imé& and vendor managed inventory under known lea€ &nd variable

demand. In this paper, we have considered theserfeentory policies.
Matrix Method

This technique facilitates the selection of an appate inventory policy from numerous potentiaténtory
policies on the basis of identified selection ci#telt considers all the selection criteria to lexate the inventory policy
using a reference suitability index. The inventpoficy with the highest suitability index is rankad #1, which with the
second-highest suitability index as rank #2, an@soThis method is applied in two phases, namstgra matrix and

permanent function representation.

The aggregated assessment i.e. ratings of the toryepolicies and the relative aggregated weightsalb
identified inventory policies selection criteriaeastored in a ‘n x n’ matrix known as ‘Criteria Mat where ‘n’ is the
inventory policy selection criteria. The diagonimeents (aii's or ai's) of this matrix represené thggregated ratings of
different inventory policies while the off-diagonalements (aij’'s) give the relative importance viatsgof different

selection criteria. The criteria matrix is an arocdyRating Matrix’ and ‘Criteria Relative Weight rix’.
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Inventory Policies Rating Matrix

The diagonal element of this matrix represents abgregated ratings of the inventory policies fdifedent

selection criteria.

a, 0 0 - O
0 a, 0 - O 1)

0 0 0 - a,

Criteria Relative Weight Matrix

The Criteria Relative Weight Matrix is formed on the basithe aggregated weights of different criteria. The off
diagonal elements of this matrix represent the aggregateghtsenf the criteria e.g. the elemeny)(af this matrix will
give the relative importance weight of jth criteria in mdpof ith criteria. All diagonal elements of this matare zero

because there is no significance of comparing a criteritmitself.
Mathematically, p= weight of |" criteria/ weight of

The off diagonal elements of Criteria Relative Weightriraare correspond to the aggregated weights of the

selection criteria (= weight of i criteria/ weight of ' criteria)

0 &, a3 - &
a, 0 &y Ay

&, 4, a3 - 0 2

The Criteria Matrix is:

&, &, a; - &
& Ay Ay o Gy

a, a, a; - a4, (3)

Variable Permanent Function

Variable Permanent Function is employed for multi-crétdrased evaluation and ranking of the systems [23]. The

Permanent is calculated as the determinant of a matrithere is no negative term.
DATA COLLECTION

Data requisite for the research work categories as pyilmwad secondary. The primary data collected as much
useful information as possible by conducting a seriestfctured and unstructured interviews, meaning that some
interviews followed a formal question and answer prgcedereas other interviews took the form of a more in&drm
conversation. The interviews were conducted within the psicband other related departments which were involved in
the inventory policy selection process, and with those wieoe familiar with the selection procedure. Telephone

interviews were also conducted with those who wereviaya

Secondary data have been collected by others earlidatamwhich is not being collected for the first time had

been used by someone else for a different purpose. @tdsade generated by primary data gathering techniqueans.g.
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demographic and economic data generated by anymgoeat agency for whatever purpose they need, raagniployed
as secondary data for someone else [23]. The sappmidta were collected from literature and scfientirticles. The
search engines were used to find scholarly artickesd reliable information. The words as inventory
Ireplenishment/ordering/procurement policy selectand evaluation, supply chain management, st@tpgichasing,

inventory/replenishment/ordering policy selectioathods, etc. were used to find relevant informaéind articles.
Determination of Weights

A seven point scale is used to determine the pyieveights of each inventory policy selection aideand sub
criteria. The respondents are from different conggmmwho are involved directly or indirectly in imery policy selection
process in automotive industries in India, werecteld as the questionnaire population. The persdmmetions within the
company are belongs to engineering, purchasingdystmn planning and control, production, qualityendor
management operation management and such otherslath is collected from 73 Experts from 15 autdvedndustries

involved in the manufacturing of passenger vehitle aggregated weigh of each criteria are shovthdaable 1.

Table 1: Aggregated Weights of Selection Criteria

S. No. Criterion Aggregate Weight
1 Unit Cost 0.18186
2 Holding Cost 0.14338
3 Shortage cost 0.07997
4 Procurement Cost 0.12463
5 Demand 0.14591
6 Review Period 0.10969
7 Lead Time 0.12480
8 Reorder Level 0.08976

INVENTORY POLICY SELECTION USING MATRIX METHOD

The policy rating matrices are formed for eachq@obased on criteria are:

(049065 0 0 0 0 0 0 0
0 066077 O 0 0 0 0 0
0 0 023323 0 0 0 0 0
Rating Matr { IFﬂ 1 0 0 0 043820 O0 0 0 0
0 0 0 0 051643 O 0 0
0 0 0 0 0 045624 O 0
0 0 0 0 0 0 052158 O
0 0 0 0 0 0 0  0.5954f
(068336 0 0 0 0 0 0 0 |
0 042457 0 0 0 0 0 0
0 0 048405 0 0 0 0 0
Rating Vet ){ IFﬂ 1Y 0 0 072462 0 0 0 0
0 0 0 0 060476 O 0 0
0 0 0 0 0 060930 O 0
0 0 0 0 0 0 06260 0
| 0 0 0 0 0 0 0  0.6404
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076243 0 0 0 0 0 0 0
0 02742 0 0 0 0 0 0
0 0 06186 0 0 0 0 0
Reting Vet { I@] 10 0 0 04206 O 0 0 0
0 0 0 0 069081 0 0 0
0 0 0 0 0 0721 0 0
0 0 0 0 0 0 05881 0
0 0 0 0 0 0 0 0534
035162 O 0 0 0 0 0 0]
0 06B2 0 0 0 0 0 0
0 0 01462 0 0 0 0 0
- 0 0 0 04475 0 0 0 0
0 0 0 0 0271 0 0 0
0 0 0 0 0 056106 0 0
0 0 0 0 0 0 03432 0
0 0 0 0 0 0 0 07547

Based on the priority weights, the relative weigheach criterion with respect to another criteri@etermined.

The criterion relative weight matrix obtained ushetptive weights of the criterion is written as:

0 07831 043973 068531 080232 0.60321608580.4936]
126838 0 055775 086923 101765 0.76510 0B/B70.6261(
207410 179292 O 155846 182456 1371760466112255
QiteriaRelative] | 145920 115045 64166 O 117075 088021 100128 0.7
{V\Eight Matrix } 124638 098266 054808 085416 O  0.7518352B50.61524
165779 130702 072899 113610 133008 O 73EI30.8183
145733 114897 064084 099872 116924 GB79 0  0.7193]
200584 159719 089083 138833 162538 122201 139011 | O

The criteria matrices are constructed for eachcgdly combining the inventory policy rating materd criterion

relative weight matrix. The criteria matrices, smstructed, for each policy are written as:

(049065 0.78341 043973 068531 080232 ZIEMESGIO 04938
126833 066077 055775 086923 101765 W7ABSTO4 06261
227410 179092 02333 155846 182456 TBG7156046 11225
145020 115045064166 043820 117075 088021 100128 B0
124638 098266 054808 085416 051643 EBTRLESES 06157
165779 130702 072899 113610 133008 BUT6I3756 08183
145733 114897 064084 099872 116924 0.8790A58527193)]
202584 159719 089083 138333 162538 (122239011 05954

QiterialVetrix| IR)] 3
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[0.68336 0.78841 0.43973 0.68531 0.80232 QB0B.68619 0.493§
126838 042457 0.55775 0.86923 101765 @¥66.87034 0.6261
227410 179292 048405 155846 182456 1637156046 11225
145920 1150450.64166 0.72462 117075 0.88021 100128 Q920
124638 0.98266 0.54808 0.85416 0.60476 B63F50.85525 0.6152
165779 130702 0.72899 113610 133008 GBOL13756 0.8183
145733 114897 0.64084 0.99872 116924 0.879083606D.7193}
1202584 159719 0.89083 138833 162538 (R22.39011 0.6404

CriteriaMatrix] IR,] =

[0.76243 0.78841 0.43973 0.68531 0.80232 Q1B08.68619 0.493§
126838 0.27142 055775 0.86923 101765 @M0766.87034 0.6261
227410 179292 0.61836 155846 182456 7B7156046 11225
145920 1150450.64166 042206 117075 0.88021 100128 2920
124638 098266 0.54808 0.85416 0.69809 B83F50.85525 0.6152
165779 130702 0.72899 113610 133008 Q176213756 0.8183
145733 114897 0.64084 0.99872 116924 0.87908081.58.7193]
202584 159719 0.89083 138333 162538 (2239011 0.533(

CriteriaMetrix| IR, =

(035162 0.78841 0.43973 0.68531 0.80232 PR10B.68619 0.4936
126838 0.63582 0.55775 0.86923 101765 @r66.87034 0.6261
227410 179292 0.14632 155846 182456 787156046 11225
145020 1150450.64166 0.44755 117075 0.88021 100128 Q@920
124638 0.98266 0.54808 0.85416 0.22731 83F50.85525 0.615Z
165779 130702 0.72899 113610 133008 08556113756 0.8183
145733 114897 0.64084 099872 116924 0.8790833234.7193]
1202584 159719 0.89083 138833 162538 (P24.39011 0.7547

CriteriaMatrix| IP,] =

Table 2 represents the “Permanent” and the ranédreach policy based on selection criteria. Thecgalvith
highest value of the suitability index is ranked#ds second highest value as rank #2 and so orttengolicy with

minimum value of the suitability index is rankedtla

Table 2: Ranking of Inventory Policies Based on Cteria by Matrix Method

Inventory Policy Permanent | Rank #
Economic Order Quantity (P | 24164.9049 3
Just In Time (IR 26992.6564 1
Vendor Managed Inventory ({P| 26493.6633 2
Monthly Policy (IB) 22819.7228 4

CONCLUSIONS

No single inventory policy is best for any indusspecifically for automotive industry. The prefecenof any
policy depends upon the weights of selection dateFhus there is a need to develop a multi cateqproach for the
selection of inventory policy. In this paper, wes@@mployed matrix method for inventory policy stilen. This approach
not only assists the inventory personnel in denisitaking but also reduces the chance of error dsaseeases this

tedious job. Unit cost is the most important ciiier having aggregate weight 0.18186 followed by dedh having
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aggregate weight 0.14591. The present scenariomisrtae end product at lower cost with higher austosatisfaction.
The ranking of inventory policies based on the Wweand rating assigned by experts. The rankingob€ies are presented
in Table 2.
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