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Abstract: Problem statement: Today, inventory management is considered to benportant field in
Supply chain management. Once the efficient andctife management of inventory is carried out
throughout the supply chain, service provided t® tustomer ultimately gets enhanced. Hence, to
ensure minimal cost for the supply chain, the deieation of the level of inventory to be held at
various levels in a supply chain is unavoidableniktizing the total supply chain cost refers to the
reduction of holding and shortage cost in the ergirpply chain. Efficient inventory management is a
complex process which entails the management ofhtrentory in the whole supply chain and getting
the final solution as an optimal one. In other veprduring the process of supply chain management,
the stock level at each member of the supply cbladuld account to minimum total supply chain cost.
The dynamic nature of the excess stock level andafpe level over all the periods is a seriousassu
when implementation was considered. In additiomsaeration of multiple products leads to very
complex inventory management process. The complexdit the problem increases when more
distribution centers and agents were involw&dproach: In present research, the issues of inventory
management had been focused and a novel approaetl ba genetic algorithm had been proposed in
which the most probable excess stock level andat@ievel required for inventory optimization fret
supply chain is distinctively determined so asdhieve minimum total supply chain coResults: The
analysis provided us with an inventory level thatd® a remarkable contribution towards the increase
of supply chain cost. We predicted the optimal mteey levels in all the supply chain members with
the aid of these level€onclusion: We concluded that it is possible to minimize thpmy chain cost

by maintaining the optimal stock levels that wedicted from the inventory analysis. This will make
the inventory management further effective andciffit thereby enhancing the customer servicing
levels.

Key words: Supply chain management, inventory control, invgntaptimization, genetic algorithm,
supply chain cost

INTRODUCTION above mentioned factors have made the business
enterprises to contemplate about their supply shain

Global competition, shorter product life cycles, ensemble or organizations providing products and
dynamic changes of demand patterns and produdervices to the market may be called as a supplynchA
varieties and environmental standards cause reflarka supply chain can also be described as a colleaifon
changes in the market scenario thereby thrustieg thnumerous entities that work in unison towards (1)
manufacturing enterprises to deliver their begiroler to  Obtaining raw materials, (2) Converting these raw
strivé". Decrease in lead times and expenses, enrichmentaterials into precise end products and (3) Déligethe
of customer service levels and advanced produditgiua end products to retailét3,
are the characteristics that determine the compeatiéss The activities included in a traditional supplyaah
of a company in the contemporary market pfdcérhe  are purchase of raw materials and manufacturingste
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at one or more factories, shipping the items toousr on the offers that need to be accepted in addiion
warehouses for storage and in turn distributiorthef  updating the anticipated future inventory replacemme
same to the respective retailers or custoliferslence, costs.

a beneficial coordination and integration of Inventory optimization application organizes the
organizations with individual objectives to achieme latest techniques and technologies, thereby asgitie
common goal can be referred to as a supply chain. enhancement of inventory control and its management

Processes that support the effective integration cacross an extended supply network. Some of theglesi
suppliers, manufacturers, warehouses and stores tbjectives of inventory optimization are to optimiz
guarantee suitable production and distributionightr  inventory strategies, thereby enhancing customer
guantities to the right location in right time and service, reducing lead times and costs and meeting
decreasing the total supply chain eventually inittawid ~ market demarfd***%The design and management of
to satisfying service level requirements are inoosged  the storage policies and procedures for raw mageria
in Supply chain management. The manufacturer who isork-in-process inventories and typically, final
in charge of the acquirement of raw materials,product§® are illustrated by the inventory control. The
conversion into end products and distribution o th costs and lead times can be reduced and the
same to customers, is considered to be the maidger responsiveness to the changing customer demands can
the supply chain. A huge problem that a majorityhef  be significantly improved and subsequently inveptor
supply chains aiming to reduce the supply chairsdsco can be optimized by the effective handling of the
besides improving customer service levels facebas  supply chaiffl.
of the administration of the dynamic demZhdA The inventory and supply chain managers are
variety of processes that aid the planning,mainly concerned about the estimation of the exact
implementation, control, manufacturing and theamount of inventory at each point in the supplyicha
delivery processes originating from the raw materiafree of excesses and shortages although the tgiplys
reserve to the point of utilization of the end proff’, chain cost is minimized. Owing to the fact thatrshge
are considered to be an integral part of the suplplyn  of inventory yields to lost sales, whereas excelss o
managements. Shorter product lifecycles that lead tinventory may result in pointless storage costg th
higher demand uncertainty and their effect on dlobaprecise estimation of optimal inventory is
markets accordingly increasing the supply chainindispensabi”. In other words, there is a cost
complexity, results in severe problems in theinvolved in manufacturing any product in the fagtas
management of the supply cH&i. The research well as in holding any product in the distributioanter
proposed tends to address four problems from thand agent shop. More the products manufactured or
operational perspective: Inventory management antield, higher will be the holding cost. Meanwhilkeite
control; production, planning and scheduling;is possibility for the shortage of products. Foe th
information sharing, coordination, monitoring and shortage of each product there will be a shortazgt. ¢
operation tools'. Holding excess stock levels as well as the occoeerf

The effective management of the supply chain hashortage for products lead to the increase in tipply
become unavoidable these days due to the firmasere chain cost.
in customer service levéls The supply chain cost was This study supplements the previous study that
immensely influenced by the overload or shortage ofocuses only on a single prodét In this study, we
inventories. Thus inventory optimization has traresp  are considering the situation of multiple produatsd
into one of the most recent topics as far as supipyn  multiple members of the supply chain. Thus the
management is considefett*? complexity of the problem has been increased. We ha

Inventory is defined as the ensemble of itemsdeveloped a novel and efficient approach using Gene
stored by an enterprise for future use and a set dklgorithm to solve this complexity. In order to
procedures called inventory systems aid in exanginat minimize the total supply chain cost, the proposed
and control of the inventofd. It is possible to stock the approach clearly determines the most probable exces
inventory through various stages along the producti stock level and shortage level that are required fo
and distribution supply chdfh The inventory system inventory optimization in the supply chain. In piee,
supports the estimation of amount of each itemeao bthe dynamic nature of the excess stock level and
stored, when the low items should be restockedtlaad shortage level over all the periods is the typprablem
number of items that must be ordered or manufadtureoccurring in inventory management. The determimatio
as soon as restocking becomes esséhtiitl is the  of the stock level that occurs in a maximum ratéhis
responsibility of a supply manager to make a denisi vital operation to be performed. Thus, the maximum
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occurrences of stock level should be considerextder  Three kinds of performance measures have been
to optimize effectively. The employed fitness fuant recognized as mandatory constituents in any supply
of the genetic algorithm is formulated in such aywa chain performance measurement system. New fleibili
that it will consider the past periods to determthe  measures have also been created for the supplyschai
necessary stock level. The proposed approach of The accomplishment of beam-ACO in supply-chain
genetic algorithm predicts the optimum stock levefls management has been proposed®byBeam-ACO has
the future by considering the stock levels of tlastp been used to optimize the supplying and logistiendsg
years such that the total supply chain cost will beof a supply chain. A standard ACO algorithm hagdid
maintained as minimum. in the optimization of the distributed system. The
application of Beam-ACO has enhanced the local and
Related works. A fresh Genetic Algorithm (GA) global results of the supply chain.
approach for the Integrated Inventory Distribution A beneficial industry case applying Genetic
Problem (IIDP) has been projected by Abeelal.”).  Algorithms (GA) has been proposed®y The case has
They have developed a genetic representation avel hamade use of GAs for the optimization of the totastc
utilized a randomized version of a formerly develdp of a multiple sourcing supply chain system. Theesys
construction heuristic in order to produce theiahit has been exemplified by a multiple sourcing modéh w
random population. stochastic demand. A mathematical model has been
Puponget al.”®! have put forth an optimization tool implemented to portray the stochastic inventoryhwit
that works on basis of a Multi-matrix Real-codedthe many to many demand and transportation
Generic Algorithm (MRGA) and aids in reduction of parameters as well as price uncertainty factors
total costs associated with in supply chain logssti A genetic algorithm which has been approved by
They have incorporated procedures that ensurebleasi Lo® deals with the production-inventory problem with
solutions such as the chromosome initializationbacklog in the real situations, with time-variedvand
procedure, crossover and mutation operations. Thegnd imperfect production due to the defects in
have evaluated the algorithm with the aid of thszes  production disruption with exponential distribution
of benchmarking dataset of logistic chain netwdratt Besides optimizing the number of production cydtes
are conventionally faced by most global manufaotyri generate a (R, Q) inventory policy, an aggregative
companies. production plan can also be produced to minimize th
A technique to utilize in supply-chain managementtotal inventory cost on the basis of reproductiaterival
that supports the decision-making process for @ses searching in a given time horizon.
of direct goods has been projected*thyRFQs have Barlaset al.*® have developed a System Dynamics
been constructed on basis of the projections farréu  simulation model of a typical retail supply chairhe
prices and demand and the quotes that optimizietlet  intent of their simulation exercise was to build up
of inventory each day besides minimizing the casteh inventory policies that enhance the retailer's meree
been accepted. The problem was represented asaad reduce costs at the same instant. Besides, the
Markov Decision Process (MDP) that allows for theresearch was also intended towards studying the
calculation of the utility of actions to be based the implications of different diversification strategie

utilities of substantial future states. The optimalote A supply chain model functioning under periodic
requests and accepts at each state in the MDP wereview base-stock inventory system to assist the
determined with the aid of Dynamic programming. manufacturing managers at HP to administer matgrial

A supply chain management agent comprising otheir supply chains has been introduced by éte.?®.
predictive, optimizing and adaptive componentsethll The inventory levels across supply chain members we
the TacTex-06 has been put forth®byTacTex-06 obtained with the aid of a search routine.
functions by making predictions regarding the fatof
the economy, such as the prices that will be preffe Genetic algorithm: Genetic algorithm is a randomized
by component suppliers and the degree of customeyearch methodology having its roots in the natural
demand and then strategizing its future actionassto  selection process. Initially the neighborhood dearc
ensure maximum profit. operators (crossover and mutation) are appliechéo t

Beamon et al.*¥ have presented a study on preliminary set of solutions to acquire generatifn
evaluations of the performance measures employed inew solutions. Solutions are chosen randomly froen t
supply chain models and have also displayed &xisting set of solutions where the selection pbatig
framework for the beneficial selection of performan and the solution's objective function value are
measurement systems for manufacturing supply chaingroportional to each other and eventually the afaick
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operators are applied on the chosen solutions. tgene thus institutes variability into the population tfe
algorithms have aided in the successful implemamtat subsequent generatldh Mutation, a rarity in nature,
of solutions for a wide variety of combinatorial denotes the alteration in the gene and assistsnus i
problems. avoiding loss of genetic diversity. Its chief intent is to
The robustness of the Genetic algorithms as searc#sure tr;g\]t the search algorithm is not bound local
techni((g:w]es have been theoretically and empiricaIIyDF’tlmurﬂ .
proved . The artificial individual is the basic element
of a GA. An artificial individual consists of a MATERIALSAND METHODS
chromosome and a fitness value, similar to a nhtura  The inventory control for more number of products
individual. The individual's likelihood for survivand  glong with different levels of supply chain is angaex
mating is determined by the fitness functidn In sk,
accordance with the Darwin’s principle, individuals
superior to their competitors, are more likely torpote  Inventory optimization analysis using GA: To make
their genes to the next generations. In accordavite the inventory control effective, the most primary
this concept, in Genetic Algorithms, we encodetaoée objective is to predict where, why and how mucththef
parameters mapped into a potential solution, namedontrol is required. Such a prediction is to be enhdre
chromosome, to the optimization probfffn The through the methodology we have proposed. To
population of candidate solutions is obtained tgtothe  accomplish the same we are using Genetic algorithm
process of selection, recombination and mutatiorand the optimal product that needs to be kept @& th
performed in an iterative manfék level of control is determined on the basis of the
Chromosomes refer to the random population oknowledge of the past records. This leads to ay eas
encoded candidate solutions with which the Genetiestimation of the level of stocks of the particular
algorithms initiate  with”. Then the set (called a products to be maintained in the upcoming periégs.
population) of possible solutions (called chromoseyn instance, we are taking a three stage supply chain
are generatéd. A function assigns a degree of fitness tohaving seven members and it is shown in Fig. 1.
each chromosome in every generation in order tahese As shown in Fig. 1, a factory is the parent of the
best individual during the evolutionary prod&sin  chain and it is having two distribution centers
accordance to the objective, the fitness functiamuates ~ Distribution center 1 and Distribution center 2.cka
the individual8®. Each chromosome is evaluated using aDistribution center further comprises of severatratg
fitness function and a fitness value is assigndten] but as stated in our exemplary case, each Disimitout
three different operators-selection, crossover an@enter is having two agents. So, in aggregate there
mutation-are applied to update the population. Afour agents, Agentl and Agent2 for Distribution teen
generation refers to an iteration of these threel and Agent 3 and Agent 4 for Distribution center 2
operator$®. The promising areas of the search space ar€he factory manufactures different products thatido
focused in the selection step. The selection peocede supplied to the distribution centers. From the
typically keeps solutions with high fitness valieshe  distribution center, the stocks will be moved te th
population and rejects individuals of low qualy  corresponding agents. Our methodology is taking the
Hence, this provides a means for the chromosomis wiresponsibility here in determining the exact pradhat
better fitness to form the Mating Pool (Mf#) needs to be concentrated on and the amount of stock
After the process of Selection, the crossover isevels of the product to be maintained by the déffe
performed. In the crossover operation, two newdeel  members of the supply chain. Also, the methodology
are formed by exchanging the genetic informationgnalyses whether the stock level of the particular
between two parent chromosomes (say C1 and C2 whiglyoduct needs to be in abundance in order to avoid

are selected from the selection proc€Ssp crossover  ghortage of the product or needs to be held minimal
point is chosen at random by the crossover operator .qar to minimize the holding cost.
n

this point, two parent chromosomes break and the

exchange the chromosome parts after that point.
Consequently, the partial features of two chromasom —

are combined to generate two off springs. The [ 1
chromosome cloning takes place when a pair of [ Disuibution ener 1t | [ Disuibution center> |
chromosomes does not cross over, thus creating off

springs that are exact copies of each p&fenfhe l ] l 1
ultimate step in each generation is the mutation of | Asmi | [ agem2 || agem3 | | awns |

individuals through the alteration of parts of thei
gene8®. Mutation alters a portion of a chromosome andFig. 1: 3 stage-7 member supply chain
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Table 1: The dataset for the analysis taken frogrptist periods

Distribution Distribution
Products Factory center 1 center 2 Agent 1 Agent 2 Agent 3 Agent 4
P1 2000 500 -300 30 120 -130 200
P3 -4000 200 400 200 -300 -450 -160
P6 3000 -700 -600 -450 80 230 400
Selection of valid | P4 |aooo| -100 |-5oo | 700 | -300 | 600 | -700 |

contents

2000

200|—400|t»00 |-800|-300|600|

Generation of
Random Individuals

5000| 300 |7600 | 400

200 | -800 | -600 |

Determination of Fig. 3: Random individual generated for the genetic
Genetic oce operation
Algorithm l

i

1

| The record set having positive values represents

| excess stock levels of a particular product and the
---------------- i negative values represent shortage level of the

i

1

i

1

Calculation of
fitness function

particular product. This will be carried out forcba
product and for every member of the chain. Then the
data set is subjected to Genetic Algorithm and the
various steps performed in the genetic algorithm
dedicated for our objective work are discussedwelo

Selection

Genetic
operators

Cross over

Mutation

Generation of individuals: Each individual which is
constituted by genes is generated with random salue
"""""""""""""""""" Here, the chromosome of seven genes where thermando
Fig. 2: Genetic Algorithm flow for the proposed values occupy each gene is generated along with the
inventory management analysis product representation. A random individual gerestat
for the genetic operation is shown in the Fig. 3.
The methodology flow as shown in Fig. 2 would Each gene of the chromosome displayed in the
analyze the past records very effectively and thugig. 3 is the stock level of the product with that
facilitate efficient inventory management with the particular member. As for our three individuals,
contribution of Genetic Algorithm. Individuall deals with product 1, Individual 2 deal
The analysis flow is initiated by the selection of with product 4 and Individual 3 deals with proddct
valid records. The validation of records are dowero gg. the first individual P1 represents 2000 exsémsks
the records of past periods, for instance, we densa  in factory, 200 excess stocks in distribution cerite
record of ten years, from August 1997 to July 2887 shortage of 400 stocks in Distribution center 2 and
past year's record set. The stock levels at thier@ifit  on. |n such a manner the other individuals reprteten
supply chain members are held for different prosiuct product P4 and the product P5.
namely P1, P2, P3, P4, P5, P6 and P7. If severuptad After the generation of the individuals, the numbe
have been considered for the analysis, the sta@ise of occurrences of the individual in the past resoisi
for the seven products at each member of the chaigetermined. This is performed by the function c@unt
throughout the ten years period are considereda@ d and the total number of occurrences of that indiald
set as shown in the Table 1. In the valid record sefor the particular product is determined. This is
selection, records having nil values are negleeted equivalent to the number of occurrences of such
the records having positive or negative values argjtyation of stock levels for the particular protiircall

selected for the analysis. This can be done by me&n the members throughout the period of ten years runde
clustering algorithms, extraction algorithms or @yy  consideration.

of the data mining functions. Hence the extraction
function results in data sets having either positor  Evaluation of fitness function: A specific kind of
negative values. objective function that enumerates the optimalityao
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solution in a genetic algorithm in order to ranktain Before Crossover
chromosome against all the other chromosomes is cl c2
known as Fitness function. Optimal chromosomesitor | et | 2000l 200 | a0 | 00 |,500 0 | 600 |

least chromosomes which are near optimal, are

permitted to breed and merge their datasets throngh ¢! c2
of the several techniques available in order talpee a | o | c,000| 100 | =500 | 200 | 00 | a0n | 200 |
new generation that will be better than the ones
considered thus far. After Crossover
The fitness function is given by: c1 o

| Pl 2000| 200 | -500 |700 |-300 -300 | 600 |

tot Cl C2

(i) =log [1—”°°°(i)j,i =1,2,3;--,n

v
| P4 |6000| -100 | -400 |6OO |—800 600 | 7?00|

Where:

Noedi) = The number of occurrences of th
chromosome i in the record set

Noet = The total number of records that have been
collected from the past or total number of data
present in the record set

e _. . .
Fig. 4: Chromosomes are subjected for two point
crossover operation

Before Mutation

M1 | M | Mp | Mp]

The fitness function mentioned ranks the randomly | Pl 2000| 500 |_400 | 00 |_800 | 200 | 00 ‘
generated chromosome. Then, the chromosomes are
subjected to the genetic operations. _ ‘
After Mutation
Genetic operations. Once fitness calculation is done, M | My, | Mps | Mpy |
Genetic operations are performed. Selection, Cx@sso p1 | -a00] 200 | 2000 [ 600 | -300 | 800 | 600

and mutation comprise Genetic operations.

Selection: The selection operation is the initial genetic Fig. 5: Chromosome subjected for mutation operation

operation which is responsible for the selectiorthaf _ o _
fittest chromosome for further genetic operations. The concept behind this is the child chromosome thu

This is done by offering ranks based on theobtained will be fitter than the parent chromosoittee
calculated fitness to each of the prevailingpefform?nCQ of mutation operation is shown ln.519- .
chromosome. On the basis of this ranking, best As in Fig. 5 we have chosen four mutation points

chromosomes are selected for further proceedings. ~ Mp1, Mp2, Mp3 and Mp4. The mutation is done on the
particular gene present at the Mutation points.sThi

Crossover: Among the numerous crossover operatorspointing of gene is done randomly. Hence, the four
in practice, for our complex operation, we havesgm mutation points may point any of the seven genes.
two point crossover. From the matting pool, two The process explained so far will be repeatedgalon
chromosomes are subjected for the two point crassov with the new chromosome obtained from the previous
The crossover operation performed in our analysis iprocess. In other words, at the end of each of the
pictured in Fig. 4. iteration, a best chromosome will be obtained. il

As soon as the crossover operation is completedye included with the chromosomes for the next
the genes of the two chromosomes present within thiéeration. Eventually, we obtain an individual whitcs
two crossover points get interchanged. The genethe optimal one among all the possible individuals.
before the crossover point C1 and the genes beyend Thus obtained chromosome has the optimal informatio
crossover point C2 remain unaltered even after thabout stock levels of the corresponding membera of
crossover operation. particular product. From the information it can be

concluded that the particular product and its

Mutation: The crossover operation is succeeded by theorresponding stock levels play a significant riolehe
final stage of genetic operation known as Mutatilon. increase of supply chain cost. By controlling theck
the mutation, a new chromosome is obtained. Thisevel of that particular product in the upcomingipés,
chromosome is totally new from the parent chromasom the supply chain cost can be minimized.
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Table 2: A sample data set constituted by the prottlentification PI | F1 | F2 | F3 | F4 | F5 | F6 | F7
along with its stock levels in each member of thepdy 4 | 895 | -732| 485 | -213 | -270 | 314 | -830
chain

F1 F2 F3 F4 F5 F6 F7

-407 379 -981 -864 -391 999 -196
-146 -604 443 746 561  -734 445

Fig. 6: Random inventory generated initially foreth
GA based analysis

P
5
2
4 -962 -524 -685  -254 205 446 -469
3 834 266 969 965 735 244 -752 PI[ FIL [F2 [ F3 [F4 [ F5 [ F6 | FI
3 -449 282 577 926  -414 200  -743 1 | 697 | -906 | 304 | 257 | 849 | 444 | 845
4 540  -830 -835 882 -379 768  -635
g :3% :ﬁg _égg _ggg ggi -Z)gs ggg Fig. 7. The final best chromosome obtained from the
2 351 293 328 732 357 566 685 analysis
1 500 108 490 -345  -236 108  -931
5 844 -728 286 740 686 -421 424 Figure 6 clearly describes that the first elenmt
4 sl 902 450 -260 - -144 162 238 the chromosome generated randomly points to the
3 775 -394 520 -792 927 -879  -507 -
4 794 932 584 307 -171 529 503 Product ID of the database. Similarly, all the othe
2 -122  -686 620 424  -891 -824 941 elements of the generated chromosome point to the
3 235 464 401 108 346 840  -934 corresponding fields of the database. In this matwe
5 218 -848 836 133 -554  -939  -834 (jfferent random chromosomes have been generated
g _igg ggg égg _ffg ;gg fg% _'22(5) and they will b_e subjecte_d for genetic operatidhs_l
5 893 520 423 -736 778 863  -335 Fitness evaluation, Selection, Crossover and Marati
An iteration involving all these processes was
RESULTS carried out so as to obtain the best chromosome fde

instance, we have chosen the iteration value &% drtd

The approach we have suggested for théO hundred numbers of iterative steps vyilI be peréul. .
optimization of inventory level and thereby efficte The best chromosome we have obtained as result is’
supply chain management has been implemented in tHé 697 - 906 304 257 849-444 - 845" and
platform of MATLAB (MATLAB 7.4). The database its database format is depicted in the Fig. 7.
consists of the records of stock levels held byheac  The final chromosome we have obtained from the
member of the supply chain for every period. In ourGA based analysis shown in the Fig. 7 is the iromnt
implementation we have utilized five different punts  level that caused maximum increase of supply ctiash
and these products are in circulation in the sevefy maintaining the inverse of these kinds of stislkels
member supply chain network we have considered. Thike ‘[1 -697 906 -304 -257-849 444 84
sample database which consists of the past reésrds we can minimize the supply chain cost. This is the
shown in Table 2. optimal stock level that needs to be maintainedrder

In the database we have tabulated in Table 1, th&s make the supply chain cost minimum. Thus by
first field comprises of the product Identificati¢Rl)  following the predicted stock levels, we can aviié
and the other fields are related with the stocklethat increase of supply chain cost.
were held by the respective seven members of the

supply chain network. For example, the first atttéh CONCLUSION
and first field of the database is ‘5’ which refahe
Product I.D. ‘5. The corresponding fields of therse Inventory management is an important component

attribute denote the stock levels of the produat 15’ of supply chain management. We have proposed an
in the respective members of the supply chainjnnovative and efficient methodology that uses Giene
Similarly, different sets of stock levels are hélithe  Algorithms to precisely determine the most probable
database. excess stock level and shortage level required for
inventory optimization in the supply chain suchtttie
DISCUSSION total supply chain cost is minimal. The proposed
approach was implemented and its performance was
As per the proposed analysis based on GA, wevaluated using MATLAB 7.4. The performance of
have generated the random initial chromosome aSenetic Algorithm was well as predicted. By follogi
‘[4 895 - 732 485- 213- 270 314850]. This the proposed genetic algorithm based approach for
will represent the database content as showmen t inventory management, we have successfully obtained
Fig. 6. the optimized stock levels at all members of thepu
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chain. The complexity of increasing the number of7.
products through the supply chain has also been
resolved by the proposed approach. We determired th
products due to which the members of the supplyncha
incurred extra holding or shortage cost. More
specifically, the inventory is optimized in the vi&o 8.
supply chain regardless of the number of products a
the number of members in the supply chain. The
proposed approach of inventory management has
achieved the objectives which are the minimizatdén
total supply chain cost and the determination @& th
products due to which the supplier endured eithe8.
additional holding cost or shortage cost.
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