OBLIQUE TRANSFERENCE TECHNIQUE FOR MULTI RETAILER SUPPLY CHAIN
SYSTEM INVENTORY CONTROL

Abstract
Using crisis sidelong parcels between retailers to fulfill client need can be a compelling means
for organizations to further develop administration levels or potentially lessen costs in a
production network. In this work, with the assistance of a model created we look at the expense
impacts of sidelong parcel approaches in a store network organization, with a solitary stock
source and various brick and mortar stores. The retailers, who conceivably contrast in their lead
time and request boundaries, might be facilitated through crisis sidelong parcels, or at least,
development of an item among the areas at a similar echelon level due to deficiency of material.
By and large, in the event that an interest happens at an.area and there is no stock close by, the
interest is expected to be delay purchased or lost. Nonetheless, in this work, parallel parcels act
as a crisis supply if there should arise<an occurrence of stock out. The parcel rule is to
continuously ship when there is a lack at one area and stock close by at the other. A significant
finding is that horizontal parcel approach.is significantly better than a strategy of no such parcels
concerning cost decrease though.to the detriment of expanded transportation movement.
Moreover, with the assistance of model created and by taking care of the model issue, at long last
we noticed the advantages of sidelong parcel regarding improvement in client administration

level and beating the vulnerability of interest and lead-time.
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1. INTRODUCTION

The rising cutthroat tensions in the worldwide commercial center have brought store network
into the front of the strategic policies. Store network the executives has progressively become an
inescapable test to most organizations to be persistently made due and thrived in the worldwide

chain-based cutthroat climate. Supply chain the executives is worried about the coordination and



reconciliation of key business exercises embraced by an endeavor, from the acquisition of
unrefined components to the dispersion of the end results to the clients. It is a set of approaches
used to coordinate providers effectively, makers, stockrooms, and stores, so that product is
delivered and dispersed as the right amounts, to the right areas, and brilliantly, to limit
framework wide expenses while fulfilling administration level prerequisites. Store network the
executives covers the items and data stream between the store network individuals. These items
are turning out to be more complicated, have a more prominent assortment of choices.and should
be custom fitted to a more noteworthy number of contracting market “specialties”.-Numerous
quantitative models have been built to demonstrate choice support for the administration of
materials in supply chains furthermore; an astounding audit of these models is given by [1]. One

of the significant issues in a store network is the board of stock. Production network stock
administration is an incorporated way to deal with the preparation and control of stock, all
through the whole organization of coordinating associations from the cause of supply to the end
client. Stock as a rule addresses from 20% to 60%:of the all out resources of a firm. Along these
lines, stock administration arrangements demonstrate basic in deciding the benefit of such firms.
For the outcome of supply chain, stream of material (stock) and data ought to be overseen
appropriately. Other than these two, another variable that is similarly significant is “"connections
among supply chain individuals". This relationship influences all region of the store network and
emphatically affects its exhibition. Besides, the absolute most significant element for fruitful
store network the board likely could be a confiding in relationship between accomplices in the
production network, where each party in the chain has shared trust in the other individuals'
abilities and activities. Relationship among production network individuals can be improved by
utilizing parallel parcel procedure. Horizontal parcel is a checked development of material
between areas at.a similar echelon; give a compelling instrument for rectifying errors between
the areas' noticed interest and their accessible stock. Sidelong parcel is characterized as the
reallocation of stock from retailers with stock available to retailers that can't meet client requests
or to retailers that anticipate huge misfortunes because of high gamble [2]. Parallel parcel is an
exceptionally viable instrument to gauge and further develop administration level of the whole
inventory chain or of a singular retailer [3]. Sidelong parcel can be isolated into Crisis Parallel
Parcel (ELT) and Preventive Horizontal Parcel (PLT). ELT commands crisis reallocation from a

retailer with more than adequate stock to a retailer that has reached stock out [4]. PLT decreases



risk by reallocating stock between retailers that expect stock out before the acknowledgment of
client requests. To put it plainly, ELT answers stock out while PLT diminishes the gamble of
future stock out. One can imagine somewhere around six significant highlights that ought to be
considered while attempting to introduce existing work efficiently: (1) the quantity of areas in

the pooling bunch, (ii) the recharging lead time from the focal stockroom, (iii) the interest
interaction, (iv) the timing (previously or after request is noticed) and ensuing reason of parcel
(preventive or crisis), (v) the reparability of loaded things, and (vi) the proportion of execution
(cost or administration level) [2]. In any case, since the organization of offices that comprise the
whole production network is commonly too complex to even think about breaking down and
advance all around the world, it is frequently attractive to focus on more modest pieces of the
framework in order to acquire a full comprehension of its attributes, execution and tradeoffs
included. One such part that is drawing in developing consideration is the nearby conveyance
organization, comprising of various retail outlets (loading areas), which are provided by a focal
stockroom or circulation focus [2, 5, 6, 7]. A superior circulation.of accessible stock among the
stocking areas can be accomplished by preventive parcel that happens before acknowledgment of
the whole requesting cycle's request [8, 9, 10]..[6] turned to reenactment to concentrate on the
two-retailer stock framework with non-unimportant recharging lead times and inconsistent
expense boundaries. Their fundamental finding is that finished pooling is as yet better than
incomplete pooling, for example parcel strategies utilizing objective and\or holds stock levels.
They likewise gave approximations for the normal available inventories, delay purchases and
parcels, as well as a heuristic calculation for assurance of close ideal request up-to amounts total
pooling. The earliest commitment to the crisis sidelong parcel issue in which the ideal request
up-to amounts expecting to be simply the recharging lead-time is zero and all expenses at every
area are indistinguishable is inferred .Prior parcel of work has been accounted for on PLT and
presently in.this.work ELT is utilized with the end goal of stock control and for cost saving.
Albeit not all inclusive to all businesses, there has been a general shift of force from producers to
retailers over the most recent twenty years, which has come about because of a blend of elements
[5]. In this work a model has been formed taking into account one focal stockroom taking care of
'n’ retailers. Model permits total pooling between retailers. At first mean interest, mean lead time
and audit period are taken as contributions to the product created and the subsequent results are
most extreme stock level, reorder level, request and lead time variety. Then by presenting the



interest and lead time which are haphazardly created for 'n' retailers for 'n' number of days in the
product we can get in hand stock, surplus amounts, requested amounts, in transit endlessly stock
came to at a specific day for every one of the retailers and for all periods for example for
complete 'n" number of days. Holding cost and rain check cost are determined for the situation
when there is no parcel and parcel cost is added when there is crisis parallel parcel of close by
stock among the retailers for the estimation of all out cost related with 'n' retailers. Then a
examination is finished for various parts of stock control utilizing parallel parcel. By utilizing
model issue at last in this paper it has been found that by consolidating parallel parcel
transportation cost is expanded, yet it is an improved strategy than a strategy of no parcels.
Sidelong parcel is a practical methodology for lessening complete expense related with all
retailers and furthermore the all out stock accessible, excess stock and stock.out amounts for all
retailers is less in instance of parallel transference when contrasted with without

Parcel as well as administration levels are additionally moved along.

2. THE MODEL DETAILING AND SYSTEM

A model has been figured out for study and to tackle the existing issue of limiting stock and
furthermore the aggregate related cost with 'n' retailers served by a focal distribution center. The
model considers a store network stock framework having one focal stockroom or dispersion
focus with an exceptionally. enormous limit, and 'n' quantities of retailers. Each retailer faces
ordinarily disseminated. irregular. interest design, request at each retail outlet is autonomous of
other's request. Lead-time is likewise ordinarily disseminated and free of other retailer's lead-
time. All retailers are following intermittent audit strategy. Focal distribution center supplies a
decent amount of units to the retailers and not permit transporting greater amount, in instance of
stock-out in.a specific period. In the event that overflow amount is stayed in the wake of
satisfying the interest, retailer will hold it. In the event of deficiency at one retailer and
accessibility of item at some other retailer, sidelong transference happens between them. Request
not fulfilled after parcel is thought of as lack. Model permits total pooling between retail outlets.
The three retailers have indistinguishable unit expenses of deficiency per period, holding and
unit parcel cost between any two retailers. Unit sidelong parcel cost among retailer is extremely

low when contrasted with requesting from focal stockroom. Connections of various expenses



and, different stock strategies are given according to following portrayal. Connections for
administration level are additionally talked about to gauge the exhibition. In this work periodic
review inventory policy is considered. Inventory is checked at the end of every single period and
if inventory is less than or equal to reorder level quantity then an order is placed. Maximum
level of inventory is given as M = (Review Period + Mean Lead Time)*Mean Demand or M = (R
+ Im). Reorder level is amount of inventories such that, if inventory level touches it or fall below
this an order is placed. Recorder level of inventory is given as per following relation.. Rl = Mean
Lead Time*Mean Demand or Rl = ImDm. When inventory reaches at reorder.level or-below this
level, an order is placed. Here in transit inventory is also included, to calculate the ordered
quantity by retailer i. It is the inventory, which has, been ordered but yet could reach to retailer.
Hence ordered quantity can be calculated as per following relation, Qi = Maximum Level of
Inventory — (In transit Inventory + Surplus Inventory) or Qi:= M — (Qti + Hi). Surplus quantity
of previous day is held by retailer. Thus total inventory for sale in-particular period is given as, Ti
= Surplus inventory of previous day + Inventory-reached that day:to retailer i or Ti = Si + Qri. It
is assumed that all retailers have maximum level of inventory at the start, for both the cases with
transference and without transference. Here  expected cost is adopted, to measure the
performance of the system. In general total cost consist of the transportation cost from the central
warehouse, inventory holding cost, shortage cost and cost of emergency Oblique transference.
But transportation cost in long run, will not vary with demanded quantity and ordered quantity.
Hence we take transportation cost constant for overall system. This will be independent of base
stock and transference policy, and can be disregarded. Thus applicable cost function include only
holding, shortage and Oblique transference cost terms, so expected cost for holding is given as,

Unit holding cost * surplus quantity of retailer i or



E(CH)= ) C,H, (1)
i=1

Expected cost of shartage is given as E(CQ) = ZUnit

penalty cost * Stock out quantity of retailer i aor <

E(CO) = Z .0, 2)

=1

and expected cost of lateral transshipment is given

I=n.j=n

by E(CT) = E Unit transshipment cost™*transshipment
=1, j=Li=j
I=n.j=n
quantity from retailer i to j or E(CT) = Z Ce Xy (3)

i=1, j=1.i+j

Now expected cost per period, with transshipment, will be sum of expected holding cost,
expected shortage cost, expected lateral transshipment cost. It can be given by following
relationship. E1(C) = Expected Holding Cost + Expected Shortage Cost + Expected Lateral
Transshipment Cost or E1(C) = E (CH) + E(CO) + E (CT)

i=n.j=n

- EI(C}—ZChH+ZCU+ z CX, (4)

i=l, j=li=j

In case of, without transshipment expected cost will be sum of expected holding cost and
expected stock out cost. It can be written as following. E2(C) = Expected Holding Cost +
Expected Stock-Out Cost or E2(C) = E (CH) + E (CO)

E,(C)= ) C,H,+ D C,0, (5)
i=l1 i=l

The performance of system is measured by expected cost and service level. Service level can be
shown in two ways. These are, demand service level and period service level. Demand service
level (SL1) gives better idea of satisfied customer. But when previous day’s unsatisfied customer
demand, does not affect next day’s demand, then Period service level (SL2) can be used to
measure the performance. Demand service level can be mathematically written as:

SL1 =1 - Total stock out quantity/Total demand



orSL.- & (6)

Period service level can be written as follows:

SL2 =1 - Total No of Stock out Periods / Total No of Periods or SL2 = 1 — NO/NT (7)

One of the above relations can be used to measure the service level of system. Using these
equations software has been developed to minimize those periods in-which the suppliers are not
in position to serve products to customers and it can be achieved by incorporating lateral

transshipment in the model as well as in the software.
3. ILLUSTRATION ISSUES

The software developed is application oriented and run on one example problem. The problem
considers three retail outlets, with one central warehouse. Warehouse is far away from retail
outlets, but retail outlets are very near to each other. There is variable lead time, which is
according to normal distribution curve, it is considered that delay may be due to different reasons
such as accidents, road blocks etc. Since retail outlets have variable demand and lead time, which
are randomly generated, they face shortage or surplus. When there is no transference among
retailers, the retailers have to pay for surplus or shortage. However with Oblique transference
both holding. and. shortage quantity decreases simultaneously shortage or surplus at one retail
outlet is decreased or. removed thereby reducing the total expected cost. If the retail outlets do
not consider for Obligue transference, they have to pay holding cost for surplus inventory that
remains after the individual demand is satisfied and have to pay for shortage cost, if stock-out
take place at some outlets. Here three outlets are considered to form a complete pooling group.
Complete pooling means that outlet with surplus will transship, its entire surplus to fulfill the
shortage at the other outlets if the surplus is less than or equal to the shortage. For each retailer
constant holding cost, shortage cost and transference cost are assumed.

In Normal Distribution we use any value of x, you can plug in the mean and standard deviation

into the formula to find the probability density of the variable taking on that value of x.



Normal probability density formula

_ 1 (x—u)2
f(X)_m/ﬁe 202

Explanation
f(x) = probability
x = value of the variable
K = mean
o = standard deviation

o2 = variance

Only need to know the mean and standard deviation of your distribution to find the z-score of a
value.

Z-score Formula

Explanation
x = individual value
K = mean
o = standard deviation

The demand for the three.retailers is randomly generated for 60 demand periods of 20 each
(retail outlet) cost parameters for all the retailers are assumed to be same for the entire group.
Holding cost for each surplus unit is Rs. 4 per unit. Shortage at each retailer is charged with Rs.

3 per unit, and transference cost of the group is taken as Rs. 2 per unit. Mean demand is taken as
15%units and its standard deviation is 3, and mean of lead-time is taken 2 and its standard
deviation is taken as 1. Example problem is solved for Oblique transference as well as without
Oblique transference. Service level and total cost associated with all the retailers in both cases of
transference and without transference are calculated. Now we have complete data with us and the

solution is as per following steps.

4. RESULTS AND DISCUSSIONS



Emergency Oblique transference in multi retailer system has been studied. Different aspects for
two cases, with transference and without transference have been compared. The comparison is
made for different aspects of inventory, such as Total Inventory Available (Fig. 1), Customer
Demand, Surplus Inventory, Total Cost (Fig. 2) and Stock out Quantity. To measure the
performance of system as well as performance of individual retailer, the service level has also
been covered. Total inventory of all the 3 retailers for 20 days without transference is 1278 and
with transference is 1231. Therefore by using Oblique transference reductionin._inventory is 47
pieces as shown in fig. 1. While comparing in cost it has been found that.total cost without
transference which is the sum of holding and shortage cost is Rs. 2771, and with transference
that even include transference cost is Rs. 2489 as shown in fig. 2.
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Fig-1 Per Day Inventory Comparison

It clearly indicates that:with Oblique transference money saved within 20 days is Rs. 282. It has
been found that stock out quantities with transference are 30 nos. less as compared to without
transference that means 30 more customers were benefitted while adopting Oblique transference
in supply chain:management. Shortage of items covered with transference in 20 days is 58
otherwise it would be 88 if there were no transference in between three retailers. Further it has
been observed that surplus quantities with transference are 77nos. less otherwise in case of no
transference we’ve to pay holding cost for these surplus quantities. Demand service level has
been found 0.87 for without transference and 0.91 for with transference and period service level
is 0.55 in the case of without transference and 0.8 with transference. So it’s very much clear
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Fig 2- Total Cost Comparison
That Oblique transference transportation cost is increased, yet it is a better approach than a

policy of no transference s because total cost associated is less.

5. CONCLUSIONS

In this paper a model has been formulated for one central warehouse serving to ‘n’ retailers.
Emergency Oblique transference technique is used for controlling inventories and associated
costs for all the retailers and finally it<is concluded that surplus quantities and stock-out
quantities are less in case of Oblique transference, so holding cost and back order cost are
decreased. The total expected cost is. less, in case of Oblique transference than without
transference. It is true for individual retailer, as well as group of retailers, participating in sharing
of inventory in emergency. Therefore Oblique transference is an effective tool to reduce the total
system cost,.as well as individual retailer’s inventory cost. In case of Oblique transference, more
customers are satisfied, than without transference. Thus it is an effective way to satisfy the
customers’ demand. To make risk-pooling (Oblique transference) strategy effective, there should
be good relation among retailers. It is win-win situation to all the retailers.
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