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The goal of this paper is to optimize location,
inventory, and allocation decisions under
stochastic demand described by discrete
scenarios. Objective function of proposed model
minimizes the expected total cost, including
location, transportation and inventory costs of
distribution system over all scenarios.
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Logistics technologies and logistics operations are
based on the interaction of various subsystems of
the distribution system. Its optimization offers the
opportunity to achieve desired results. Goal is to
ensure the movement of material from point of
origin to point of consumption to meet the needs
of end customers.
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Decision making about distribution system design
or redesign is based on given database of
information. In decision making process we
predict some elements of system, but we cannot
predict them with certainty. In this case even
deterministic models contain elements of
randomness, therefore their future values can be
predicted only with some probability.
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The aim of our model is to minimize the total
costs of setting up, transporting, holding and
ordering inventory. Therefore, our model is
divided into four main parts:

fixed installation costs,

transportation costs,

Inventory costs,

cost of safety stock.
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We use the following notation:

Sets

| set of retailers, indexed by i

] set of potential distribution centers, indexed by j

S set of scenarios, indexed by s

Parameters

Costs

Co;  fixed cost per year of opening DC j, for je/

Ct;;  perunit annual cost for transport

Cs per unit cost for order

Ca fixed cost for order

Demand

Y mean annual demand at retailer i in scenario s, for i€l, seS
o2  variance of lead time

Hfg variance of demand at retailer i in scenario s, for iel, seS
L; lead time from DC to retailer

z safety coefficient, customer service level



LOCATION MODELWITH STOCHASTIC INVENTORY

Decision Variables

X.:

{1, if is opened DCj € |
]

0, otherwise

v {1, if retailer ¢ € [is served by DCj € Jin scenario s € §
s 0, otherwise

Location decisions are scenario-independent: they
must be made before it is known which scenario
will be realized. Assighment decisions are scenario-
dependent, so the variables are indexed by

scenario.
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The model is divided into four main parts:

fixed installation costs CoiX;

transportation costs Lier AisCti;Yijs

inventory costs (s JZC‘IZEEM“Y”S + Ca—2eliTys
Cs JZC{IEEEIAEYUS
Cs

cost of safety stock zcs JEEEILjJi?S}}jS + Xier Ais 055 Yijs
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In this paper we formulate stochastic facility
location model with know probability distribution
for each scenario, with condition} . ..p. = 1. Than
objective function minimizing above mentioned
costs looks like:

l 2CaYier AisYijs ZicldisYijs
mmzseszfﬂp3<coj‘¥j+ZEEI’1isCtinijs+CS\/ ST s 4 Cq KBl

Cs JZC&EiEIAisYUs
Cs

+ZCSJZ£EI Ljaizsyijs + Dier ’lisgizs Yijs)
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. 2CaierAisYijs YierdisYijs
min Yees Xy Ps | CojX; + 2ier AisCtiYjs + CSJ - + Ca chaEaef«ls.sYus +
Cs

+ZCS\/Z£EI LiolYis + Yier )Lisggzgyijs)

subject to
Z_}E]Y[_jszl IEI,SES
YijSSXj I'EI,_}FE],SES
X; €{0,1} JE]

Y5 € {0,1} i€l,jE] SES



