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Abstract: Inside the supply chain, the industry faces numerous uncertainty sources that influence demand forecast. Even 
though several prediction strategies consider deterministic demand which affects all supply chain echelons including raw 
materials scheduling and by consequence warehouse and supplier capacities. This in turn generates wastes as inventories, 
obsolescence and shortages. Attending the mentioned problem it is proposed a dynamic lot-size raw materials model under 
stochastic demand including warehouse capacity and purchasing minimums restrictions with the objective of minimizing 
total costs. Are analyzed four different forecasting strategies and is applied the suggested model into a real case study with 
the specified restrictions. By the other hand we emphasize the importance of a warehouse management system to access to 
precise inventory information as a key for an accurate lot size. 
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1. Introduction 
 

Because inventories increasing leads to transportation costs rising, longer lead times and difficulties on responding 
in a proactive way to changes; it is vital for the companies to have real time information and visualize the flow of their 
products in every stage. This is crucial, as the accuracy of the decision making process depends on the information precision 
in the moment it is required (Zhou et al, 2006).  

According to Zhou et al (2006), the companies currently have been trying to enhance their businesses through the 
efficiency improving of their internal operations. This has made that manufacturers implement different techniques such as 
materials requirement planning (MRP), just in time (JIT) and enterprise resource planning (ERP). 

Zhou et al (2006) point out in three methods the monitoring of assets and their identification: pencil and paper better 
known as manual update of registries, printed barcode labels techniques for use with laser readings and computer for registres 
and Radiofrequency Identification Systems (RFID). As the barcode is read by a light scanner, the growing use of barcodes 
was limited to only clean environments and requires having the scanner very close to the barcode. Other methods such as 
radio frequencies promised to get rid of these limitations. In general, the current methods of assets identification allow 
updating the information in real time, leading to a better decision making. 

Gong and de Koster (2011) refer to the uncertainty sources and classify them according to their location or structure. 
In order to face these uncertainties, storage researchers have applied several stochastic models such as heuristic optimization 
and simulation. 
 Regarding materials scheduling, Wong et al (2012) propose a dynamic and stochastic lot-size model for raw 
materials that deteriorate easily. In this model the optimum unit cost for materials and inventory holding is determined by a 
system based on an artificial neuronal network (ANN) to get the simulation results, followed by an Ant Colony Optimization 
method (ACO) to find the variables that leads to an optimal decision. Considering an objective of minimizing the total cost 
that includes manufacturing and material replenishment costs, Wong adopts the inventory managed by the vendor. As future 
work, Wong suggests to try this method under different scenarios. 

In other hand Louly and Dolgui (2011) analyzed the parameterization of the MRP software to simulate the 
uncertainty of lead time. Their model is based on the supposition that demand is deterministic and is also limited to a single 
article. The model and algorithms proposed by Louly and Dolgui minimize the sum of the setup and holding costs while 
satisfying a constraint of the service level. Its originality is in finding a closed form of the objective function, valid for any 
probability distribution of the actual lead times.  MRP is based in the supposition that demand and lead time are 
deterministic. Nevertheless, most of the production systems are stochastic.  The goal of this model is to find optimum values 
for periodicity parameters and planned lead time minimizing the sum of costs. As future work, the model proposed by Louly 
and Dolgui can be used with different demand values to examine its sensitivity to the parameters. 
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