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Abstract: Outsourcing is a popular method in many manufacturing systems, as it can provide materials to plants that do not
have the capabilities to self-manufacture the necessary goods. However, some concerns arise with outsourcing, such as: how
much to order, how much is it going to cost, when will it arrive, and what quality will it arrive in. If a company is in possession
of the capacity to self-manufacture the necessary goods, it is important to perform a risk management analysis to find out which
methodology is cheaper, which methodology will meet minimum quality standards, and which will be most beneficial. This
work takes an activity-based cost estimation approach to determine whether or not to bring the manufacture, in-house, of parts
that have been outsourced. In so doing, the waste that will be generated from a significant cutting operation is to be minimized
while considering two approaches to address the cutting stock problem. The two approaches are Linear Programming (via the
Lagrange Dual Price Problem) and Genetic Algorithms.
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1. Introduction
The minimization of waste is a central component of the Lean and Six Sigma philosophy for manufacturing and
production. It is the goal of this paper to examine two separate algorithms and determine which algorithm is more effective in
both the reduction of waste, and reduction of costs in an outsourcing vs. in-house decision for a company we will call “Company
XYZ.”

1.1 Application to Industry
Company XYZ is considering bringing back, in-house, a manufacturing operation which is essentially a cutting stock
problem (CSP) that is currently outsourced. The CSP is a widely known problem and can be found in many fundamental
Operations Research texts such as (Taha, 1992). The algorithms being compared are the “Lagrange Dual Price Problem” using
Linear Programming, and the Genetic Algorithm. The algorithms will attempt to provide a near optimal solution for the CSP
(Kallrath et al., 2014). The problem is formulated in a manner that addresses the question of “how much to cut,” when an
amount of raw material is given and used for production of goods (Kallrath et al., 2014).
Waste reduction in this paper takes the form of choosing the proper length of raw pipe material to order based upon
both the lengths of the various cuts needed, and the number of cuts needed, for demand driven production. The exact length of
the cuts is variable, and changes based upon the needs of Company XYZ.The length of cuts is also a function of the type of
demand that the producer is experiencing, and when that demand must be met.
Using these algorithms, we will be able to find a near-optimal solution for the amount of raw material to order. From
this we can then apply a cost estimation technique to find the overall cost of purchasing this raw material. With this estimation
we can then use the Pert Beta distribution to estimate the cost of each element in the manufacturing process. In this case, we
are only considering the purchasing and machining of the raw material, but this estimate can be used for the entire production
or manufacturing process.
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