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ABSTRACT
Project selection is a major problem in managerial decision making. In this study, a deterministic model that schedules project starts is formulated as a binary integer program. This model is applicable in various settings such as selection of engineering projects in corporate planning, or in other planning environments in which the candidate projects are interdependent. The results of experimental runs with representative data show that the binary integer model can provide the required solutions in a very reasonable amount of time.

INTRODUCTION
Effective decision making is vital for any enterprise in coping with the rapid technological, social, and economical changes. Scientific decision making tools are essential for effective decision making. However, in many enterprises these tools are still not in extensive use and the decisions are generally made based on judgment and intuition. This managerial shortcoming results in an inadequate decision making process, thus reducing the competitiveness of these enterprises. A pivotal tool in scientific decision making is mathematical models. Mathematical models process data and transform them into relevant information. The role of models in decision making is aptly expressed by Bisschop and Meeraus [5]: “Mathematical models are used as a framework for analysis for data collection, and for discussion. They are created to improve one’s conceptual understanding of the problem. If several decisions makers and/or institutions are involved in a final decision or set of recommendations, models can be used as neutral moderators to guide the discussion. Different viewpoints can be tested and examined. In such an environment the actual values resulting from testing different scenarios are of interest.”
Project selection is a major problem in managerial decision making. For instance, it is central to the portfolio selection process in investment planning and evaluation of engineering projects in engineering economic analysis. Essentially it is a resource allocation problem: determining the distribution of limited budgetary resources among competing alternative projects. Because effective and efficient management of scarce resources is of paramount importance in every organization, this area has received considerable attention in the literature.

In this study new developments in mathematical modeling approach will be reviewed and compared to standard financial approaches such as Net Present value and Internal Rate of Return.  The similarities and differences in mathematical models and standard financial models will be highlighted to show how the two approaches differ or complement each other.
PREVIOUS WORK

The capital budgeting problem determines which projects to fund given a constraint on available capital. The net present value (NPV) of each project is calculated, and the objective is to maximize the NPV of the sum of the chosen projects subject to funding constraints.

The capital budgeting problem is one of the first integer programming problems studied. It was first posed by J. H. Lorie and L. J. Savage [17]. Weingartner [27] analyzed the above "Lorie-Savage Problem" and estab​lished a framework for the capital budgeting problems. Following his pi​oneering work, an extensive literature was developed on the mathematical approaches to capital budgeting problems using linear programming [3] [28] [8] [20] [21], goal programming [11], nonlinear programming [21], mixed-integer programming [6] [13], and simulation [14] [24] [16].

Bean et al. [2] solved a multi-period version of the problem where the objective is to maximize net cash present value profit by divesting assets subject to certain lower bounds on the return on equity that companies must achieve each year. Another integer programming formulation was given by Hall et al. [9]. The problem is to decide on project funding at the National Cancer Institute of U.S.A. The fleet mix planning of the U.S. Coast Guard is discussed as a capital budgeting problem by Bhargava [4]. In this paper, the problem is to determine a set of new assets that can be obtained using a given capital so as to maximize the performance of the fleet. For a review of approaches to the capital budgeting problem, including parametric, chance-constrained, and quadratic programming formulations are given in Levary and Seitz [15].

The capital budgeting problem is also referred to as the multidimen​sional knapsack problem in the literature [19]. The knapsack problem [7] is NP-hard in the ordinary sense [2]. The time requirement for the opti​mal solution grows exponentially with the size of the instance. In addition to the exact methods based on the branch and bound approach, there are numerous heuristic methods proposed for this problem. 
These heuristics may obtain good solutions that are close to optimal, in general, but do not guarantee optimality. Good heuristic methods that yield approximate so​lutions to multidimensional knapsack problems are proposed by Senju and Toyoda [25], Toyoda [26], Balas and Martin [1], Hillier [10], Kochenberger et al. [12], and Magazine and Oguz [18]. A comprehensive review of knapsack problems is given by Pisinger and Toth [23].

The presentation will include the recent developments in this area.  
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