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1. Introduction In the strategic planning field, the allocation of resources represents the efficient usage modality of the resources available for the achievement of long term objectives. The decisions for granting the resources are facilitated in the context of the expansion of new technologies of information and communication of computer programs, which have the role of distributing dynamically the resources within some specific domains. Linear programming represents an efficient method that incorporates several decision variables into a single pattern for the determination of the optimal solution (Ashby, 1963). The mathematical programming patterns and especially their subclass, the linear programming patterns, occupy an extremely important place both in economic theory and practice (Ratiu-Suciu, 2004). The economical theory benefited from the intake of the interdisciplinary approach that allowed the deepening of the maximal efficiency analysis of the complex systems, the discovery of new concepts of economical optimum, it has perfected the research and the cognition methods while the managerial practice has enriched with a particularly useful instrument for the economical analysis and decision substantiation. The structure of a linear programming problem includes an objective function, decision variables, constraints and parameters. The objective function implies planning a set of Performance parameters described by the decision variables. The constraints are represented by the linear equations that describe the restrictions referring to available resources while the parameters are designated by the numerical values that describe the allocation of resources. To underline the way in which the linear programming method can be applied in resource allocation optimization processes, we have made a simulation on an actual specific situation of a firm that offers the clients the possibility to subscribe for private pensions. We have focused over a company specializing in private insurance, that wants a way in on the market, given that the attractiveness of the private pension segment rises, offering two types of private pensions, in accordance with the specifications of the clients: optional and mandatory.  
 
2. Optimizing the resource allocation  The manager of an insurance company has to decide the optimal allocation for the efforts of the sales force in order to maximize the profit. The specialists in the financial planning of the company estimate that a sales agent that sells the private optional pensions package will make an annual average profit of 1,100 € while an agent that sells the mandatory private pensions will make an annual average profit of 700 €. The training for the sales operations for the private optional pensions package will require 210 hours and for the mandatory private pensions package – 390 hours; the manager of 
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the company decides the allocation of a budget of a maximum of 1.680,000 €, for all the training operations required by the two private pensions packages. The annual marginal profit for a sold optional private pension package is 510 €, while for a sold mandatory private pension package – 330 €. The marginal profit is determined as a difference between the income from selling a private pension package and the variable afferent costs. The optimization of the marginal profit of the firm requires the overcome of the minimal limit of 1,420,000 €. The maximum number of sales agents that will be recruited and selected from the persons with university studies is 4,000, in order to fit the budget for the human resources allocated by the manager of the company. In order to solve this linear programming problem, there must be identified in the first stage the decision variables that are represented by the two private pension packages: optional (OCT) and mandatory (MBG).  We are going to allocate to the team that sells the private optional private pension package the symbol X1 and to the team that sells the private mandatory private pension package the symbol X2. The next phase implies establishing the objective function with the help of the linear programming method that can be formulated as follows:   
 
Maximization π (profit) = 1.100 X1 + 700 X2        (1)  After establishing the objective function, the definition of the constraint set is necessary: the budget allocated to the sales agents for the training, the marginal profit and the maximum number of sales agents. The conversion into formulas of the three types of constraints will be made depending on the two decision variables.  The formulation of the constraint regarding the budget for the training of the sales agents (a maximum of 1,680,000 €) will take into account the number of hours designated for the development of the communication and sales skills (210 hours for the private optional pension package and 390 hours for the mandatory private pension package):  
 
210 X1 + 390 X2 ≤ 1.680.000        (2)  The second constraint of the decision problem must ensure, according to the objective imposed by the manager of the insurance society a marginal profit of 1,420,000 € through the contributions brought by the unitary marginal profits (510 € for an optional private pension package and 330 € for the selling of a mandatory private pension package).    
 
510 X1 + 330 X2 ≥ 1.420.000          (3)  The third constraint refers to the maximum number of sales agents that will be recruited for fulfilling the sales objective; we will allocate the coefficient 1 to the team selling the optional private pension package and 0 to the team selling the mandatory private pension package, because the share of the first team must be higher than the share of the second team. 
 
1 X1 + 0 X2 ≤  4.000       (4)  Because neither one of the decision variables can have a negative value, we will impose them also a constraint:   
X1, X2 ≥ 0. 
 
3. Linear Programming Method  Presently, the major challenge launched by the numerous computer applications destined for solving the linear programming problems consists of the transformation of the objective function into a linear equation system that can be solved rapidly by the computer.  In order to solve this linear programming problem, we will turn to the Linear and Integer Programming module of the WINQSB (Chang, 2002), software (www. asecib.ase.ro/soft).  The accessing of the linear programming application from the menu of the WINQSB software imposes the insertion of the entry data base, the user specifies the number of decision variables (the two pension packages – OCT and MBG) and the number of constraints (the budget designated for the 
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training of the sales team, the marginal profit and the number of sales agents). The arguments of the objective function are entered in the first line and the specific coefficients for the three constraints will be inserted in the following lines. The values in the R.H.S field (right-hand side) are represented by the functions of optimization of the allocation of the resources in the conditions of the two decision variables and the three constraints – equations (1), (2) and (3), while the Direction field indicates the algebraic sign corresponding to the optimization functions (Figure no. 1).  

 Figure no. 1 – Entry data base for the resource allocation optimization within a company that offers private pensions  The Solve the Problem function in the Solve and Analyze menu of the WINQSB computer program provides the results of the problem, that we are going to analyze and interpret in detail.  The values of the solution for every decision variable, the value of the unitary profits as well as the total contribution to the objective function are presented in the columns of the result data base (Figure no. 2). The results obtained after the simulation of the linear programming problem highlights that 4,000 sales agents of the optional private pension package (OCT) contribute with 1,100 € each to the value of 4,400,000 € in the argument of the objective function, while the difference of 1,507,692 € up to the total of 5,907,693 € is obtained by the contribution of 2.154 sales agents of the mandatory private pension package (MBG), with 700 € each. The “0” value in the “Reduced Costs” field indicates that there cannot be brought improvements to the objective function without constraint modifications in the entry data base. The “Allowable Minimum c[i]” and “Allowable Maximum c[i]” columns illustrate the interval of values in which the decision variables can be framed. In this practical example, the profit brought by every sales agent of the optional private pension package (OCT) cannot be less than 376.92 €, but it can be however large and the profit brought by each sales agent of the mandatory private pension package (MBG) cannot exceed 2,042.85 €.  

 Figure no. 2 – The results of the optimization problem for the allocation of resources within a company that offers private pensions  
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The lower part of the result picture highlights the constraints, the values that can be allocated and their effects on the objective function. We remark that two constraints “Sales Training Budget” and “Number of sales agents” present equal values in the “Left Hand Side” and “Right Hand Side” columns, and the value associated to the “Marginal Profit” constraint differs in the two columns, fact that determines us to analyze the “slack” variable situations, the “surplus” variable, hidden prices (“shadow prices”) and the feasibility intervals. The “slack” variable appears in the situation where the optimal values of the decision variables are allocated in a “ ≤ ” constraint type, and the value resulting in the “Left Hand Side” column is smaller than the value in the “Right Hand Side” column. The “surplus” variable appears in the situation in which the optimal values of the decision variables are allocated in a “ ≥ ” constraint type, and the value resulting in the “Left Hand Side” column exceeds the value in the “Right Hand Side” column. The hidden prices show the measure in which a one unit raise of the constraint value in the “Right Hand Side” column contributes to the raise of the values of arguments in the objective function, while the feasibility intervals designate the constraint values in the “Right Hand Side” column, over which the hidden process remain constant.   It can be noticed from the result table that only the “Profit marginal” constraint is situated in the stance of “surplus” variable, with a value of 1,330,769 €; this indicates that the marginal profit can reach a maximum of 2,750,769 €, without affecting the arguments of the objective function. The value resulted in the “Shadow price” column indicates that every sales agent supplementary hired can improve the profit with 723.07 €. If the number of the sales agents would not be restricted to 4,000, the company that offers private pensions could hire 8,000 sales agents, fact that would generate an additional profit of 2,892,280 € (4,000 x 723.07).  
 
4. Conclusions The main strong point of this optimization type of resource allocation within a company that offers private pensions, beside the one regarding its design, is that it permits the user to simulate the financial impact of the constraints referring to the variables such as the budget allocated for the training of the sales team, the size of the sales force and the managerial profit generated by it. 
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