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Case Study 65       Personnel Assignment Problem

Personnel Assignment Problem

Problem Description

In different problem contexts, we wish to assign people to objects, such as employees to jobs, employees to rooms, etc. Each assignment has a value, and we wish to maximize the total value. Consider the case when a firm has hired N1 graduates to fill N2 vacant positions. Based on aptitude tests, college grades, and letters of recommendations, the firm calculates a proficiency index uij for placing candidate i in job j. The objective is to identify an assignment that maximizes the total proficiency score over all jobs.   

The main objective of this project is to build a decision support system that would enable the user to assign employees to jobs, employees to rooms, etc. by solving an assignment problem. Below we give a mathematical formulation of the problem. 

Mathematical Model

This problem can be formulated as an assignment problem in bipartite graphs. Let A be the set of arcs of the bipartite graph
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. The decision variables for this model are as follows:
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Where |N1| = |N2|.

Our problem states the following:


[image: image3.wmf]{

}

{

}

)

3

(

.

,

}

1

,

0

{

)

2

(

,

1

)

1

(

,

1

:

:

max

2

1

2

)

,

:(

1

)

,

:(

)

,

(

N

j

N

i

all

for

x

N

i

all

for

x

N

i

all

for

x

to

subject

x

c

ij

A

j

i

j

ji

A

j

i

j

ij

A

j

i

ij

ij

Î

Î

Î

Î

=

Î

=

å

å

å

Î

Î

Î


The objective is to maximize the value of the assignment. The first set of constraints shows that an employee will perform a single job. The second set of constraints shows that a job will be performed by a single employee. The third set of constraints is the binary constraints.  

The following algorithms can be used to solve this problem: successive shortest path algorithm, Hungarian algorithm, relaxation algorithm, and cost scaling algorithm. For more details about these algorithms and to learn more about the assignment problem and bipartite graphs, we refer the students to Ahuja et al. (1993).

Excel Spreadsheet

1. Build a spreadsheet that presents the proficiency index uij for i = 1,…, N1 and j = 1,…,N2. 
2. Build a spreadsheet that presents node-arc incidence matrix for the bipartite graph.  
User Interface

1. Build a welcome form.

2. Build a form that includes the following controls:

a. Insert a frame titled “Problem Data.” The frame includes the following:

i. A text box where the user types in the total number of jobs/employees.

ii. Two option buttons that allow the user to choose whether to type in the data or read the data from a file. If the user chooses to type in the data, two tables appear (one with dimensions N1 by N2 and the other N1*N2 by N1*N2) where the user types in the proficiency indexes (uij) and node-arc incidence matrix. If the user chooses to read the data from a file, upon selection, a text box appears where the user types in the name of the file (the location of Spreadsheets 1 and 2).

b. Insert a command button titled “See an Example.” When the user clicks on this button, a frame opens that includes the following:

i. The statement of an example of the personnel assignment problem.

ii. A mathematical formulation of the stated problem.

iii. The optimal assignment and corresponding optimal utility of the assignment.

c. Insert a frame titled “Solve the Problem.” The frame includes a list box that allows the user to choose whether to use the Excel solver or an algorithm (from the list given above) developed by the students to solve the problem. Insert a command button that, when clicked on, solves the problem using the approach selected by the user.  

d. Insert a frame titled “Sensitivity Analysis.” In this frame include a combo box to allow the user to choose a parameter for the sensitivity analysis.

e. Insert a frame titled “Reports.” Include a number of option buttons to allow the user to open one of the reports presented below. 

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Report the results from the sensitivity analysis.

2. Report the optimal assignment of employees to jobs and the optimal value of the assignment.

3. Give a graphical representation of the optimal solution.

Reference
Ahuja, R.K., Magnanti, T.L., Orlin, J.B., “Network Flows: Theory, Algorithms, and Applications.” Prentice Hall, 1993.
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� EMBED Equation.3  ���
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