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Figure 3.22. The distributions of chromosomes at various generations:
(a) — Starting Generation, (b) — 20th Generation, and (c) — 50th Generation.
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Figure 3.23. Verification of the optimal design from GA search in case of

The results obtained from GAs have been verified with the simulation.
verification is shown in Figure 3.23.
solutions among all possible combinations.

case of 5 doctors.

constraints.

deterministic number of patients.
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It should be noted that there are only 5 feasible
All 5 feasible solutions belong to the
The solutions are classified as feasible when they satisfy all the

It should be noted that the constraints in this numerical example are

complicated and can be obtained in terms of numerical values only. Nevertheless,

the optimization result shows that the employed method of constraint handling

effectively performs to obtain the optimal solution.
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3.4  DISCUSSIONS

Although complicate mathematical models are formulated herein, the following
technical aspects should be noted. First, it is shown here that GA reveals satisfactory
performance in context of dynamic systems or time-variant problems where the
objective function in general can be an implicit function of the variables to be
optimized. Second, the total number of variables to be optimized can be higher than
that considered in the numerical examples, when non-constant adjustment magnitudes
are considered for respective age groups. Third, the utilized adaptive penalty scheme
works satisfactorily for sufficiently large numbers of constraints. Interestingly, the
number of constraints is relatively high when compared with many other optimization
problems. Such a large number of constraints are attributed by the dynamic aspect of
the problem, from which the constraints are imposed at every time step. Yet, there are
many constraints at each time step. Total number of constraints is even dramatically
increased when the number of time steps becomes high. Since the constraints that are
considered herein are limited to those relevant to the age only, it is expectable that the
number of constraints becomes extremely high in practical HRM. Other kinds of
constraint include the financial constraints, performance constraints, merit constraints,
etc. Therefore, constraint handling is a critical issue in the application of GA to
HRM. Third, the adjustment magnitudes that are used in the determination of the age
distribution are selected from the best GA solution. There are other GA solutions that
yield the same order of total discrepancy magnitude (ERR). In other words, there are
other alternative sets of adjustment magnitudes. The number of alternative sets can be
filtered out down to a smaller number of sets by imposing additional constraints.
With respect to other possible alternative sets, HR planning for HRM is a multi-modal
optimization. Therefore, GA for multi-modal optimization is required when several
alternative sets of the adjustment magnitudes are desired. Such a case is out of the

scope of this research and thus will not be addressed further.



