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Objectives of the project for the yvear 2014
1. Research on the efficient frontier portfolio selection models
2. Single period portfolio selection models with complementary constraints.
Related research activities connected to realization of the first objective (Research on the
efficient frontier portfolio selection models) are:
- Research on the efficient frontier of the portfolio selection models for various risk measures;
- Analysis of the efficient fromtier of some models for sustainable development.
The  expected results to  be  obtamed for the  first  objective  are:
Dissemination of the results in symposiums / national / international conferences;
Scientific articles published in 151 indexed journals.
Research activities related to the objective: "Single period portfolio selection models with
complementarity constraints" are:
- Formulation of single period portfolio selection models with complementarity
constraints.
- A mixed-binary approach to single period portfolio optimization models.
The expected results to be obtained for the second objective are:
- Single period portfolio selection models with complementarity constraints.
- Research report, dissemination of results in symposiums / national / international
conferences

Research regarding the efficient frontier of portfolio selection models can be found in the papers
[1], [2], [6] and [7]. Results were disseminated at conferences [CO1] - [C05] [CO7] and [CO8].

In the paper [1] have been formulated several models based on portfolio theory for crop planning
in the presence of environmental constraints. The models aim to solve the tradeoff between
economic objectives and environmental objectives (mitigation of the applied amount of
fertilizers and pesticides).

We studied several numerical examples. Efficient frontiers of the models were analyzed.
In the paper [2] several crop planning models in continuous variable were formulated. The
models are based on portfolio theory and the risk is measured using two symmetric measures:
mean absolute deviation and variance of the return. Decision variables of the model are the land
areas allocated to crops. Among the models considered we mention the financial risk
minimization model and the maximization of the expected return model. Unlike previously
considered crop planning models that were discrete models, models in [2] are mathematical
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programming models i continuous variable. Several numerical examples for models, with
symmetrical risk measures, were analyzed. Comparisons were made between efficient frontiers
of the models.

In the paper [6] a model for a multi-objective crop planning that takes into account
environmental issues was presented. The model falls into the category of crops diversification
models and it provides optimal allocations of land to plots. Since the model avoids monoculture
its application helps the farmer to reduce the amount of fertilizers and pesticides applied to crops.
The crop planning model 1s a binary mathematical programming model. Efficient frontier of the
model is analyzed.

In the paper [7] a multi-objective model for finding optimal locations for wind farms and solar
plants was presented. The model is inspired from the theory of financial portfolio selection.
Location of plants to produce electricity from renewable sources is a very important decision as
it can have an important impact on the stability of energy produced. At first we formulate a bi-
criteria optimization model. Based on this model two models with a single objective for the
optimal location of power plants based on renewable energy are formulated. These models are
models of capacity expansion because they suppose the existence of some capacities for
generating electricity based on renewable energy. The models are integer programming models.
A numerical result for the minimum variance model is studied.

The results related to the second objective (Single period portfolio selection models with
complementary constraints) are original, were included in the research report [9] and were
disseminated in talk given in a conference [CO6].

The research report [9] defines a class of mathematical programming problems with
complementarity constraints. Such restrictions increase the difficulty of the problems that now
fall into the category of combinatorial optimization problems. The set of feasible solutions, for
the problems belonging to the above class, is the union of a family of convex sets. Unfortunately
the feasible set is not convex.

In this paper we present an algorithm for solving optimization problems with complementarity
constraints that involves solving a series of mathematical programming problems with convex
set of feasible solutions. The algorithm requires a large computational effort. Applications are
considered for portfolio selection models which include transaction costs and initial holdings for
the investor. For the case of linear transaction costs an equivalent formulation of optimization
models with complementary constraints with mixed-binary tvpe models i1s given. A numerical
example is analyzed.

All the targets of the research project were successfully met in the 2014 stage.

Tasks to disseminate the results obtained in the 2014 stage have been met. The results were
disseminated in the context of talks gsiven at prestigious scientific  conferences.
The expected results to be obtained were published in ISI indexed journals, in international
conferences proceedings, and in a research report on the subject.



Papers published in international journals (151 indexed)
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Papers submitted for publication at ISI indexed journals
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Dissemination of the results in prestigious conferences in the field

Talks given at the national conferences
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