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Objectives of the project for the year 2013:
1. Research on the efficient frontier portfolio selection models;
2. Research on absolutely optimal portfolios.
Activities connected to realization of the first objective (Research on the efficient frontier
portfolio selection models) are:
- Defimtion of efficient frontier set and function associated to a portfolio selection model
in general framework;
- Properties of efficient frontier set and efficient frontier function.
The expected results to be obtained for the first objective are:
- Dissemination of the results in symposiums / national / international conferences;
- Scientific articles published in IS] indexed journals.
Activities related to the objective: "Research on absolutely optimal portfolios" are:
- Research on the financial markets that allow absolutely optimal portfolios.
- Examples of absolute optimal portfolios and studies on stochastic vectors that allow
absolutely optimal portfolios
The expected result to be obtained for the second objective is:
- Dissemination of the results in symposiums / national / international conferences;

Research regarding the first objective (the efficient frontier of portfolio selection models) can be
found in the papers [1]-[5]. Results were disseminated at conferences [CO1] and [C03] - [CO7].

Several problems connected with the efficient frontier associated to a portfolio selection model
were investigated. In order to avoid several confusions that had arisen in the literature of
portfolio theory we associated the notions of efficient frontier set and efficient frontier map to a
general parametric optimization problem. Consequently five portfolio selection models were
defined: two minimum risk models, two maximum expected return models and a compromise
optimization model. Conditions under which the efficient frontier set associated to the minimum
risk model 1s equal or it is included in the efficient frontier set associated to the maximum
expected return model were investigated. Taking into account wvarious hypotheses on the
covariance matrix and on the vector of expected returns we proved several relations between the
efficient frontier sets and the efficient frontier maps associated to the mean-variance portfolio
selection models. Some abstract problems in which the risk map and the map of expected returns
are convex or quasi-convex functions were considered.



In [1] a general method that converts a non-convex optimization problem in a problem which has
better properties was proposed. Under some assumptions the local convexity of the Lagrangean
function is ensured and thus the class of the optimization models to which the dual method
applies is extended. A numerical application for a particular optimization problem which belongs
to the class of portfolio selection models is presented. The efficient frontier of the problem is
analyzed.

In [2] are studied portfolio selection models of mean-variance type in which there are missing
data. It presents a formalization of the construction of the vector of means and of the NaN
covariance matrix for these models. Based on this idea, starting from a matrix containing
historical data on the rate of return and from a sequence of binary matrices that describe the
location of missing data in the matrix containing historical data on the rate of return, the efficient
frontier of the minimum risk models is studied.

In [3] a crop planning model in the presence of environmental penalties is studied. The model
aims to find an allocation of land lots crops so as to reduce the impact of agricultural practices on
the environment. The objective function of the model is linked to environmental taxes paid by
the farmer, so it has the significance of environmental risk. The purpose of the model is to
minimize the objective function. Simulations were performed on the efficient frontier model
mentioned above in terms of historical data of different lengths.

In [4] several models based on application of the portfolio theory to the crop planning crop in the
presence of environmental constraints have been formulated. The models aim to solve the
tradeoft between economic goals and those of reducing the fertilizer and pesticide application.

In [5] a LR fuzzy possibilistic portfolio selection model was proposed. The model is of Mean —
VaR type and contains a special class of fuzzy numbers. An algorithm for solving the model is
proposed. The algorithm is then applied to a numerical example in order to illustrate the potential
applications of the new model.

Research on the second objective (absolutely optimal portfolios) is contained in [C02] 51 [CO3].
A research on the financial markets that allow absolutely optimal portfolios was performed.

A definition of the absolutely optimal portfolios was given. Given a portfolio, necessary and
sufficient conditions for the existence of a stochastic vector such that the siven portfolio is
absolutely optimal were established. Examples of absolute optimal portfolios were also given.

All the targets of the research project were successfully met in the 2013 stage.
Tasks to disseminate the results obtained in the 2013 stage have been met. The results were
disseminated in the talks given at prestigious scientific conferences.

The expected results to be obtained were published in ISI indexed journals and in international
conferences proceedings.
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Papers published in Proceedings of international conferences
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Cardiff, UK, 2013, pg 409-414. IEEE 2013. ISBN 978-0-7695-5073-2.
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Papers published in IS1 indexed journals (online)
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Papers accepted for publication at ISI indexed journals
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Published book
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Dissemination of the results in prestigious conferences in the field

Talks given at the national conferences
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Talks given at international conferences
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