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One of the main issues in holding companies is the issue of optimizing the investment
portfolio. This issue can be discussed at three levels of industry, product, and company
selection, and multiple and sometimes conflicting criteria and goals are involved in this
issue. The aim of this research is to design an industry portfolio optimization model in
holding companies with a goal programming approach. In this regard, first, the
indicators affecting industry selection are identified, and then, using the DEMATEL
technique, the internal relationships between these indicators are calculated, and then,
using the Analytic Network Process (ANP) method, the indicators affecting industry
selection and target industries are prioritized. Finally, by modeling the problem,
considering multiple goals, and using the goal-oriented programming method, the
optimal weight of the target industries and the proposed industry portfolio are
presented. The research results indicate that in the proposed portfolio, the oil, gas, and
petrochemical, mining, and ore, and pharmaceutical industries have the greatest
weight. The proposed portfolio shows better returns compared to the existing portfolio
of one of the holding companies.
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Extended Abstract
Introduction

One of the main issues in holding companies is the issue of optimizing the investment portfolio.
This issue can be discussed at three levels of industry, product, and company selection, and multiple and
sometimes conflicting criteria and goals are involved in this issue. Holding companies are common
organizational structures in many countries and play a significant role in the economic growth and
development of each country. According to Gold, Campbell, and Alexander (1994), holding companies
must answer the following two questions to formulate and develop their portfolio strategy:

» In what areas and with what mechanisms should they invest? (Making the right and appropriate
investment decisions)

» How should they direct and control the invested areas, i.e., subsidiaries or businesses? (Making
the right direction and control decisions)

The answer to the second question is beyond the scope of this research. However, regarding the
first question, the lack of a suitable and comprehensive model for optimizing the investment portfolio in
holding companies doubles the necessity of designing a model for decision-makers in the field of
investment in holding companies. Optimizing the investment portfolio in holding companies should be
done at three levels: industry, product, and company. Holding companies are trying to build a portfolio by
investing in companies operating in similar or dissimilar industries, so that they can enjoy benefits such
as synergies and supply chains. These companies are one of the main players in financial markets,
especially capital markets worldwide, and in recent years, in many cases, they have held the largest assets
compared to other financial institutions. The extensive presence and activity of these companies in
financial markets can play a decisive role in the development and efficiency of the capital market in each
country.

The existence of multi-criteria and multi-objective issues at the group and company levels, where
these criteria and objectives sometimes conflict with each other, has also made decision-making difficult.
To improve performance and increase the profitability and return on assets of these companies, it is
necessary to optimize the investment and financial structure based on a scientific model at the three levels
of industry, product, and company. In other words, the need to design an investment portfolio optimization
model with a comprehensive approach in holding companies is palpable. In this study, we aim to present
an industry portfolio optimization model in holding companies with a multi-criteria and multi-objective
approach and using a scientific mathematical model.

Methods and Materials

This research is applied in terms of purpose and descriptive-survey research in terms of method.
The data of this research have been collected from scientific literature, interviews with scientific and
executive experts, DEMETL questionnaires, a questionnaire to determine the relative importance of
criteria affecting the selection of industries and prioritization of industries, as well as financial information
of the holding company under study. The study population in this research can be defined at two levels.
At one level, in order to determine the criteria affecting the choice of industry, determine the internal
relationships of these criteria, and also prioritize the criteria and industries in question, investment and
financial experts of holding companies have been used. The second level of the studied community in this
study is the holding companies. From another perspective, the industries under study can also be
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considered as a community. Currently, nearly 40 industries are active in the country's capital market, and
in this study, we have used the industries in the investment portfolio of a multidisciplinary holding
company listed on the Tehran Stock Exchange, which currently has 8 main industries, for modeling. To
determine the sample from among the experts, purposive sampling method was used. After identifying
the criteria affecting the choice of industry and determining the key criteria, using the direct relationship
matrix in the DEMETL technique, the relationships between the indicators under study were identified
and it was determined which factors each factor influences and which factors it is influenced by. Next, the
priority of these indicators should be determined using pairwise comparisons based on the Analytic
Network Process (ANP) method, for which a questionnaire measuring the relative importance of
indicators was used. This questionnaire was designed based on the relationships obtained from the
DEMETL method and was provided to the experts for completion; after completing and collecting the
questionnaires, the collective judgment of the experts was made using the geometric mean. At this stage,
after drawing the research model in the Super Decision software and establishing relationships between
the criteria, in order to determine the priority of the criteria and industries under study using the ANP
method and based on the experts' opinions, the numbers resulting from the collective judgment of the
experts are entered in the form of pairwise comparisons in the initial super matrix. Then, this super matrix
is balanced and raised to a power based on the Markov chain rule until the numbers in each row of the
super matrix are equal. Finally, by considering multiple goals and modeling the problem within the
framework of the ideal programming model, the weights of the target industries are determined to form
the proposed industry portfolio.

Findings

By entering the desired parameters into the model and standardizing it, we transformed the model
into a linear programming model. After doing this and importing the model into Lingo software, the
desired model was solved with 54 variables and 26 constraints. The value of the objective function, which
was the minimization of deviations from the desired ideals, was obtained as 0.4041. It is worth noting that
this value was obtained after 27 iterations. The results of the research indicate that the oil, gas, and
petrochemical industries with 60%, mining and minerals with 20%, pharmaceuticals with 12%,
information and communication technology with 5%, and animal husbandry with 3% have been selected
to form an optimal portfolio.

Discussion and Conclusion

In this research, we focused on optimizing the industry portfolio in holding companies using a
goal-programming approach. The oil, gas and petrochemical, mining and minerals and pharmaceutical
industries have the largest weight in the portfolio. In other words, if we want the intended goals to be met
to an extent that the deviations between the goals are minimized, we should allocate more of the portfolio
weight to the three mentioned industries. Allocating more of the portfolio weight to these three industries
will improve the return on assets, while reducing risk, improving liquidity and increasing value creation
in the company. The designed investment portfolio has heterogeneous diversity. In other words, there are
different industries in this portfolio. In this context, attention should be paid to the research conducted in
the field of diversity. Most of the research related to diversity focuses on two issues. Some of them
emphasize the use of diversity by the firm in order to achieve economies of scale and scope and the
exploitation of unused capacity. Other studies have also emphasized the distinction between homogeneous



and heterogeneous diversification, stating that homogeneous diversification creates more value than
heterogeneous diversification because homogeneous diversification enables firms to share resources and
skills across related business units. However, this research has focused on firms operating in countries
with developed markets, so it is not generalizable. In general, heterogeneous diversification has worked
better than homogeneous diversification in developing countries. This is because in developing countries,
there is high risk and heterogeneous diversification can reduce risk.

In the practical field, the foundation can be laid for creating a decision support mechanism that
allows for the collection and processing of input data to the model at each stage in a systematic and easier
manner. Also, senior managers of holding companies can use the model to test and implement it and use
it.

In terms of theory and theoretical development, the following are also suggested:

» Multi-periodization of the proposed model;

» Combining the fuzzy approach with the ANP process;

» Using other multi-criteria decision-making methods such as Electra and TOPSIS;

» Separating industries and providing a model for determining the holding's product portfolio.
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