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Abstract. The objective of the paper is to present a multiple criteria hierarchical process (MCHP) approach for portfolio
selection in a stock exchange. One of the problems that investors usually face is which stock should be included in the
portfolio. This paper helps investors answer that question, and the paper presents an MCHP approach using different criteria
based on financial ratios that the decision maker (in this case, the investor) will give different weights to make a portfolio
based on her preferences; different importance is given to each criterion. An example using the Mexican Stock Exchange is
presented.
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1. Introduction

All stock exchanges in the world are institutions
that were created to support the selling and buy-
ing of different securities, such as shares of stocks,
bonds, and other financial instruments. Companies
need financial resources for operation or expan-
sion projects; in these cases, companies utilize stock
exchanges. In this sense, stock markets together with
financial institutions contribute to channeling the
savings of investors towards productive investment,
which is a source or growth and employment in coun-
tries [1]

The main problem to deal with when participat-
ing as an investor in the stock exchange is risk. In
the stock exchange context, the aspects to take into
account to transfer risk are coverage, assurance, and
diversification [2–4]. Different studies are carried out
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on these three elements; however, this research is
focused on diversification. Diversification refers to
holding similar amounts of many risky assets instead
of concentrating all your investment into only one
asset; thus, diversification limits your exposure to the
risk of any single asset [5, 6].

Diversification allows for risk reduction. The port-
folio selection process helps investors to find different
types of assets for diversification. The foundations
of portfolio selection are based on classical finan-
cial theory, which considers the concepts of risk
and return in the context of optimization. Consid-
ering portfolio theory, Markowitz [7] proposes a
mean-variance model (M-V model) establishing the
generation of an investment portfolio with different
risky assets, decreasing the risk as a result of diversi-
fication, without any reduction in its expected return.
From this work, various extensions were generated
[8], such as maximum individual risk [9], marginal
risk [10], probabilistic risk [11], and the cardinal-
ity constraint [12]. In recent years, the number of
critics of Markowitz’s basic model have increased
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because it excludes individuals’ preferences. There
is some evidence in portfolio optimization research
indicating that investors prefer portfolios based on
different criteria, such as expected return and risk
[13, 14]. Investors have individual preferences that
are not reflected in Markowitz models because not
all the relevant information for an investment decision
can be captured in terms of return and risk. Therefore,
most models do not incorporate the multidimensional
nature of the problem [15, 16].

In this sense, a model that includes investor prefer-
ences based on additional decision criteria will lead
to a more exciting portfolio than those that consider
only return and risk. Additionally, investors may have
different profiles, and their perceptions of the relative
importance of various criteria can drastically change
[14]; therefore, the diversification strategy should be
linked with investor risk behavior [18]. The portfo-
lio selection problem is achieved through a two-stage
process: a) Evaluation of the performance of a set of
stocks where different criteria are identified based on
the decision-maker’s preferences and b) Construc-
tion of the portfolio, which consists of deciding the
amount of capital budget to be invested in each stock
selected in the first stage [18–22].

The present work addresses the first stage of the
portfolio selection problem as a multicriteria rank-
ing problem through the adaptation of the multiple
criteria hierarchical process (MCHP) due to the nat-
ural hierarchy that the portfolio selection problem
presents in terms of its criteria, including book values
and market values. An analysis of companies ranked
in terms of various subgroups of criteria; the compre-
hensive ranking process is carried out. It is possible
to explain the performance of the shares and their
potential for investment.

The article is structured as follows. In Section 2,
similar works that use different methodologies for
portfolio selection are detailed. Section 3 describes
the data and how they will be treated. Section 4
describes the process that will be followed to make
a multicriteria hierarchical selection. In Section 5,
an example of MCHP for portfolio selection based
on Mexican Stock Exchange (BVM for its acronym
in Spanish) stocks is presented. Finally, Section 6
summarizes the main conclusions.

2. Related works

Several works identify different criteria that should
be considered when investing in a stock exchange. For

example, [23] assess Egyptian assets to determine
the criteria needed to build a portfolio manage-
ment model for investment in the Egyptian Exchange
(SEE). The study concludes that the factors to be con-
sidered for a portfolio are fair value, liquidity, sales
growth, net profit growth, sector growth, bank inter-
est rate, market capitalization, dividend shares, cash
dividend, volatility, and beta coefficient.

Perc̨in & Aldalou [24] propose a financial per-
formance evaluation model. Fuzzy AHP is used to
assign weights to the evaluation criteria. Fuzzy TOP-
SIS is used to rank the alternatives. The model is
applied to airline companies listed on the Istanbul
Stock Exchange from 2012 to 2016.

An application of an MCDA sorting methodol-
ogy for making decisions concerning the portfolio
selection problem with UTADIS to determine the
decision-maker’s utility function using a predefined
classification (sorting) of a reference set of stocks is
presented by [25]. The procedure is illustrated with
a case study of 98 shares from the Athens stock
exchange using 15 criteria.

A portfolio optimization model based on the clas-
sical Markowitz mean-variance model was proposed
by [14]. The model was applied to the Standard and
Poor’s database of 1,108 investment funds.

Sánchez, Milanesi, & Rivitti [26] studied the port-
folio problem by applying AHP for the analysis of
4 Argentine companies and evaluated the perfor-
mance of the model with five types of financial ratios
(profitability, activity, liquidity, solvency and market
value) calculated with accounting information from
2006.

Mohammad Hasan et al. [27] applied the
eigenvector-TOPSIS method to a sample of eighteen
superior companies from different industries of TSE
over five years. The decision criteria used were the
return, earnings per share, price/earnings ratio, beta,
turnover rates, trade times, return on assets, return on
equity, and current ratio.

Bahloul & Abid [28] developed a model that uses
AHP and goal programming (GP) methods to study
the impact of a mixture of investment barriers on
international portfolio selection. The AHP was used
first to determine the suitable global equity portfolios
concerning the barriers to global investment. Then,
the GP model, incorporating the market weights of
the maximum return, minimal variance, and AHP
portfolios, was formulated to determine the optimal
international equity portfolios.

AHP was applied in the banking sector of the Nige-
rian capital market, including 24 banks that emerged


