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Purpose: The aim of the article is to compare the results of the constructed effective portfolios
and non-effective portfolios build on the basis of the value of the indicator constituting
a synthetic assessment of decision variants.

Design/methodology/approach: The article uses the multi-criteria TOPSIS method in the
standard and fuzzy approach. It was used to evaluate listed companies that were examined in
terms of selected fundamental and market characteristics. Taking into account the fuzzy method
made it possible to treat the values of criteria from three years as triangular fuzzy numbers,
and the values of the measure on the basis of which the ranking was created were also used to
build non-effective portfolios.

Findings: A multi-criteria evaluation of selected listed companies was performed and, on the
basis of the obtained rankings, the sets constituting the basis for the construction of effective
and non-effective portfolios were selected. The designated effective portfolios (after
pre-selection using the FTOPSIS method) were in most cases more profitable than the market
portfolio, while the non-effective portfolios, using TOPSIS as the pre-selection method,
were (with one exception) more profitable than the effective portfolios.

Research limitations/implications: It was not possible to unequivocally recommend the
approach used, although the results appear promising.

Practical implications: Taking into account the proposed approach, one can methodically
build more profitable and more attractive portfolios.

Originality/value: Non-standard approach to criteria assessments and the use of metacriterion
values to determine the portfolio structure. The considerations may be of interest to stock
market investors.

Keywords: Effective portfolios, fuzzy TOPSIS, multi-criteria problem, non-effective
portfolios.
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1. Introduction

Various methods are used to build equity portfolios. When a long-term portfolio is
constructed, fundamental analysis is often used to assess the company and its economic
environment. Such an assessment is made on the basis of many indicators characterizing the
studied areas. The multitude of available indicators may make the analysis of the issue difficult,
so it is worth approaching the problem in a methodical manner: selecting the most important
factors describing the company's condition, and then applying the method of ordering objects
assessed through the prism of these factors. Such a possibility is provided by the use of multi-
criteria methods that allow for the ordering of objects assessed in terms of many criteria.
The conducted analysis makes it possible to identify companies with the most preferred features
by the decision-maker, and based on the obtained set, a portfolio can be built. One of the options
for selecting a portfolio is to designate effective portfolios consisting in solving optimization
tasks in which, at a given rate of return, the portfolio risk is minimized or, at a given risk level,
the portfolio's rate of return is maximized (Jajuga, and Jajuga, 2015). The research made it
possible to designate effective portfolios that minimize the portfolio risk, compare them with
the results of the market portfolio and, using a non-standard concept, construct non-effective
portfolios.

The aim of the article is to compare the results of the constructed effective portfolios and
non-effective portfolios built on the basis of the value of the indicator constituting a synthetic
assessment of decision variants, as well as a recommendation of the approaches used.
The research hypothesis states that the obtained non-effective portfolios may be more profitable

for the investor than the effective and market portfolios.

2. Research methodology

In the research, to assess the economic and financial situation of companies, the multi-
criteria TOPSIS method was used in two versions: standard and fuzzy. This method is widely
used in a variety of problems and its end result is a ranking of objects. It is possible to
distinguish several variants of the method, so it can be used, for example, for variables presented
in the form of crisp values, fuzzy numbers, interval numbers, linguistic data and others.
The TOPSIS method has also found applications in supporting portfolio selection (Chen,
and Hung, 2009; Ece, and Uludag, 2017; Kazemi et al., 2014; Liu, et al., 2012; Nguyen,
and Gordon-Brown, 2012; Raei, and Bahrani Jahromi, 2012). The considerations presented in

this study are a continuation of previous research in which, by proposing various approaches,



Comparison of profits of effective portfolios... 201

ways to generate profitable, attractive portfolios for the investor are looked for (Po$piech,
2017a, 2017b, 2018; Pospiech, and Mastalerz-Kodzis, 2015, 2016).

In the article, as in previous works, the starting point is the selection of the initial set of
companies, assessment of their economic and financial situation (using the TOPSIS methods,
where the role of evaluation criteria play chosen fundamental and market indicators), building
the ranking and selecting the set constituting the basis for portfolio construction. The ranking
was built using the TOPSIS and FTOPSIS methods. Data from three years were taken into
account for selected indicators (Tarczynski, 2002). Using the standard version of the method,

the mean value for the studied years was determined, while in the case of the fuzzy version,

the data from three years were represented as triangular fuzzy numbers @'* = (I, ,m, ,u,),

where: k — specifies the criterion number, /x — the smallest value of the criterion assessment for
the company from selected years, m; — the middle value of the criterion assessment for the
company from chosen years, ux — the highest value of the criterion assessment for the company
from considered years.

The procedure of determining the multi-criteria ranking using TOPSIS methods can be
found in many works, including (Hwang, and Yoon, 1981; Jahanshahloo, et al., 2006;
Lai, et al., 1994; Roszkowska, and Wachowicz, 2013; Trzaskalik, 2014). Generally, it includes
building a decision matrix, its normalization, determination of ideal and non-ideal solutions,
calculation of object distances from these points and the relative distance S;, on the basis of
which the ranking is constructed (the higher the value, the higher the position in the ranking).

Four fundamental and market indicators were selected as evaluation criteria (Leszczynski,
2004; Tarczynski, 2001, 2002; Trzaskalik, 2006; Tyran, 2001):

— return of assets ROA (net income/average total assets),

— return of equity ROE (net income/shareholder equity),

— P/BV (price-book value),

— P/E (price-earnings ratio).

Each of the above criteria was found to be of equal importance and the maximization of
each of them was assumed.

As the analyzes are a continuation of previous research, the base set of companies includes
those that made up the WIG20 index in December 2017, while the data for the indicators come
from 2015-2017. After applying multi-criteria methods and obtaining rankings, effective
portfolios were determined using the classic Markowitz approach (Markowitz, 1952), in which
the portfolio variance was minimized at a given rate of return (the average of positive rates of
return of companies forming WIG20 was taken into account). Then, based on the values of the
relative distance S;, non-effective portfolios were built (Pospiech, 2020a), and their results were
compared with the effective portfolios and the market portfolio represented by the WIG20

index.
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3. Results of empirical analysis
The use of selected multi-criteria methods made it possible to obtain the rankings presented
in Table 1.

Table 1.
Values of the S; indicator and rankings according to method of pre-selection

Si according to the methods
Ranking TOPSIS FTOPSIS
Company Si Company Si
1 CCC 0.968 CCC 0.792
2 LPP 0.856 LPP 0.686
3 EUR 0.724 PKN 0.617
4 PKN 0.723 EUR 0.586
5 PZU 0.663 PZU 0.574
6 CPS 0.644 CPS 0.538
7 PGN 0.643 PGN 0.534
8 LTS 0.630 BZW 0.531
9 BZW 0.627 PEO 0.523
10 PEO 0.619 PKO 0.510
11 ACP 0.607 MBK 0.509
12 PKO 0.604 ACP 0.506
13 MBK 0.602 LTS 0.506
14 ENG 0.600 ALR 0.503
15 ALR 0.577 ENG 0.497
16 PGE 0.576 PGE 0.443
17 OPL 0.476 TPE 0.417
18 JISW 0.473 JISW 0.381
19 KGH 0.416 OPL 0.377
20 TPE 0.241 KGH 0.290

Adapted from: “The Risk of Multi-Criteria Portfolios Taking into Account the Fuzzy Approach” by
E. Pospiech, 2018.

According to research, in order to significantly reduce the unsystematic risk, the portfolio
should contain from 10 to 15 instruments (Mayo, 2014). That is why, in the research, portfolios
were constructed from sets containing ten to fifteen companies. The companies occupying the
highest positions in the ranking were taken into account. Table 2 shows the sets of companies
selected after the initial selection using TOPSIS and FTOPSIS methods.

Table 2.
The sets of companies — the basis of portfolio selection
Sets of companies
Companies successively attached to the previous group
Methods _ . . .
n=10 in order to obtain a given number set
n=11 n=12 n=13 n=14 n=15
CCC, LPP, EUR, PKN, PZU, CPS,
TOPSIS PGN, LTS, BWZ, PEO ACP PKO MBK ENG ALR
CCC, LPP, EUR, PKN, PZU, CPS,
FTOPSIS PGN, PKO, BWZ, PEO MBK ACP LTS ALR ENG

Source: Own study based on the data from the websites: www.bankier.pl, www.gpw.pl,
http://infostrefa.com/infostrefa/pl/archiwum.
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Table 3 presents the designations of the effective portfolios generated during the research.

Table 3.
Designations of constructed effective portfolios
Designation of the portfolio depending on the pre-selection method and the size of the set
Methods — — - — — —
n=10 n=11 n=12 n=13 n=14 n=15
TOPSIS Pl P3 P5 P7 P9 P11
FTOPSIS P2 P4 P6 P8 P10 P12

Source: Own study.

Twelve portfolios were built (for 03/01/2018), with P7 =P8 and P11 =P12. It was examined
how the performance of the portfolios developed in comparison to the market portfolio (marked
as PM) throughout the next year (2018). The results are presented in Figures 1-6.
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Figure 1. Profits/losses of portfolios P1, P2 (n = 10) and PM. Source: Own study based on the data from
the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 2. Profits/losses of portfolios P3, P4 (n = 11) and PM. Source: Own study based on the data from
the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 3. Profits/losses of portfolios P5, P6 (n = 12) and PM. Source: Own study based on the data from

the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.

Figure 4. Profits/losses of portfolios P7
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Figure 5. Profits/losses of portfolios P9, P10 (n = 14) and PM. Source: Own study based on the data
from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 6. Profits/losses of portfolios P11 =P12 (n = 15) and PM. Source: Own study based on the data
from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.

Conclusions for the effective portfolios:

e 7 =10 — almost throughout the entire period, the P1 portfolio records similar or better
results than the market portfolio, the P2 portfolio recorded definitely the best results
(until May it records even several percent profits);

e n =11 —the P3 portfolio in the first half of 2018 records comparable results with PM,
then slightly worse, the P4 portfolio again records better results than the other two

throughout the entire period;
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e 1n =12 —the P5 portfolio and the market portfolio PM are comparable, the P6 portfolio
shows better results until the end of October 2018;

e 1n =13 —the P7 and P8 portfolios are identical, and for the longer period of 2018 they
record no worse results than the market portfolio;

e 1= 14 —in the first half of 2018, the P10 portfolio records no worse results than P9 and
definitely better than PM, in the second half of the year the differences between the
portfolios results are smaller, but P10 usually records lower losses;

e n=15-PI1 and P12 portfolios are the same - until the end of May 2018 they record
comparable profits or lower losses than PM, while in the later period the PM portfolio
performs no worse than the effective portfolios.

The presented results show that better results (higher profits or lower losses) are recorded

by effective portfolios from the population selected using the FTOPSIS method, however,

the observed losses, especially in the second half of the analyzed year, may suggest the need to

reconstruct the portfolio after 5-6 months after its construction, which it will certainly improve
its results (Pos$piech, 2020b).

The question is, if with the approach used, it is possible to obtain portfolios with better

performance. The concept of building (non-effective) portfolios emerged, the structure of which

was determined on the basis of the value of the relative distance measure S; — the value of the

ratio in relation to the sum values of all ratios included in the portfolio is the share of the stock

in the portfolio (Po$piech, 2020a). The results of portfolios constructed in this way are shown

in Figures 7-12 (portfolio designations are similar to those in Table 3 with the annotation "nef").

Additionally, they were compared with the effective portfolios that obtained the best results.
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Figure 7. Profits/losses of portfolios P1nef, P2nef (n = 10) and P2. Source: Own study based on the data
from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 8. Profits/losses of portfolios P3nef, P4nef (n = 11) and P4. Source: Own study based on the data
from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 9. Profits/losses of portfolios PSnef, P6nef (n = 12) and P6. Source: Own study based on the data
from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 10. Profits/losses of portfolios P7nef, P8nef (n = 13) and P8. Source: Own study based on the
data from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 11. Profits/losses of portfolios P9nef, P10nef (n = 14) and P10. Source: Own study based on the
data from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.
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Figure 12. Profits/losses of portfolios P11nef, P12nef (n = 15) and P12. Source: Own study based on
the data from the websites: www.bankier.pl, www.gpw.pl, http://infostrefa.com/infostrefa/pl/archiwum.

Conclusions for non-effective portfolios:

n = 10 — until the end of August 2018, all portfolios recorded similar results, since
September, the P1nef portfolio recorded better results (mainly lower losses);

n = 11 — the P4nef portfolio outperformed the P4 throughout the year, but the P3nef
portfolio was the best;

n = 12 — throughout 2018, the non-effective portfolios P5Snef and P6nef recorded better
results (mostly profits) than P6, in the first half of the year the results of non-effective
portfolios were comparable, while in the second half of the year the best results were
achieved by the P5nef portfolio;

n = 13 — non-effective portfolios record similar results, and definitely better than P8
(most of them record profits throughout the period);

n = 14 — non-effective portfolios record similar results, but this time P10 has better
results;

n = 15 — all three portfolios record comparable results, a little bit better are the non-

effective ones.

4. Summary

The conducted analyzes showed that effective portfolios generated from the sets selected as

a result of the preliminary multi-criteria procedure most often record better results compared to

the market portfolio (higher profits or lower losses). This regularity is visible especially in the
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first half of 2018, which means that after this period, the portfolio structure should be modified.
The best in this comparison is the portfolio selected after the companies selection made using
the FTOPSIS method. The obtained effective portfolios mainly recorded little gains or losses,
therefore the concept of using the relative distance values obtained under the multi-criteria
procedure to determine the portfolio structure was developed. The non-effective portfolios
constructed on their basis, in most of the considered cases, recorded better results (much smaller
losses or significantly higher profits) — the only exception was the portfolio consisting of
14 shares. Moreover, using the proposed concept, the portfolios selected on the basis of S; values
obtained by the TOPSIS method had better or at least not worse results.

The analyses showed once again that the ordering of companies using the FTOPSIS method
and building effective portfolios on this basis enables generating of portfolios with better results
than the market portfolio. However, non-effective portfolios constructed on the basis of S; value
may generate even better results — this time the portfolios obtained using the standard TOPSIS
method as a pre-selection method are more attractive. Although the results are not unequivocal,
they seem promising, and there are many indications that the proposed portfolio selection
concept may actually enable the generation of attractive portfolios. Nevertheless, the presented
idea requires further research.
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