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Introduction

The purpose of this research was to investigate the role of the informational
content of the mutual benefit of the market indices in the Synchronicity return and
performance of the portfolio. Investment decisions and portfolio formation have
always been. one of the most important challenges facing investors in capital
markets (Zhang et al., 2016), From the point of view of investment returns,
profitability can be considered as the most important factor in the decision to form
a portfolio (Durnev et al., 2004); Therefore, achieving the maximum profit and
forming an optimal portfolio is an important issue for investors, and the main issue
of this research is also centered around profitability and portfolio formation. In
line with the general movement of the market, the operational policy of the
company will also change with the aim of maintaining value and competitiveness
and since financial forecasts of profits are made based on the set of financial
activities of the company, ratios and corporate factors can play a significant role
in this forecast and, as a result, in the formation of the final portfolio (Frazzini and
Pedersen, 2014). This is where the study of the informational content of profits
from market factors becomes important. A stock portfolio that has high
Synchronicity with market returns will not be expected to be affected by transient
behavioral distortions in the capital market and will change significantly in line
with market movements (Blitz et al., 2020); Therefore, forming a portfolio based
on informational content of mutual benefit from market factors can be considered
as one of the methods of reducing investment risk and aligning the stock portfolio
with the general movement of the market. It should be noticed that the methods of
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detecting information content have long been calculated through regression
models and they are based on the estimation of the coefficient of determination
and they rely on linear relationships between variables (Greenwood, 2007). It is
possible that there are non-linear relationships between financial factors and
company profits that cannot be estimated through these models (Hou et al., 2013);
Therefore, it becomes necessary to use stronger tools than regression models in
distinguishing the informational content of profits from market factors; Therefore,
in the present research, using the mutual information coefficient and based on the
Mutual entropy, the amount of mutual information content of profit from the
market is estimated. This method is free from the limitations of traditional
methods in detecting linear patterns and it evaluates the type of relationships
without considering their communication pattern, but in the form of independence
and non-independence. The use of the Mutual entropy tool to measure the
information content of the mutual benefit of the market indices, based on the
concepts of entropy, has been one of the knowledge-enhancing items of this
research. On the other hand, the measurement of the effect of the information
content of the mutual benefit of the market indices in the degree of Synchronicity
of returns has been less studied and there is no general consensus between the
results of previous researches in this field and there is a research gap in this regard;
Therefore, conducting this research with an approach based on the concepts of
entropy theory can help fill this research gap to some extent; Also, conducting this
research can explain the importance of the information content of profit from the
general market conditions in the formation of a portfolio, while previous
researches have pointed to this criterion as a lower portfolio risk control factor.

Literature Review

A significant part of the systematic volatility of stock prices and returns is caused
by general market conditions (Avramov et al., 2018). The criterion that is often
used to determine the success or failure of the company's management is the
company's profit (Zhao, 2020). By increasing the amount of information content
of the company's performance (profit) from market factors, we can expect more
synchronicity in the price and Returns of the shares of these companies compared
to the market Returns (Nelwan et al., 2020). The results of research of
Aminizadeh (2022) indicate that competition in the product market has a positive
and significant effect on the information content of profits. The findings of
research of Arian Tabar et al. (2022) showed that the lack of financial
transparency causes a Synchronicity increase in stock prices; Also, many
researchers, including Aslani et al. (2022), Taghizadeh et al. (2022), Luan et al.
(2022), Harris and Mazibas (2022) and Han and Wang (2022), in their research,
they have tried to optimize the portfolio in different ways.

Research Methodology
This research is applied in terms of purpose and descriptive in terms of method.
The statistical population of the research included all the companies admitted to
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the Tehran Stock Exchange between 2012 and 2022. After applying the
restrictions of screening and sampling by Cochran's method and randomly, 118
companies were used as the statistical sample of the research and became the basis
of the analysis. In order to collect information in the field of theoretical
foundations and research literature, books, articles, library resources and
specialized internet databases have been used, and in order to collect data and
information, the document registration method has been used. The necessary data
is collected from Rahvard Navin software as well as reports published by the
Securities and Exchange Organization. Research data analysis was done using R
version 4.1.2 software. Descriptive statistics and central indicators for collecting,
organizing and presenting information, as well as inferential statistics and
Student's T tests, correlation test, equality of variances, mean and pairwise
comparison, analysis of variance, bootstrap, etc; have been used in testing the
hypotheses.

Results

Based on the test results of the first hypothesis of the research and considering
that the significance level is more than 0/05, the hypothesis H; is rejected and the
hypothesis Ho is accepted; therefore the first hypothesis of the research is not
accepted at the error level of 0/05. And it can be claimed that although the amount
of mutual information of the companies' profits from the market index leads to
more Synchronicity in stock returns, this increase is not statistically significant.
According to the results of the second hypothesis test, it was determined that the
portfolios based on the informational content of the mutual benefit from the
market indices in all the quantiles have different performance compared to the
traditional portfolios; Therefore, the second research hypothesis was accepted at
the confidence level of 95%; Also, according to the ranking, it was observed that
the portfolio based on mutual information coefficient in 20% had the best final
performance among all portfolios.

Discussion and Conclusion

According to the findings of the first hypothesis of the research and the
comparison of the Synchronicity of returns in the portfolios obtained from the
mutual information coefficient with the market, it cannot be claimed that by
increasing the amount of mutual information, the profit from the market factors
will increase the Synchronicity of the returns.

The results of this hypothesis, statistically and in terms of having a positive and
meaningful relationship between information content and Synchronicity of
returns, have been in conflict with the research results of Razmi and Namvarfard
(2014) and Nelwan et al. (2020); Also, the results of the research are consistent
with the results of the research of Lotfi and Delshad (2021) in terms of having an
inverse and meaningful relationship between the information content and the
Synchronicity of returns.
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The findings of the second hypothesis indicate thatinvestment in 6, 9 and 12
months (one year) maintenance periods and based on portfolio performance
evaluation indicators including; Risk, return and Sharpe, Jensen and Triner
indices, the portfolio with mutual information content of companies' profit from
market indices, has performed better than traditional portfolios. The findings of
this hypothesis can be harmonized with the research results of Taghizadeh et al.
(2022) on the influence of market factors such as country risk, systematic risk,
market value reduction, equity market value reduction and market profit reduction
in the evaluation of the optimal stock portfolio; Also, due to the fact that portfolios
with mutual information content of market indices have uncertainty; therefore, it
is considered as a stable method of portfolio formation; Therefore, the results of
this hypothesis are in conflict with the results of the research of Rahnamay
Roodposhti et al. (2015), that there is no difference in performance between stable
and classic portfolios.

According to the results, it seems that in the emotional conditions of the market,
where the behavioral biases of investors dominate their decisions, investing in
companies with more mutual information content than the capital market,
although in the short-term of 3 months, can be more profitable, this issue is not
necessarily true in the periods of 6, 9 months and one year, the reason can be stated
as; In the mid-term and long-term periods, behavioral trends and market emotions
give way to rational understanding and long-term evaluation of contribution
performance, so portfolios with less mutual information and the traditional
Markowitz portfolio formation method and uniform weights show better
performance. These findings confirm that although some methods of portfolio
formation can provide better performance in specific market conditions, in the
long-term, traditional methods also have acceptable performance and using
Markowitz portfolio formation theory and uniform weights in portfolio formation
can be appropriate.

The practical results of this research can be of interest to researchers, managers,
consultants and financial policy makers, brokerages and financial institutions, real
and legal investors in the capital market, other users of financial information and
those interested in economic and financial issues; Also, the results of this research
can be useful for risk-taking people in the capital market, because these people
have bold performance and accept systematic risks caused by market factors in
order to gain more profit.

According to the results of the research, investors are suggested to determine the
investment horizon and fundamental analysis of stocks before choosing and
buying stocks, while considering the general and macro market conditions and
relying on different portfolio formation methods; Therefore, in the emotional
conditions of the market, where behavioral biases dominate the decisions of
investors, investing in companies that have informational content that is less
profitable than the market should be the focus of attention. It is also suggested to
researchers and students in the financial field to analyze the type of relationship
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and mutual information content between profits and market indices in a research
using non-linear functions, such as wavelet functions and in another research,
optimize the portfolio based on the information content of the return from the
market index during the solution of a linear programming model.
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Table (2) Descriptive statistics of variables
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Table (3) estimation of mutual benefit information content from market indicators
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Table (4) test of mutual information content of profit from market indicators
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Table (5) estimation of quantiles of mutual information coefficients of profit from market indices
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Table (6) of the portfolios formed based on the information content of the mutual benefit of the
market indices
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Table (7) Levin's variance equality test for five portfolios
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Table (8) Synchronicity comparison of returns in portfolios based on mutual information
coefficient of market indices
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Table (9) performance comparison of portfolios based on mutual information coefficient, uniform
weights and Markowitz
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Table (10) performance ranking of portfolios based on mutual information coefficient, uniform
weights and Markowitz
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Table (11) overall performance ranking of portfolios based on mutual information coefficient,

uniform weights and Markowitz
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Table (12) summarizes the results of research hypotheses
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