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Risk Modeling of Stocks of Large Companies in the
Tehran Stock Exchange; A Multivariate Factor
Stochastic Volatility Approach

Abstract

Volatility analysis is considered as a modern and efficient tool in estimating,
managing and hedging risk, valuing and selecting the optimal portfolio and
helps investors make informed financial decisions. The aim of the current
research is to present a model for the risk analysis of 30 large companies in
the Tehran Stock Exchange using the multivariate factor stochastic volatility
model (MFSVM) in the framework of the non-linear state-space approach.
In this framework, the volatility of stock returns is divided into two
components, "volatility arising from latent factors" and "idiosyncratic risks",
and the dynamic correlation matrix of the volatility of stock returns is
estimated. In this regard, the weekly data of companies' stock returns during
the period of Jan. 10, 2018 to Oct. 7, 2023 have been used. The results of the
research indicate that, first- three hidden factors affect the volatility of stock
returns. The first factor has affected stocks related to companies active in the
oil products industry, chemical products, basic metals, mining, and
investment funds. The second factor has had the largest impact on banks.
The third factor has also had an effect on bank stocks to some extent.
Second- the strongest posterior pairwise correlation exists between “GDIR”
and “PTAP”, “PASN”, and “FOLD”, with correlation coefficients of 74%,
73%, and 71%, respectively. Additionally, “FOLD” exhibits a 69%
correlation with both “PASN” and “PTAP”, as well as correlations of 66%
each with “MSMI” and “MADN”. The weakest correlation coefficient is
between “GDIR” and “BPAS” (-10%). Third BPAS (Pasargad Bank)
experiences the lowest correlation with the stock network, while GDIR
(Ghadir Investment Company) exhibits the highest correlation.

Keywords: Idiosyncratic Risk, Latent Factors, Multivariate Factor
Stochastic Volatility Model, Dynamic Correlation, Stock Market.
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