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Extended Abstract

Introduction

The main goal of this research is to investigate the sequence risk in Tehran Stock
Exchange using dynamic methods and spectral analysis of time series in the form
of dynamic multi-scale expected drop criterion (DMS-ES). In this regard, the daily
data of the total index of the Tehran Stock Exchange was used in the period
01/06/2013 - 12/28/2014 and after extracting the short-term, medium-term and
long-term information components of the return time series, the index of four
prediction models of the expected shedding criterion (ES) were estimated using
Taylor's Approach (2017) in different time horizons. The results of estimation of
the models and post-tests show that the expected shedding criterion (ES) has a
short-term nature and the dynamic model using short-term components in the time
horizon of one day has the highest efficiency among the introduced models. In
addition, the results of the comparison of the models based on the average loss
test show that the use of spectral decomposition components increases the
efficiency of dynamic forecasts of the expected loss criterion (ES) in different
time horizons. Finally, according to the results of this research, it is suggested to
use dynamic models and signal analysis algorithms in order to increase the
efficiency of risk criteria predictions.

Literature Review

The 2008 crisis was a costly test of global risk management, and the popular Value
at Risk (VaR) and Expected Shortfall (ES) models, which were used to measure
market risk, were Below the risk limit in distributions with wide tails, they lost
their credibility. The weak performance of these criteria made the researchers and
activists of the financial fields look for alternative criteria or adjust the existing
criteria. In the meantime, adding the dynamics of the existing criteria and also
using new methods to increase the accuracy and validity of these criteria have
received more attention.
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According to Artzner et al. (1999), VaR is not a consistent risk measure despite
its simplicity and ease of implementation. Because it does not have the feature of
sub-summability, in the sense that the VaR of the portfolio is not lower than the
VaR of the sum of the individual assets in the portfolio (contrary to the principle
of diversification). Another and perhaps more dangerous case is that VVaR ignores
potential losses beyond the considered quantile point, while the expected loss
measure is a consistent measure (Acerbi and Tasche, 2002).

Research Methodology

The present research method is practical in terms of purpose and causal in nature
and method. Also, in terms of the characteristics and direction of the data, it is
post-event and through past information. In this research, the library method was
used to collect theoretical sources and the archival method was used to collect the
data needed to test the hypotheses by referring to the stock exchange website.

Results

The results of the average loss test can be summarized as follows:

1- In general, in all models, the prediction of the expected drop criterion in the
short-term time horizon (one day) compared to the other two time horizons, has a
lower average loss, which shows the short-term nature of this criterion.

2- The highest efficiency of the compared models is related to the model with
short-term components (y;., ) and in a one-day horizon.

3- The use of short-term (y;., ) and medium-term (y;.,+) Components obtained
from signal analysis has increased the efficiency of forecasting models in different
time horizons. Is.

4- The effectiveness of forecasts in the long-term time horizon using short-term
and medium-term components is higher than other models, which indicates the
effectiveness of these components in long-term forecasts.

Discussion and Conclusion

The study focuses on predicting and managing risk in financial markets,
specifically the Tehran Stock Exchange. The researchers used daily data from the
stock index over a period of time and conducted spectral analysis to extract short-
term, medium-term, and long-term components. They then employed the AL
asymmetric Laplace functions to predict the expected spillover criterion (ES) for
different time horizons. The efficiency of the model was analyzed using tests and
the results indicated that the dynamic model using AL asymmetric Laplace
functions had good validity in predicting the ES. The short-term models
performed better than the medium-term and long-term models, particularly in the
one-day time horizon. The research findings align with previous studies, and it is
recommended to use dynamic models and signal analysis algorithms to enhance
the accuracy and efficiency of risk forecasting models in financial markets. The
authors also suggest exploring other dynamic approaches and combining them
with signal analysis algorithms for future research in risk modeling.
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1. Maximal Overlap Discrete Wavelet Transform
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Figure (1) Signal Decomposition using the MODWT algorithm
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Table (2) Parameters of AL model (forecast in one day time horizon)
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Table (3) Parameters of AL model (forecast in 3 month time horizon)
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Table (4) Parameters of AL model (forecast in one year time horizon)
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Table (8) Average Loss test results
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