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' Fundamental Analysis
"Value at Risk (VaR)
"Volatility

" Bank for International Settlements
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® Fat-tailed

* Extreme Value Theory (EVT)
¥ Peaks Over Threshold (POT)
* Meta-heuristic

* Mean Excess Function

" Hill Plot

" Historical Simulation

'" Variance-Covariance

" Moving Window
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Abstract:

Large changes are the most important of all. Not only for speculators, but also for all students of the
fundamental mechanisms of price changes (Mandelbrot, Y+ +1).

One of the most important fields in finance sciences is financial risk management. Financial risk
management is the practice of creating economic value in a firm by using financial instruments to
manage exposure to risk, particularly market risk. Risk management requires identifying its sources,
measuring it, and plans to address them.

Value at Risk (VaR) is slowly replacing standard deviation or volatility as the most widely used
measure of risk. VaR has become a popular risk measure since it was recommended and adopted by the
Bank for International Settlements and US regulatory agencies in YaAA. The VaR summarizes the worst
loss over a target horizon with a given level of confidence. It is a popular approach because it provides a
single quantity that summarizes the overall market risk faced by an institution.

Financial risk management typically deals with low probability events in the tails of asset price
distributions. The variance—covariance approach is the one of the most common methods used for VaR
forecasting. Its important assumption is that the stock returns are normally distributed, but several
studies indicate that most financial time series are fat-tailed. The historical simulation (HS) is another
common method to forecast VaR. It does not require any explicit assumptions on the distribution of stock
returns. But, the estimation process is not reliable since HS are calculated from limited observations. It is
not possible to obtain any quantile estimates above the highest observed quantile.

The extreme movements are related to the tails of the distribution, which is especially important
because of the fat-tailed characteristics in most financial time series data. Traditional risk management
models, however, might fail to give us accurate estimates and forecasts of the tails because they usually
focus on the whole distribution, of which the tails are just small portions. Extreme value theory (EVT)
focuses directly on the tails of distributions and therefore potentially provides better estimates of risk. In
general, we are not only interested in the maxima of observations, but also in the behavior of large
observations which exceed a high threshold. One method of extracting extremes from a sample of
observations is to take the exceedances over a predetermined high threshold u, that is known as Peak
over Threshold (POT) method. The threshold setting is important issue on EVT. In threshold
determination, we face a tradeoff between bias and variance and there is no optimum method for choose
this threshold.

In this study we introduce a new way based on meta-heuristics methods for threshold determination.
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For the power comparison of the introduced method, the results of this approach compare with the
results of POT based on traditional methods to select threshold such as Mean Excess Function (MEF) and
Hill Plot, Block maxima method, Monte Carlo simulation and traditional VaR forecasting methods such as
Variance-Covariance and Historical Simulation.

For implementation of introduced model we used the time series of Y+ Sample stocks of Tehran Stock
exchange (TSE) and its total Index from March Y--V to May Y+\Y and based on Moving window
simulation computed the success rate of each method in A0’ and a4 confidence level. The results show
that the mean success rate of introduced method is better than other methods, especially in high
confidence level.

Keywords: Value at Risk, Extreme Value Theory, Meta-Heuristic methods, Monte Carlo Simulation.




