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 Banking industry as the most important economic, fiscal, and monetary institution of 

the country is facing numerous challenges. The interaction of environmental factors and 

the stakeholders' expectations of the present and future of banks operating in the 
country will create some risks. Market risk or value at risk can be defined as the risk 

related to uncertainty in revenues of trading portfolio of a financial institution due to 

changes in the market conditions such as asset prices, interest rates, market vitalities, 
and market liquidity. Market risk arises when a financial institution actively begins to 

buy or sell assets, liabilities and derivative bonds but not when it keeps them for long-

term investment, financing, and immunization. As the market risk has a significant 
effect on the continuation of the financial institution activity, the legislators since 1998 

have considered the market risk in determining the capital level required by the 

financial institutions. In this paper, different models of measuring the market risk will 
be reviewed. Finaly we suggested that the historical simulation method in market 

recognition assessment has more accuracy than other methods which studied in this 

research. 
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INTRODUCTION 

 

 Uncertainty is a feature of daily routine works that affects decision making for various reasons. Therefore, 

risk measurement is argued as one of the most important issues of decision making in the fields of finance and 

investment. Appropriate risk measurement helps the investors identify and select investment options. A look at 

risk definition changes indicates that Markowitz was the first person who introduced a numerical index for the 

risk based on the presented quantitative definitions. He measured the risk by presenting a quantitative model. 

Through introducing the model based on risk and efficiency and by providing a useful linear set he discussed the 

risk along with efficiency for the first time as another variable to select assets for investment. Markowitz called 

standard deviation, as the index of dispersion, a numerical measure of the risk. Later his pupil William Sharpe 

introduced "capital Asset Pricing Model" and established scientific portfolio management. Beta coefficient or 

sensitivity coefficient is in fact the slope of regression line and indicates the changes of the expected excess 

asset returns to the expected excess market returns. Beta coefficient as the measure of systematic risk results 

from an equilibrium state where the investors try to maximize their utility function based on the mean and 

variance of returns (Neal, 2010). 

 Market value at risk which is proposed by precautionary regulations can lead to improper allocation of 

potential resources to the financial institutions that apply it (Khiabani, 2011). As a result, in certain situations, 

the temporary regulations allow the banks to apply their own internal models for calculating the minimum 

capital requirements to cover the risk. VaR calculation models with different assumptions and approaches are 

commonly seeking to measure the expected reduction of portfolio value with predetermined probability. To 

measure this criterion, parametric, non-parametric, or simulation methods can be used. However, the major 

challenge in calculating the value at risk is selecting a method that can calculate the most accurate amount of 

value at risk. In the following, the basic definitions of value at risk will be expressed. This paper aims to 

evaluate the value at risk using parametric method, Monte Carlo simulation, historical simulation, and tsp 

distribution. 

http://en.wikipedia.org/wiki/Sensitivity_and_specificity
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Risk: 

 Different types of risks have been recognized in the financial literature each one with its own specific 

definition. From one perspective, risk can be categorized into two systematic and non-systematic parts. 

Systematic risk is that part of variability in returns of an asset which is obtained by the factors that 

simultaneously affect the total market price of securities. The systematic nature of these price changes will make 

its reduction impossible through diversity. Therefore, systematic risk is called unavoidable risk, too. Changes in 

interest rate, business cycles, balance of business payments, monetary and fiscal policies, changes in purchasing 

power of consumers, changes in economic, political, and social environment, general market conditions, future 

trends of market, accounting indicators such as the firm size, financial leverage and operating leverage, the rate 

of profit and volatility of earnings per share are the most important factors of systematic risk (Ahmadpour, 

2007).  

 

Value at Risk: 

 Value at risk belongs to the adverse risk measurement criteria. This method of risk measurement was first 

introduced by Galdyman and then J.P. Morgan expanded it in the late 1980s. This index expresses the maximum 

expected loss of a portfolio (the worst possible loss) for a specific period of time with regard to a specific 

confidence interval. Currently, the most common criterion of market risk measurement is the value at risk 

(Angelovska, 2013).   Generally, value at risk calculation methods include parametric method, nonparametric 

method (historical simulation), and Monte Carlo simulation method. The first two methods are based on 

historical data and Monte Carlo method is based on generating random data (Mohammadi, 2009). Maximum 

probable loss of a portfolio or value at risk is measured according to the density function of damage. Value at 

risk is in fact crouch distribution function at critical levels (α) of 0.05 and 0.01. Therefore, according to the 

definition: 

 
 

Some of the Limitations of Value at Risk Analysis: 

 Value at risk simply summarizes portfolio risk in a number as VaR. this simple and brief nature of value at 

risk is also considered as the most important limitation of it, as well. VaR just pay attention to the monetary 

value (Rial Fee) of the portfolio risk and ignores the risk exchange and expected return. This leads to the 

removal of a significant part of the portfolio information.  

 Another problem of VaR application is that there is no single way to calculate it. This makes the results 

analysis of VaR calculation be subject to the subjective judgments of analysts. Moreover, none of the VaR 

calculation methods has an absolute advantage over the rest.  

 

A Review of Literature: 

 Market risk is the uncertainty associated with changes in market conditions such as changes in assets price, 

interest rate, market volatilities and market liquidity which will lead to the risk of trading portfolio returns or 

value of assets of financial institutions. 

 Chang (2013) optimized the portfolio selection under the criteria of the mean risk of variance, 

semivariance, variance and skewness, mean absolute deviation, using genetic algorithm, and drew the efficient 

border in each case for the collected data from various stock markets and showed that this algorithm can 

properly optimize the portfolio selection under different risk criteria.    

 Snoussi (2012) has examined the use of VaR in newly opened markets and has investigated how the 

specific features of those markets affect the calculation of value at risk. The results of the value at risk indicate 

that it will have a better performance in newly developed markets. Moreover, different models were compared 

through Monte Carlo simulation model.     

 Berkowitz (2011) assessed the value at risk models. In his study, new evidence on the profit and loss and 

also the forecast of VaR was obtained from a large international trade bank.  

 

Parametric Method of VaR Calculation (Generalized AutoRegressive Conditional Heteroskedastticity 

(GARCH)): 

 In parametric approach, econometric methods are used for concurrent modeling of means and data and 

forecasting the volatilities of financial returns, and the mean value and conditional variance of the data are 

predicted. Critical values can be directly calculated by the predicted values and the value at risk can be 

calculated by using them. In these models it is assumed that the returns follow the following process: 
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 Where μt-1 is returns conditional mean, subject to available information up to the period t-1, (Et-1(r) = mt-1) 

and εt is the returns shock in period of t. therefore, the returns variance will be equal to:  

 
 This method involves two basic assumptions which of course cause its limitations includes Asset returns are 

normally distributed and linear relationship between market risk and asset value.  

 GARCH (p, q) model which was presented by Bollerslev (1986) suggests that the conditional variance 

shows correlation not only with forecast errors or values of past shocks but also with its own pauses. The 

structure of a GARCH (p.q) model is as follows: 

 
 P and q are the ranks of ARCH and GARCH processes, respectively. Rt is the asset returns and εt is a 

disturbance of the normal distribution. In this model it is assumed that disturbing components have a normal 

distribution with the mean of zero and the variance of σ
2
t. All the parameters in this model are positive and there 

is the condition of α + β <1. GARCH models in financial literature are known as the returns analysis model in 

time dependent volatility conditions (Orhan, 2011). 

 

Using Historical Simulation (HS) to Estimate Value at Risk: 

 Assuming normal distribution of returns of all assets in the risk assessment model is the main disadvantage 

of this model. For example, the maximum loss arising from the acquisition of a stock purchase option is equal to 

the amount paid for the acquisition of abovementioned option while the profit arising from applying the 

aforesaid option is infinite; therefore, from the statistical point of view, the returns distribution resulting from 

applying the stock purchase option is abnormal due to the right skewness. For this reason and other reasons, 

most financial institutions make use of the retrospective or historical simulation model in their market risk 

models (Shams, 2011).  

 Historical simulation is the simplest non-parametric method that does not require assumptions about the 

probable distribution of the return on assets or financial assets, so this method has no model (Ow-Yang Zhi Yan, 

2013). In this approach, is assumed that the behavior of the return on financial assets is similar to their past 

behavior and the probability distribution of returns in the past is exactly the probability distribution of the future 

returns on financial assets and the changes trend of price in the past will continue in the future. The mentioned 

model is so that at first the portfolio components of the financial institution are determined and then the value of 

mentioned portfolio is calculated based on the market prices in previous day. The aforementioned calculations 

are repeated for each of previous N days. Finally, the calculated values are sorted in ascending order (from the 

lowest to the highest) and based on the desired error level the value at risk is calculated according to the 

historical data.  

 

Using Monte Carlo Simulation to Calculate Value at Risk: 

 Monte Carlo simulation is one of the powerful tools for risk analysis. In this method the assumption of 

normal distribution of returns is not mandatory. Simultaneous consideration of threats and opportunities on the 

one hand and selection of various criteria as utility on the other hand are some of the features of this method 

(Mohammadi, 2009). The foundation of Monte Carlo simulation is showing the random combination of possible 

modes of uncertainties that will occur during a project. In this method, first of all the probability distribution 

function of a variety of uncertainties that have been identified in previous steps of risk management is 

determined by the experts of project management team and sometimes through the previous projects 

experiences. Cost, for instance, which is a common uncertainty in different projects, might follow the normal 

distribution with parameters of μ and σ 
2  

 (Dardac, 2011). In the second step, first of all the number of 

simulation runs is determined based on the complexity and dimensions of the project, and the importance of the 

investigated risks in it. The number can be selected to be 1000, 2000, 5000, or more. The more the number of 

simulation runs is, the more probability states will be examined in the possible space (response space). In Monte 

Carlo simulation, in each run for each one of the uncertainties a probable value between the lower and the upper 

relevant uncertainties is generated and its frequency follows the probability distribution function of the 

uncertainties. Thus, in each run, a set of solutions which is in one-to-one correspondence with uncertainties is 

generated which indicates one of the possible states of utility. Other simulation runs offer more possible states 

of utility (Raei, 2012). 

 Unlike historical simulation, Monte Carlo simulation approach does not use historical information, but in 

this method future changes are anticipated by using stochastic processes and producing a large number of 

simulated samples by computer. Monte Carlo simulation techniques work much stronger and more flexible than 

other simulation methods since they can take into account all non-linear factors of portfolio risk as well as all 

the desirable distributional characteristics such as flat trails and variable volatilities over time.   
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 Monte Carlo method is also useful for simulating the phenomena with great uncertainty in their input like 

risk calculation in trading. There is no single Monte Carlo method; rather, the term refers to a wide range of 

methods that follow a certain pattern and match the following steps: 

1. Defining a range of possible inputs 

2. Generating random inputs within the specified range  

3. Doing calculations on the obtained inputs 

4. Integrating each one of computational performances in the final response     

 In general, determining the value at risk in Monte Carlo simulation is such that a manufacturer of random 

numbers is used to create thousands of changes in market factors (Investopedia, 2012).  

 

Conclusion: 

 One of the most important methods used to measure the market risk is value at risk calculation method. 

This research aimed to investigate the market risk recognition ability of different models. Market risk 

measurement method that is proposed by precautionary regulations can lead to incorrect assignment of potential 

resources to the financial institutions that perform it. As a result, in some special occasions, the policy makers 

let the banks use their own domestic models to calculate the minimum capital required to cover the risk. 

Waterston (1994) (Risk Metrics Group, 1994) the director of J.P. Morgan Company is the first person who was 

able to create market risk management methodology as the risk management based on the concept of value at 

risk.   

 Today, there are many different methods for calculating assets VaR as individual  and portfolio of assets 

and all of them can be categorized in three general groups of parametric method, simulation, and artificial 

intelligence, Generally value at risk measurement methods include: Parametric Method, Non-parametric Method 

(Historical Simulation) and Monte Carlo Simulation. The first two methods are based on historical data and 

Monte Carlo method is based on random data generation. In a research entiteled about market risk recognation, 

the historical simulation method had approved in accuricy than other methods (Zamani, 2014).  The methods 

were based on the assumption that changes in market risk factors are normally distributed. The findings of the 

research indicate that at different confidence levels all four models have appropriate and reliable credit to 

measure the market risk.     
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