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Efficient calculation methodologies for Value at Risk (VaR) measure: A comparative study for the 
Indian and US financial markets 

 
Abstract 

 
Recently we have seen financial markets have been increasingly exposed to both exogenous and endogenous 
shocks. Hence one of the most exciting work has been predicting these financial shocks and estimating the 
„Srisk exposure„S faced due to these instabilities. Rather than forecast the exact time for the financial volatility, 
stress is laid more on the prediction of the 'risk exposure' and how it can be accurately measured. One of the 
most extensively used models to evaluate this 'risk exposure' is the well known 'Value at Risk (VaR)'. The 
universal appeal of VaR as the risk measure for financial institutions (FIs) throughout the world has been due 
to its simplicity in implementation and ease in the data collection. Yet, recently the choice of VaR as an 
universal metric for risk measure has been put to the spotlight as it has some fundamental drawbacks like (i) 
non convexity; (ii) non-linearity; (iii) difficulty in estimating the correlation structure between different financial 
assets (as independent and constant values of variances is practically not feasible), constituting the portfolio for 
which we are interested in calculating the VaR; (iv) non-normality of returns of  financial assets; (v) non-sub-
additivity; etc. Added to that, some recent noteworthy milestones like (i) advances in mathematical and 
statistical techniques; (ii) availability of enormous computational power and (iii) regularity of occurrence of 
financial losses, have posed serious questions about the efficacy of using VaR, to both theoreticians as well as 
practitioners in the financial world. In order to measure risk more accurately we have recently come up with 
other different risk measures such as, (i) conditional value at risk (CVaR); (ii) expected regret (ER); (iii) 
expected shortfall (ES); (iv) worst conditional expectation (WCE); (v) tail conditional expectation (TCE); (vi) 
tail mean (TM); etc. One can refer to Artzner, et al. (1999); Dowd (1998); Duffie and Singleton (1997); Gordy 
(2002); Jorion (1996); Jorion (2000); and Szego (2002) to get a good idea about different risk measures for 
different types of risk and their respective properties. The financial sector reforms in India in the nineties have 
opened up the financial markets to competition.  Undoubtedly India now has a world class infrastructure in 
equity markets, debt markets and banking, but along with this, FIs have also being exposed to a whole gamut 
of financial risks, like, (i) currency risk; (ii) credit risk; (iii) market risk; (iv) operational risk; (v) foreign exchange 
risk; etc, which were not of much consequences prior to the nineties. Added to that, the introduction of 
different type of derivatives in the Indian market has also opened up many avenues of investments for different 
players in the Indian financial markets, be it the FIs; investors; foreign financial institutions (FIIs); companies; 
etc. Hence in order to manage its operations it is incumbent for these players to implement different metrics of 
risk evaluation depending on the exposures they anticipate or face. 

In the first step, we determine the analytical VaR as expounded in Jorion (2000). The normality 
assumption is critical for applying this technique. To achieve normality, we apply a sequence of transformations 
to a non-normal variable. This technique has also been applied in the Indian context by Samanta (2005) to 
Indian stock market data. We go one step further and in order to determine the VaR for the original variable, 
we apply the inverse of the original transforms in reverse order. We demonstrate this technique to a firm’s 
default risk obtained from the Merton (1974) model for a U.S. firm. In the next step we apply it to the Indian 
context. We use the managerial science framework expounded in Nerkar and Paruchuri (2005) and Paruchuri et 
al (2006) to theorize about the subject firm’s probability of default.  
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