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Thought of the Month – Is there Value in Value-at-Risk?

In less than 10 years, the term Value-at-Risk or VaR has spread throughout the financial community like wild fire, pioneered by JP Morgan with their first release of RiskMetrics in 1994. Many financial institutions have spent, and are still spending, millions of dollars to develop and implement some form of VaR to measure the risk exposure on their business, which has now become a vicious cycle in their daily lives. Was all this work done out of necessity because they saw value in using such models and the information produced, or was it because they were obligated by local and international bank regulators such as the Fed and BIS? Many questions are still being asked today by those pondering about the costs / benefits of implementing a VaR-based risk monitoring system, such as – What benefits do I get after implementing VaR? But I’m an asset manager or treasurer – isn’t VaR only for big banks? How much will it cost? Is it worth the money I have to spend? It only represents a ‘cost’ yet it generates no revenues!! What does a VaR of say US$3.754 million really mean? What use is VaR when it is based on historical data? Read on to see what we have to say.

I should also mention that other institutions such as Bankers Trust developed RAROC, which combines VaR with allocated capital. Other terms that are used interchangeably in the market with VaR include Earnings at Risk (EAR), Daily Earnings at Risk (DEAR) and Capital at Risk (CAR). 

Why is the Sky Blue? – Why Value-at-Risk?
Value-at-Risk is a measure of potential profit and loss (P&L) due to market risk in terms of dollars, or the gain/loss of capital (though the focus is generally on the loss side), on a portfolio of financial instruments based on certain assumptions. It provides an aggregate measure of risk on a basket of transactions, which can be at the portfolio, strategy, book, desk, or instrument level, by currency or market, or for the entire dealing room, all depending on the user and the purpose.

In all its forms, VaR is calculated using historical data or parametric estimates thereof (e.g., mean, variance, correlation, skewness, etc) and the result is given based on a certain degree of probability or confidence level. VaR is not meant to provide a forecast of tomorrow’s P&L but a range of values where one expects the P&L to lay over a certain time horizon according to the chosen confidence level. Therefore, if someone said that his/her VaR is $2 million based on a 95% confidence level, this means that 19 times out of 20 the P&L will be better than a loss of $2 million. Or conversely, he/she expects the loss to be greater than $2 million only 1 time out of 20.

Why VaR? Because it gives traders, investors and risk managers a better idea of what to expect from one's portfolio assuming that past market behaviour can be projected into the future. One of the difficulties in estimating portfolio market risk is, understanding how markets relate to each other. VaR captures these market interrelationships through the use of correlations as discussed further below.

Nourishment – Beyond the Microcosm of Value-At-Risk

Before we look at some of the mechanics and issues of VaR, let's address the critics: Critics often argue that VaR relies heavily on assumptions ranging from normality of returns to inadequate treatment of rare events, among other weaknesses. While no one disputes these limitations, we believe that careful use of VaR combined with an understanding of its limitations and other assumptions,  can only add to the tools and information used by all those who manage and monitor risk. In many respects the evolution of VaR is similar to the famous Black-Scholes option pricing model. Despite the limitations of the Black-Scholes model such as assumptions of constant volatility, normally distributed price returns, continuous prices for purposes of dynamic hedging, etc., it has been the market standard for the past thirty years and won its authors the Nobel Prize. Smart traders and investors know its limitations yet it does not stop them from reaping the benefits. Likewise, VaR can be used in an equally beneficial way to examine risk.

Below is a summary of the three different methodologies commonly used to calculate VaR with some pros and cons of each, and additional thoughts on the questions raised under the 'Thought of the Month' section.

1. Analytical – Variance-Covariance approach

This is perhaps the most popular methodology because it is relatively fast and easy to calculate VaR. Although in its simple form it does not capture the exposure due to gamma or convexity of non-linear instruments, it can be extended to include this. For each of the markets where there is an outstanding position, the standard deviations (volatilities) and correlations are calculated from the historical data, and then applied to the respective market prices and/or yield curves together with the sensitivities of the portfolio under investigation to produce an estimate of VaR based on the chosen confidence level and time horizon. The major weaknesses of this method are that market returns are not exactly normally distributed but may exhibit ‘fat tails’ and it does not fully capture the risk of certain instruments whose price sensitivity is non-linear with market returns.

2. Monte Carlo Simulation

This methodology can provide a more realistic distribution of the P&L however it is computationally more intensive and thus it is generally limited to portfolios containing optionality or exotic and complex products. Standard deviations and correlations are calculated from historical data and are fed into a ‘forecasting’ model to generate a large number of rate and/or price scenarios. Then each instrument is revalued under each of these scenarios to produce a P&L distribution. VaR would be the value that falls under the chosen confidence level. The main advantages are that simulated returns do not have to be limited to a normal distribution and other assumptions may be included.

3. Historical Simulation

Although this may be the easiest methodology to understand and implement, it is also very computationally intensive and time consuming. It does not require estimating standard deviations and correlations. Instead of generating a large number of simulated scenarios based on historical estimators, each instrument is revalued using actual historical data to produce a distribution of the P&L. Again, VaR would be the value that falls under the chosen confidence level. The main advantage of this method is that it captures every market movement included in the historical data, however the disadvantage is that the data may not be symmetrical around a mean of zero, particularly during long bull or bear market periods.

Now that we have a basic understanding of what VaR is and the different methodologies to estimate it, it is time to start addressing some questions about VaR.

Was it necessity or obligation that drove financial institutions to implement VaR?

As with many other situations, there are leaders and followers, and those who say the cup is half-full and others who say it’s half-empty. Some might argue that it is not wise to invest money unless the rewards are clear and tangible, which is why they hesitate to spend money on VaR or risk management at large. Yet we all buy insurance, ready to sacrifice some capital to avoid major financial disasters. Risk management and VaR should be seen in the same light even though the benefits are hardly ever recognized and even harder to quantify. Now let’s examine another issue  – who will bear the cost? Institutions where senior management put shareholders first may not hesitate to spend money on VaR and risk management to protect the bank’s capital; however when individuals put their personal interests first and fear that these costs will affect their bonus, it is unlikely that they will support any such spending. Furthermore, every institution’s primary objective is to maximize profits which many think of as revenue maximization via the front office, however, some may fail to see that by minimizing potential losses via risk management and the tools / knowledge employed, this may also contribute to the profits. So for those who took the lead to develop and implement VaR, many have already begun to realize its value and the benefits of their decision, while those who joined later - or are still thinking about it – may lack the technical expertise, or knowledge to value the benefits of VaR, or are unwilling to spend the capital until they are compelled by their regulators or other parties to do so.

What benefits does VaR deliver?
VaR is not a magician who can produce money out of thin air! It is merely a tool to help you consolidate the risks of transactions within / across various investments / trades/ portfolios / businesses / desks and provides an estimate of the overall potential loss. This is convenient in today’s business environment where each desk is typically a profit centre with positions in unique markets or overlapping with other desks. Whereas the total profit/loss for the dealing room is simply the sum of profit/loss of each desk, it is not that straightforward when calculating the overall risk. VaR takes care of this problem as it recognizes offsetting positions and correlations across various markets. It is true that VaR alone does not provide all the answers and is never sufficient, although it can provide a consistent measure of risk over time. A thorough understanding of markets, economies, politics and a good dose of common sense are also needed to conduct additional stress testing and scenario analysis to supplement VaR. It is also important to note whether fluctuating risk over time is due to larger/smaller positions on the books or higher/lower volatility in the markets. Looking at VaR on any one particular day in isolation will not shed much information except whether the positions are within the prescribed limit. What’s more revealing is how this number compares with past VaR figures, what caused VaR to change, and the amount of earnings generated from this risk.

Isn’t VaR only for banks?

No! Market risk does not discriminate between large international banks, hedge funds, or a small private investor. Any organization or high net worth individual falling within this spectrum is exposed to market risk. Many organizations have even set up an in-house investment or proprietary trading department with the hope that they will generate extra revenues to support their ailing business in order to bolster profits. In hindsight this may have backfired as their only guide in assessing market risk was by "listening" to their gut feel. And how often do we hear of treasury departments claiming that they have lost huge amounts of money on foreign exchange? Has the role shifted from being treasury managers to self-proclaimed market gurus and traders? It is therefore clear that VaR is not only for the big banks but for every investor, treasurer, asset manager, hedge fund, trader, and any other individual /company that has a concern for its business and shareholders’ capital.

How much will it cost and is it worth the money? And where are the revenues?
The cost will vary depending on the scale and scope of the business, types and volume of instruments traded, and whether one wishes to purchase or lease a risk management system, or perhaps use an "ASP" model (i.e., via uploading daily positions to remote risk engines via the internet). Some smaller institutions can make do with just a spreadsheet model. Many people still regard risk management as a purely administrative cost and will argue that they can do without when their focus is solely on the bottom line. It’s very easy to cut expenditures just to make profits look better, but this is outright shortsightedness. VaR does not generate revenues like money in the bank but provides valuable information that can assist you in identifying weak areas in your business that carry an unwarranted high exposure. The true value of VaR does not come from the figures themselves, except for monitoring risk against certain limits, but what one does with these numbers. In a pro-active environment, risk managers will assess the amount of risk exposure against utilized and available capital and decide whether it is appropriate to change their risk profiles to reduce or increase risk. As asset managers have for many years used the CAPM for asset allocation and optimization, VaR can also be used in a similar fashion for allocating risk across the various markets with the objective of achieving a higher return per unit of risk. 

What does a VaR of $X amount really mean?

This has already been briefly explained above under the section ‘Why is the Sky Blue?’. What I should add is that it is very critical for the user of VaR to thoroughly understand all the underlying assumptions and how the figure was derived before jumping to conclusions. For the same investment or trading portfolio, the VaR can be totally different depending on the chosen confidence level and the time horizon. It can also change depending on how frequently volatilities and correlations are revised, and what methodologies are used to calculate these estimators. Furthermore, positions tend to change from day to day, which further complicates any analysis in trying to explain the change in VaR over time. VaR is the product of all these variables and as such, a change in VaR from one day to the next could be the result of a change in any of these variables.

How useful is VaR when it is based on historical data?
Very. In the financial world where prices move randomly from one day to the next (though some people don’t think so), it is hard to predict what prices will do tomorrow. Statistical analysis applied to historical data provides us with information on past market behaviour: historical price returns are often represented by their mean and the amount of price dispersion around their mean (i.e., their standard deviation, which is commonly called volatility). Some rocket scientists even believe that they can nail it down to perfection by employing highly advanced mathematics to predict the future. It’s like trying to fit a square peg inside a round hole – building a statistical or econometric model that fits the data to predict the future, which might work but only for short periods of time. They sometimes forget that they are dealing with ‘incomplete information’: data that is not God-created but tempered by humans. Apart from fundamental data (economic, corporate or otherwise), news and other events that reach us each day, markets are also driven by human psychology and sentiment. Investors frequently exhibit irrational behavior which makes it that much harder for anyone to try and offer an explanation as to why certain markets or sectors moved up or down on the previous day. Having said this, it is still feasible to apply statistical models beyond the basic standard deviation calculation, such as EWMA or GARCH, to give us a better estimate of volatility. The bottom line is that we have nothing better to go by except using historical data to give us some insight into what might happen in the future. Something is always much better than nothing.

To conclude, when was the last time that your business suffered a big and unexpected loss? Without having to conduct a universal survey, I think that many institutions don’t need to go too far back. Many scratched their heads wondering how it could have happened and what went wrong. The simple answer is that without VaR many had great difficulty understanding how much market exposure they had in their portfolios on an aggregate basis. VaR is not a crystal ball to tell you what will happen tomorrow or next week but at least it gives you an indication of the worst that could happen, and ifs you are not ready to deal with the consequences, you better take some action before it is too late.
Feedback
As always, we greatly appreciate your comments and feedback. We realize that our ideas and information might be cutting edge, futuristic kind of stuff or mysterious in some ways. E-mail us anytime at help@financialcontrollimited.com if you would like a) for us to clarify anything, b) to recommend improvements to us, or c) to just debate with us – we like philosophy especially as it relates to financial services!
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