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. Ifz),xa,...,z, is a random sample from
J(z) =0 ex (—lx)ex {—ex (——)}
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find the mle of A.
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MLE equations for the GEV distribution
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MATH4/68181: Extreme values and financial risk
Semester 1
Problem sheet 8

Suppose a portfolio is made up of two assets with X and Y denoting the corresponding prices.
Suppose also that the joint distribution of X and Y is specified by the survival function

ya I PR
F(z,y) [1+a+b]

forz>0,y>0,a>0,b>0and ¢ > 0. Find the following:

1. the cdf of M = max(X,Y);
2. the pdf of Af;

3. the nth moment of M,

4

. the mean of M;

o

the variance of M;
the edf of L = min{X,Y);
the pdf of L;

the nth moment of L;

® ® N

the mean of L;

10. the variance of L.
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Is VaR to blame for the downturn?

IP Asia May 2009 By Richard Newell

Author and derivatives specialist Nassim Nicholas Taleb was recently quoted in a New York
Times article entitled “Risk Mis-management”. He made some valid points with regard to the
usefulness of risk metrics at times of extreme market behaviour. But while VaR certainly has its
laundry list of problems, Taleb takes VaR out of context by focusing on only one version of it;
the Gaussian based parametric VaR, which he rightly points out is severely constrained by the
dangerous assumption that asset returns follow a normal bell-shaped distribution.

In fact, he even goes so far as to state that VaR was highly responsible for the current financial
crises. This is rather disturbing, as his claims seem to have gained a wider currency, thus
detracting from the infinitely more important issues behind the crisis. If we look back in
history, we can see quite clearly that most “blow-ups” were not due to poor allocation decisions
based on an over-reliance on risk measurement and optimisation models, but were about
leverage, unchecked greed, operational disaster and outright fraud.

While VaR is a requirement for a bank, most traders and fund managers would laugh if you
asked them if they took VaR seriously. The reality, alarmingly, is that risk managers have hardly
any clout when it comes to strong-arming a trader or liquidity. Risk manager warnings are
often ignored or overridden as senior management tends to focus purely on profitability, not
risk. This is not a risk model problem, but a corporate governance problem. Instead of bashing
risk managers, we should be giving them more independence, capabilities and authority to
identify and limit excessive risk taking.

Long Term Capital Management was leveraged 100 times at one point and Bear Stearns’ credit
hedge funds over 40 times. A simple cap on gross exposure would have helped to avoid the
problems they encountered with leverage. Of course, this would have interfered with a strategy
that depended heavily on leverage to ‘boost’ minuscule returns. Back in the 1990s, Nick Leeson
at Barings, the Orange County debacle, events in Mexico and Korea - all of these events had
excessive leverage in common. The problems that lie within VaR are its inability to fully capture
leverage and liquidity risk. Good risk managers are fully aware of this shortcoming and, as a
result, VaR is only one in a whole repertoire of tools, both quantitative and qualitative, that risk
managers use to get a sense of the risks they are taking on.

Taleb gives the impression that risk managers are only managing risk according to Gaussian
principles, where probabilities are assumed to be normally distributed. There is more to the
story than he lets on. Interestingly enough, Taleb seems to be a big fan of Monte Carlo
simulations (a method that does not need to assume normality in asset return distributions) as
seen in his use of Monte Carlo in the book ‘Fooled by Randomness’. Taleb suggests Monte
Carlo simulators allow us to learn from the simulated future which is superior to learning from
the past, because the past has a survivorship bias, and we also tend to denigrate the past by
claiming misfortune had by others will not happen to us. Most sophisticated risk managers use
Monte Carlo very much in the same way he does.
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VaR: The number that killed us

By Pablo Triana

December 1, 2010 » Reprints

FROM THE ARCHIVES

On Sept. 10, 2009 former trader and
bestselling author Nassim Taleb did
something that he very seldom does. he wore
a tie. Taleb has oftentimes publicty expressed
his distaste for the bloed-constraining
artifacts, as well as for those who tend to don
them, so the Lebanese-American let the world
know that was a very special day for him by
betraying a sacred personal disposition.

So what prompted the composer of “The Black
Swan” to button his shirt all the way up on that
fall date? He had been invited to a very solemn
venue by very distinguished hosts. And that was an invitation that Taleb had every intention of
accepting. In fact, he had been waiting and expecting it for more than a decade, The raison
d'etre of the event for which his company was now being required had been close to Taleb's
heart for most of his professional and intellectual life. It represented a central theme in his
actions and ideas, close to an obsession. He had through the years incessantly warned as to
the havoc that might be wreaked should others massively act In a manner counter to his
convictions. Such concerns typically went unheeded (to the detriment, it turned out, of society),
but now he was belng offered a pulpit that seemed irresistible. This time, the world would have
no option but to listen attentively.

As Taleb entered the Rayburn Building of the U.S. House of Representatives on Capitol Hill that
September morning, he must have felt vindlcation, As he approached the sober room where
several men and women awaited the start of the House Committee on Science and Technology
‘s hearing on the responsibility of mathematical modetl Value at Risk (VaR) for the terrible
ecenomic and financial crisis that had caused so much misery, Taleb probably reflected
proudly on all those times when, indefatigably and in the face of harsh opposition, he alerted
us of the lethal threat to the system posed by the widespread use of VaR in finance. Now that
the damage wrought by VaR seemed 50 inescapably obvious that lawmakers had been
motivated into investigating the device, Taleb no longer seemed like a lone wolf howling at the
moon,

What Is s0 wrong about VaR, and why was Taleb so concerned about its impact? More
Iimportantly, why should VaR be held responsible for the crisis? VaR Is a number that purports
to estimate future losses derived from a portfolio of financial assets, and presents two major
problems: 1) it is doomed to being a very wrong estimate, because of its analytical foundations
and the realities of real-life markets; 2} in spite of such (well-known) deficiencles, it has for the
past two decades become an ubiquitously influential force in the financlal world, capable of
directing decision-making inside the most iImportant banks, tn ather words, by letting trading
activity be guided by VaR, we have essentially exposed our economic fate to a deeply flawed
mechanism. Such flawedness, as was the case not only in this crisis but also before, can yield
untold malaise.

One dimension in a 3D world

VaR is an untrustworthy measure of future market risk for one main reason: it is calculated by
{ooking at the past. The upcoming risk of a trading asset (a stock, bond or derivative) is
essentially assumed to mirror its behavior over the historical time period arbitrarily selected
for the calculation (one year, five years, etc). If such past happened to be plactd (no big
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VaR and its Role in the Credit Crisis

by Mark Kirkland, VP Treasury, Bombardier Transportation

The causes of the credit crisis of 2009 will be discussed by many for numerous years to come, although probably for fewer years than we now think.
People have a unique ability to forget, perhaps black out, the worst episodes, | have sat down on a2 number of occasions and tried to think, what were
the passible causes of the crisis? An inherent weakness in accounting of results, large numbers of over the counter derivatives with large fair values,
weak governance by regulatory bodies or even that bankers were paid too much? In the end, | balieve that none of the above was a key contributor to
the crisis. In my mind there are two unrelated causes.

The first is the mode of compensation in the financial industry. Not the

amounts. Mast bankers receive a kind of option pay out. If the firm makes . .
alarge profit (based on the mark to market of future uncertain cash It is now clear that very'few shareholders of banks understood the risks
flows), the employees receive large cash bonuses. If the firm makes aloss,  thtat some banks were in fact taking.

in the worst case, staff may receive no bonus. Clearly, for a betting man,

this gives carte blanche to load up the company with significant risk. Since

most bonuses are not discussed with the owners of the company {the shareholders) but set by a compensation committee, often chaired by senior
employees, there is a tendency to overpay since this justifies the compensation of the very people making the decisions. | will not dwell on this cause
much longer - except to stress that the whole model encourages large risk taking.

The second is the point of this article. Risk was and stillis, very badly understood, managed and reported. It is now clear that very few shareholders of
banks understood the risks that some banks were in fact taking. In part, this is because disclosure of risk is unclear. A more fundamental issue, howeaver,
is that it appears that some of the banks did not fully comprehend the risk and actually outsourced much of their risk assessment to the rating agencies
and then used flawed measures such as Value at Risk (VaR) not only to manage risk but also to report to management and shareholders alike.

Key Points

 The author distinguishes two chief causes of the financial
crisis:
- the financial industry’s compensation structure, which
encourages risk taking
- reliance on flawed measures of risk
* The pros and cons of ViR
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NeWws - Did Value at Risk cause the crisis it was meant

to avert?

News

Did Value at Risk cause the crisis it was meant to
avert?

12 May 2016

What were the causes of the crisis of 20087 We show that managing risk using the procedure
recommended by Basel I{, which is called Value at Risk, may have played acentral role. We make avery
simple model for the banking system that captures the key elements of risk management under Value at
Risk. Providing the banks' only take modest risks, the financial system remains stable. But if they take
higher risks, or if the banking sector gets larger, the market begins to spontaneously oscillate, in a way that
resembles the period leading up to and including the Global Financial Crisis. For about 10 - 15 years prices
and leverage slowly rise while volatility stowly falls, then prices and leverage suddenly crash and volatility
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Forest fires

Caused by extreme values of temperature and
wind speed



Tornado

Caused by extreme values of humidity and
wind speed
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Droughts

Caused by extreme values of rainfall and

temperature



Hurricanes

Caused by extreme values of sea temperature,
rainfall and wind speed



Floods

Caused by extreme values of rainfall and wind
speed



Caused by extreme values of sea temperature
and air pressure
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