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Risk Management: What went wrong?

• The wrong tools were used. 

•  Appropriate statistical analysis of market prices provided 
warning of both the likelihood and severity of loss in 
advance of the crisis.

• The necessary tools were available: 

– Extreme Value Theory statistics

– Expected Shortfall (Conditional Value at Risk) !"#$$Value at Risk

– These techniques are well within the capabilities of ! nancial 
market participants and regulators
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Expected Shortfall

• 99% Value at Risk is simply the dividing line between what 
happens 99 days in 100 and 1 day in 100.

• 99% Expected Shortfall answers the question: !"#$%&
'#()*+&,-&-./-0%&%(&*('-&1&+$2&34&15567

• 99% 8./-0%-+&9#(:%;$** (ES) is the $<-:$=-  outcome on 
that 1 day in 100>

• &?;&2()&0$4&0$*0)*$%-&@@AB$C&2()&0$4D&$4+&'#()*+D&
0$*0)*$%-&@@A&89>
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EVT (Mathematics Slide 2)

• In a nutshell, EVT tells you that in modelling fat tails there 
is essentially only one choice of distribution: the 
Generalised Pareto Distribution.
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G(x) =
1

(1 ! x
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Risk Management the Right Way

• We illustrate what Citigroup management, shareholders 
and regulators would have seen in the run up to the crisis 
using appropriate statistical tools.

• The same analysis for major banks in Canada, the EU, the 
US and the UK  (as well as for major market indices) 
shows that our results are generic.
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Citigroup
Monitoring Risk With the Right Statistics.

• Analysis : Omega Metrics ® implementation of !Peaks over 
threshold" EVT to ! t a Generalised Pareto Tail.

–  Estimate EVT-based 1-day 99% VaR and 99% Expected Shortfall 
daily from January 2004 to June 2009 using returns from the 
previous 250 days
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