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– What Is “Risk”?

“
–

–
”

–

Following suit, a practical way of thinking about financial risk is to simply answer the following question: “How much 
collateral would a rational lender require in order to finance this asset or portfolio?”. For example, if a bank requires a 

payment on a house, the bank’s loan is protected against a drop of up to 20% in the house value, for the 
duration of the loan. If the house were to drop 25% from today’s value, the bank would suffer losses of 5% on its loan. 

Asset 
A

+$100

-$90

95%

5%

Let’s make this more realistic. Suppose now that we must finance a $1,000,000 loan on Citigroup Inc.  

example continued on next page

1. WORKING DEFINITION OF PORTFOLIO RISK – WHAT IS “RISK’?

The riskiness of an investment is not measured by beta (a Wall Street term encompassing  volatility  
and often used in measuring risk) but rather by the probability the reasoned probability – of that  
investment causing its owner a loss of purchasing-power  over his contemplated holding period.

									       
									         — Warren Buffet1“





–

contain at minimum a measure of the standard deviation in their “risk” section. 

pretty much useless for risk estimation. This has been known in the financial literature since the 1960’s. For example, 

‘heavy tails’ models. The ‘tails’ 

distribution. The tails are called ‘heavy’ if they assign larger probabilities to extreme events than what is predicted by 

“The Variation of Certain Speculative Prices”, Benoit Mandelbrot, The Journal of 

2. BEYOND STANDARD DEVIATIONS AND THE GAUSSIAN MODEL



•

•

•

calculation time using the computers of the 70’s and 80’s. In 2023, the use of a heavy

“The Variation of Certain Speculative Prices”, Benoit Mandelbrot, The Journal of 



development of a method called “Value Risk”, or 

investment. Let’s assume that based on data from January 2006 onward, the daily standard deviation is 1.25%. 

Let’s assume that we’d like to assign a risk score to the following two investments:

Asset 
A

+$100

-$90

95%

5%

Asset 
B

+$100

-$45

95%

-$1,000
2%

3%

illustration continued on next page

3. STANDARD DEVIATIONS, VALUE-AT-RISK AND EXPECTED TAIL LOSS



can only lose a maximum amount of $90. But let’s see how comparing the 95% quantiles would have fared as a risk 

half

known problem among practitioners and even academia; “
coherent measure of risk.”

“Coherent Measures of Risk”, 



The red line isn’t much better: 

–

•
•
•
•
•
•

–

“
and tried to reduce the risks by selling a “highly correlated” one against it, only 
to discover that they doubled their risks. […] This effect can lead to disastrous 

results on gullible managers using such apparatus as the “value at risk..”
–

returns of the portfolio using today’s weights. By simply adding together the weighted return vectors, no co

4. FOR RISK SCORING A PORTFOLIO – IT IS BETTER NOT TO USE CORRELATIONS

Financial markets history is littered with stories of traders who bought an instrument and tried  
to reduce the risks by selling a “highly correlated” one against it, only to discover that they doubled 
their risks. […] This effect can lead to disastrous results on gullible managers using such apparatus 
as the “value at risk..”
					          — Nassim Taleb, Dynamic Hedging, 1997, p.45“



inches. Now let’s add to our sample the tallest man that ever lived

5. THE DISPROPORTIONATE EFFECT OF THE TAILS ON INVESTMENT RESULTS



However, it was calculated that without the ‘big five’ stocks (Apple, Microsoft, Alphabet, Amazon and Nvidia), the 

“The S&P 500's gains are almost entirely from just five companies” Matt Phillips, 

6. TAIL RISK VS. DRAWDOWN IN RISK SCORING



environment than any other subsequent period. Comparing maximum historical drawdowns only ‘works’ for

continued on next page



𝐸𝐸𝐸𝐸𝐸𝐸𝛼𝛼 = 1
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𝑄𝑄(1−𝛼𝛼) 𝑥𝑥 ∙ 𝑓𝑓𝑋𝑋 𝑥𝑥  𝑑𝑑𝑑𝑑

𝑄𝑄 𝛼𝛼 = 𝐹𝐹𝑋𝑋
−1(𝛼𝛼) denotes the quantile function of the investment’s returns, whose CDF is given by the following 

𝐹𝐹𝑋𝑋 𝑥𝑥 = න
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2 Τ𝑥𝑥 𝜎𝜎 2 ෡𝑓𝑓𝜎𝜎 𝑠𝑠  𝑑𝑑𝑑𝑑

෡𝑓𝑓𝜎𝜎 𝑠𝑠 volatility of the left tail of the investment’s returns, and is estimated by 

7. TAIL RISK MODEL



8. THE AMPLIFY RISK SCORE: FROM 0 TO 1,000



the S&P500 will significantly distort the information conveyed to the user, because it ‘compresses’ risk information 

–



It is thus critical to allow linearity of risk 
interpretation for much higher multiples of the risk of the S&P500

•
•
•

• Color coding: More equities (which leads typically to more risk) in a portfolio doesn’t necessarily mean ‘red’. If a 
client portfolios risk is aligned with the proper level of risk, it should be ‘green’, because that is what is right for 

•

•
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