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Extreme Events  
Asset Allocation:  Risky assets have rallied strongly in the last three weeks in 

response to the sharp decline in the oil price and recent macroeconomic data, 

which suggest that while the global recovery remains on track, growth is not strong 

enough to trigger more aggressive monetary policy tightening.  

Equities:  Global stocks are up 5% since the 12
th

 of August, with financials and 

retailers leading the rally.  SOX semiconductor index made a new cyclical low on 

Friday after Intel announced that it expects Q3 sales to come in below consensus.  

The company also reported that inventories remain at very high.  The SOX is 

down 26% since the end of June, and more than 36% since its peak in January.  

US auto companies are also struggling with high inventories.  Auto sales came in 

at 16.6m in August vs. 16.8 consensus, with Ford and GM announcing cuts to Q4 

production schedules.  The FTSE 100 has surged 7% since the middle of August, 

and the index is now just 0.5% away from its April high.  The VIX index closed at 

13.9% on Friday, only 0.15% away from this year’s low.   

Bonds: The US 10-year yields traded down to 4.08% last Wednesday, before 

finishing the week at 4.29%, after (slightly) above consensus payrolls report.  July 

payrolls increased 144k (vs. 150k consensus), although previous two months were 

revised up by 59k.  The 3-month moving average currently stands at 105k vs. 

295k in May.  The data showed good gains in hourly and weekly earnings.  

Meanwhile ISM and Chicago surveys came in below consensus, although both 

remain at historically high levels.  We are starting to see signs of improving final 

demand growth in the euro-area, with retail sales up 0.4% m/m in July after a 

2.1% increase in June.  According to our economists, the tone of last week’s ECB 

conference call was more hawkish as compared to comments made over the 

summer, as Trichet noted that upside risks to inflation required “strong vigilance”.  

The 10-year Gilt-Bund spread is now at 84 bps down from 90 bps last week, as 

UK bonds suffered much smaller losses in response to the US payrolls report.   

FX/Commodities:  EUR-USD continues to trade in a 1.20-1.24 range, while GBP-

USD and AUD-USD are threatening to make new lows for the year.  On trade 

weighted basis, GBP is down 3% since the start of August, while AUD is down 

almost 5% since the third week of July.  WTI crude is currently at $44, after trading 

at $45.30 last Thursday.      

EMG: EMBI+ total returns index made a new all time high this week, having 

gained almost 15% since early May.  EMBI+ spread is currently at 431 bps, down 

from 570 bps reached in May, but still around 50 bps away from its January low.  

Emerging equities have gained 5% since the 12
th

 of August, but are still almost 

10% below their April highs.   
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Extreme Events 

“An occurrence that with respect to some class of related occurrences, is either notable, 

rare, unique, profound, or otherwise significant in terms of its impacts, effects, or 

outcomes”.
1
 

In the natural world “extreme events” are rare, but not as rare as they “should” be.  In 

financial markets, we know this as the phenomenon of “fat tails”.  Look at the distribution 

of returns for virtually any financial asset for virtually any time interval (daily, weekly, 

monthly, quarterly), and you will find that there are too many observations close to the 

mean, but also too many observations very far from the mean (compared to a normal 

bell-shaped distribution).  This week, we look at some of the truly extreme episodes in 

US stock and bond market history, and relate them both to the evolving body of 

scientific interest in the behavior of complex systems and the question of whether or not 

we are in a secular bear market for equities and bonds. 

Extreme events - how they come about, the effects they have, and ways to predict, cope 

with or avert such events - are an increasing focus of academic study that crosses many 

disciplines.  Climatology, geology, epidemiology, ecology, catastrophe theory and 

financial risk management are just a few of the areas in which research into extreme 

events has become more important in the last decade or two.  

One theme of this new field of research is that extreme events can be thought of as 

occurrences which overwhelm normal coping strategies in plants, animals, organizations 

etc., but also lead to persistent changes in system or agent behavior.   

“Investigations into complex systems yield increasing evidence that system evolution is 

strongly controlled by extreme events…”
2
 

Another is that most complex systems have a tendency to organize themselves into a 

critical state where extreme events become highly probable, even though it is 

impossible to predict exactly what (typically small) innovation will trigger a catastrophic 

cascade  (ie, self-organized criticality). The sand pile game is often used to illustrate this 

effect. Dropping a single grain of sand on to a table top from a fixed height at a fixed 

interval will lead to a constantly shifting sand pile shaped by a series of small 

avalanches from the top.  Eventually, the system will reach a state in which the next 

grain of sand will trigger a small avalanche that in turn triggers off a whole series of 

further avalanches that lead to a massive displacement of the pile, leaving the shape 

completely transformed.  A related idea is called scale invariance: paradoxically, what 

triggers a small avalanche (or earthquake, or forest fire, etc) is exactly the same process 

that triggers a large one.  In the sand pile game, it is particularly clear that large 

avalanches are composed of a chain or cascade of smaller disturbances that interact 

with each other to an unusual degree.  

The process is not, however, completely random: the frequency of very large 

disturbances is strictly related to the occurrence of smaller disturbances by a power law.  

In earthquakes for example, the number of them releasing energy to some value X, is 

inversely proportional to X squared.  In other types of system, the power factor might be 

                                                                                 
1
 XE: Extreme Events - www.esig.ucar.edu/extremes.summ.html 
2
 Ibid. 
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different, say 2.4, or 1.8 but within each system, the power factor remains the same. 

(See for example, Ubiquity by Mark Buchanan, July 2000). 

Another paradox is that efforts to suppress or avert unpleasant or destructive outcomes 

in a dynamic system are often doomed to failure, or in some cases can make the 

probability of a really catastrophic episode much greater.  This is sometimes called the 

Yellowstone effect.  A century of zero tolerance for fires, natural or man-made, in 

Yellowstone National Park actually pushed the forest into a super-critical state.  Trees 

aged, grew closer together and combustible material of all sorts built up on the forest 

floor.  Then in 1988 an uncontrollable conflagration took hold, burning 1.5 million acres 

before it was done, a scale of destruction never seen before and unimaginable until it 

happened.  Left to itself, a continuous series of smaller fires would have cleaned up the 

forest in a way that would have prevented such catastrophic propagation of the initial 

spark. A cautionary tale for all public policy makers? 

Finally, it’s worth noting that in human systems, institutional size and centralization may 

be highly relevant to system vulnerability.  A recent article argues that “organizations in 

relatively unregulated markets will move towards more catastrophes despite efforts to 

increase safety, and the main reason for this is increasing size and scope of 

organizations”.
3
  

Part of the point is that when large institutions fail, the effects will be more concentrated 

and damaging to other agents interacting with, or depending on it - and thus more likely 

to set off a chain reaction of damage. This is a point perfectly familiar to historians of 

banking crises.  A more modern but related notion is the idea that networks in which 

most traffic goes through only a few large connecting nodes (many power grids for 

example) are much more vulnerable to attack than ones in which there are multiple and 

more distributed avenues of connection (the internet itself).  Meanwhile, there is a 

natural tendency for networks to evolve in a way which means that most traffic get 

routed through a small number of very connected nodes, increasing efficiency but also 

system vulnerability! 

So much for abstractions: let’s get empirical.  

Chart 1 shows the distribution of monthly real US equity returns over the past 154 years. 

As expected, it is too ‘peaky’ in the middle and contains a small number of outlandishly 

improbable extreme events. That is particularly true to the downside, despite the 

positive mean, and constitutes a potential problem for most modern risk management 

systems, which tend to assume normal distributions.  Partly in response, extreme value 

theory (EVT) has been developed in an attempt to quantify potential extreme events 

within a non-normal distribution. (See article by Elena Medova in Operational Risk 

magazine July 2000, www-cfr.jims.cam.ac.uk/archive/PAPERS/2000/Risk-

July2000.pdf”)  

Despite the above, it is fascinating to note that while volatility in both bonds and stocks 

has been episodically very high over the past five years, there has not so far been a 

system threatening failure or cascade of bankruptcies (despite Enron and Worldcom, 

and despite the exponential growth of hedge fund assets).  Perhaps risk management 

systems are coping very well after all.  

                                                                                 
3
 Organizationally Induced Catastrophes, by Charles Perrow of Yale University, May 2000, 
www.esig.ucar.edu/extremes/papers.html   
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Chart 1: US Real Equity Returns 
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Chart 2: Extreme Events: Monthly US Real Equity Returns 

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

1850 1870 1890 1910 1930 1950 1970 1990

Bands = +/- 2 s.d.s

Chart 3: Extreme Events: Monthly US Real Bond Returns 
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Charts 2 and 3 suggest a slightly different explanation, but also raise a new set of 

questions that takes us back to our main concern; the relationship of extreme events to 

secular bull and bear markets. They document all monthly real return outcomes more 

than two standard deviations away from the mean for both bonds and stocks. 

Surprisingly, it shows that the equity collapse of 2000-2002 featured only one “extreme 

event”, and that was not nearly as bad as the 1987 crash, nor quite as bad September 

1998.  That means that the second-worst two years and eight months period of US 

stock market history consisted mostly of an unusually correlated cluster of more 

”normal” monthly declines.  From that point of view it is less surprising that we have not 

experienced a systemic breakdown in the financial system.  In this context, the contrast 

with the 1930s could not be more vivid: here you can see a dense tangle of extreme 

monthly moves (in both directions, but with negative shocks predominating) that is quite 

unlike anything else on the chart.  

There is also a stark contrast with the pattern in bond markets: here greater than two 

standard deviation moves have become almost routine since October 1979, when Paul 

Volcker “declared war’ on inflation, and instituted an historic change in Federal Reserve 

operating procedures.  Although this form of reserve targeting was abandoned in the 

early 1980s, extreme monthly return events in the US bond market have occurred with 

great regularity up to the present day.  About 55% of all monthly extremes in the last 

century and a half have taken place within the last 25 years, and about two thirds of 

them since 1969.  Prior to the late 1960s, extreme bond market events were very few 

and far between, and two thirds of those were associated with major wars, or their 

immediate aftermath. 

Quite why the pattern should have shifted so radically is exactly clear, but one can 

speculate that persistently higher and more volatile inflation was the initial impulse, and 

that deregulation and the vast expansion of derivative transactions (US mortgage 

hedging, for example) were more important in the 1990s.  Increased leverage in a very 

low short-term interest rate environment, (not only the growth of hedge funds but also 

the institutionalization of the “carry trade”) may also help to account for some of the 

more recent volatility.  It is perhaps even more surprising that during the secular bull 

market in bonds that began in late 1981, extreme negative return events have been only 

slightly less common than positive ones.  Indeed, one of the worst of all time (worse 

than February and March 1994) occurred in July 2003. So, from the bond market angle 

there have been some very challenging moments for risk management in recent years.      

All this prompts a number of observations.  First, it is important to a distinction between 

extreme “events”- outsize daily, weekly or monthly changes- and extreme “episodes”, 

which can be thought of as more extended periods (a few years worth) of unusually 

large cumulative movements in absolute or relative bond and stock returns. The table on 

the next page documents most of these episodes. 
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Period GDP Growth Inflation Stocks Bonds Difference Portfolio

1852-1857 3.6% 6.3% -16.9% 1.3% -18.2% -9.9%

1861-1865 3.1% 15.2% 5.6% -0.9% 6.5% 3.7%

1914-1920 3.4% 12.8% -6.5% -13.1% 6.6% -8.6%

1929-1932 -9.4% -8.7% -40.5% 14.1% -54.6% -22.6%

1940-1945 11.5% 5.0% 3.7% -2.0% 5.7% 1.8%

1972-1975 0.4% 8.9% -18.3% -7.8% -10.5% -17.5%

2000-2002 1.6% 1.8% -27.4% 10.5% -37.9% -12.7%

 
Source: CSFB Estimates 

Note that the overall portfolio returns assume a hypothetical 60/40 split between bonds 

and equities, even though for earlier periods actual asset holdings are more likely to 

have been biased towards bonds. Prior to 1945, the economic data (real GDP growth 

and inflation) are annual averages, and are quarterly after that.  All the real return 

calculations are monthly, in most cases from the peak to trough of the equity market.  

Until the collapse of the tech bubble in 2000-2002, every one of these extreme episodes 

was associated with extreme banking system distress (1850s,1930s) or extreme political 

shocks (the Civil War, WW I and II, OPEC I).  All but one of the remainder were 

associated with abnormally high inflation (the 150 year average for US inflation is close 

to 2%), while the 1930s Great Depression was associated with abnormally high 

deflation.  In every case, our hypothetical portfolio showed returns below the long run 

trend of about 5% p.a., and most of them featured very substantial overall wealth 

destruction. (The exceptions are the Civil War and WW II).  During all the wartime 

episodes growth was robust and equities outperformed bonds, although WW I stands 

out as the worst of all the wars for financial assets.  Surprisingly perhaps, OPEC I nearly 

matches the Great Depression of the 1930s in terms of intensity of wealth destruction, 

although during this particular episode bonds did much less badly than equities, owing 

to the deep recession associated with the oil shock.  

As one might expect therefore, wealth destruction is most normally associated with 

periods of extreme inflation or deflation, or alternatively with exceptional shocks to the 

price level and/or credit system.  In those periods of wealth destruction or below-trend 

returns, instances of poor growth of financial system breakdown lead to outperformance 

of bonds over equities, while wars normally involve equity outperformance.  One can 

argue that extreme events occur when major policy or political failure are involved, 

either in the sense of not stabilizing the banking system, or in terms of an inability to 

resolve the social and political tensions that lead to major wars.   

It is very tempting therefore to see the economy, equity and bond markets, as a dynamic 

and complex system that does periodically become more vulnerable to extreme shocks, 

and/or set itself up for periods of below trend financial asset returns.  

Viewed from that perspective, the most recent extreme episode stands out as an 

unprecedented and most interesting example: there was only a very mild recession 

following the collapse of the equity bubble, no systemic problem in the banking system 

nor outright deflation, (or exceptionally high inflation for that matter).  In effect, policy 

was successful in cushioning the real economy and banking system from the 
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consequences of ‘irrational exuberance”, but quite unable to prevent a massive 

correction from extremely overvalued levels in the equity market.  At least so far, that is 

an unambiguously better result than the Japanese policy response to their equity 

bubble.  

Chart 4: US Real Equity Returns 
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Chart 5: US Portfolio Returns 
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But excess liquidity or no, we suggest that the recent correction of the secular 

overvaluation of equities leaves many of the main institutional buyers of equities, 

(pension funds and insurance companies) weakly capitalized, and retail investors highly 

sensitive to downside risk.  Therefore it may not take a very big negative growth shock 

to reinstate a self-fuelling negative dynamic within the equity markets.  Moreover, the  

American response to terrorism and the geo-political tensions has been much less 

convincing to global markets than the Fed’s response to the equity collapse.  Ultimately, 

it is that kind of political failure which may hold out the biggest risk of more extreme 

events in financial markets and end up turning the current period into a full-blown 

secular bear market for equities.  The system is still unusually vulnerable to shocks, and 

in that sense we conclude the financial stabilization effort of the past few years only 

goes part of the way towards preserving peace and prosperity.     
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 CSFB World Wealth Index (in local currency)*  CSFB Global Risk Appetite Index** 
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 * CSFB world wealth index measures performance of a number of asset classes including developed and emerging market equities, government and EMBI+ bonds as well as high 
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** CSFB risk appetite looks at historical risk/reward across a broad spectrum of global asset classes.  When risk appetite is high, high volatility assets such as emerging market 

equities are outperforming less risky assets such as developed fixed income. Sources: Datastream, CSFB Estimates  
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Regional Equity Performance  Since 12
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G3+ 2-Year Yield    G3+ 5-Year Yield 
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 US 10-Year Swap Spread vs. Treasuries    Mortgage Spread vs. Treasuries  
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recommended that you consult an independent investment advisor if you are in doubt about such investments or investment services.  Nothing in this report constitutes investment, legal, accounting or 
tax advice, or a representation that any investment or strategy is suitable or appropriate to your individual circumstances, or otherwise constitutes a personal recommendation to you.  CSFB does not 
advise on the tax consequences of investments and you are advised to contact an independent tax adviser.  Please note in particular that the bases and levels of taxation may change. 
Information and opinions presented in this report have been obtained or derived from sources believed by CSFB to be reliable, but CSFB makes no representation as to their accuracy or completeness. 
CSFB accepts no liability for loss arising from the use of the material presented in this report, except that this exclusion of liability does not apply to the extent that such liability arises under specific 
statutes or regulations applicable to CSFB.  This report is not to be relied upon in substitution for the exercise of independent judgment.  CSFB may have issued, and may in the future issue, other 
reports that are inconsistent with, and reach different conclusions from, the information presented in this report.  Those reports reflect the different assumptions, views and analytical methods of the 
analysts who prepared them and CSFB is under no obligation to ensure that such other reports are brought to the attention of any recipient of this report. 
CSFB may, to the extent permitted by law, participate or invest in financing transactions with the issuer(s) of the securities referred to in this report, perform services for or solicit business from such 
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Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, express or implied, is made regarding future performance.  Information, 
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securities or financial instruments mentioned in this report can fall as well as rise.  The value of securities and financial instruments is subject to exchange rate fluctuation that may have a positive or 
adverse effect on the price or income of such securities or financial instruments.  Investors in securities such as ADR’s, the values of which are influenced by currency volatility, effectively assume this 
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involved.  The market value of any structured security may be affected by changes in economic, financial and political factors (including, but not limited to, spot and forward interest and exchange 
rates), time to maturity, market conditions and volatility, and the credit quality of any issuer or reference issuer.  Any investor interested in purchasing a structured product should conduct their own 
investigation and analysis of the product and consult with their own professional advisers as to the risks involved in making such a purchase. 
Some investments discussed in this report may have a high level of volatility.  High volatility investments may experience sudden and large falls in their value causing losses when that investment is 
realised. Those losses may equal your original investment.  Indeed, in the case of some investments the potential losses may exceed the amount of initial investment and, in such circumstances, you 
may be required to pay more money to support those losses.  Income yields from investments may fluctuate and, in consequence, initial capital paid to make the investment may be used as part of that 
income yield.  Some investments may not be readily realisable and it may be difficult to sell or realise those investments, similarly it may prove difficult for you to obtain reliable information about the 
value, or risks, to which such an investment is exposed. 
This report may provide the addresses of, or contain hyperlinks to, websites.  Except to the extent to which the report refers to CSFB’s own website material, CSFB has not reviewed any such site and 
takes no responsibility for the content contained therein.  Such address or hyperlink (including addresses or hyperlinks to CSFB’s own website material) is provided solely for your convenience and 
information and the content of any such website does not in any way form part of this document.  Accessing such website or following such link through this report or CSFB’s website shall be at your 
own risk. 
This report is issued and distributed in Europe (except Switzerland) by Credit Suisse First Boston (Europe) Limited, One Cabot Square, London E14 4QJ, England, which is regulated in the United 
Kingdom by The Financial Services Authority (“FSA”).  This report is being distributed in the United States and Canada by Credit Suisse First Boston LLC; in Switzerland by Credit Suisse First Boston; 
in Brazil by Banco de Investimentos Credit Suisse First Boston S.A; in Japan by Credit Suisse First Boston Securities (Japan) Limited; elsewhere in Asia/ Pacific by whichever of the following is the 
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Limited, CSFB Research (Malaysia) Sdn Bhd, Credit Suisse First Boston Singapore Branch, and elsewhere in the world by the relevant authorised affiliate of the above.  Research on Taiwanese 
securities produced by Credit Suisse First Boston, Taipei Branch has been prepared by a registered Senior Business Person.  This research may not conform to Canadian disclosure requirements. 
In jurisdictions where CSFB is not already registered or licensed to trade in securities, transactions will only be effected in accordance with applicable securities legislation, which will vary from 
jurisdiction to jurisdiction and may require that the trade be made in accordance with applicable exemptions from registration or licensing requirements.  Non-U.S. customers wishing to effect a 
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for private customers and/or the UK compensation scheme may not be available, and further details as to where this may be the case are available upon request in respect of this report.  
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