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RESEARCH BULLETIN

The Changing Risk Environment

October showcased the responsiveness of the new and enhanced Barra Global Equity Model
(GEM2) to changes in the risk environment. As the events of October unfolded, the risk forecast
of the long-term model (GEM2L) for the global portfolio increased 74% from 15% to 26%." The
short-term model’'s (GEM2S) response was even more dramatic from 16% to 36%, an increase of
125%. As we show in this Research Bulletin, GEM2’s responsiveness allows us to see that these
changes are unprecedented in the past approximately 15 years. We examine the magnitude of
these increases relative to other periods and discuss some of the relationships between risk
forecast jumps and the GEM2 factors.

An Unprecedented Increase in Risk

Crises have hit the markets during the past 15 years, but none has resulted in the increases in
risk experienced during the current crisis. The GEM2 raw data history begins in June 1992, and
we examine weekly risk forecasts from 1997, when the factor covariance history begins. Since
1997, five major crises have occurred prior to the current one, including the 1997-98 Asian crisis,
1998 LTCM crisis, 2000-2001 bursting of the technology bubble, and 9/11. As Table 1 shows,
the risk increases in October 2008 were unprecedented; they were between 153% and 184%
higher than the previously highest increase, which occurred during 9/11.

Table 1: Highest 4-week Increases in Risk Forecasts  (Global Portfolio; GEM2L)
Week Ending Percent Change

11/14/1997 18.52%
8/28/1998 25.93%
4/14/2000 14.23%
9/21/2001 26.09%
8/17/2007 20.30%

10/10/2008 73.40%

10/17/2008 65.91%

10/24/2008 74.10%

Figure 1 graphically bolsters these findings by showing GEM2L'’s responsiveness during prior
crises and the unprecedented nature of October 2008. The orange line represents the risk
forecast for the global portfolio, while the blue, green, and yellow lines show, respectively, the 1-
year, 2-year, and 3-year averages of the risk forecasts. In 1998, 2000, and 2001, and 2007,
there are immediate spikes in the risk forecasts in response to the various crises as represented
by the deviations from the long-term averages. The graph also shows the long period during
which risk decreased between 2003 and 2006 as given by risk forecasts below the long-term
averages. However, the increase in October 2008 is in a league of its own with an out-sized
deviation from the long-term averages. As the graph demonstrates, no crisis since 1997 has
resulted in the current magnitude of the deviation in risk from long-term averages.

! The Global Portfolio is the GEM2 estimation universe, which consists of the constituents of the MSCI All Country World Index (ACWI),
part of the MSCI Global Investable Market Indices (GIMI) series, MSCI GCC Countries Index, and the MSCI China A Index, although the
latter two are given less weight relative to the MSCI ACWI IMI. For more details, see Jose Menchero, Andrei Morozov, and Peter Shepard,
“The Barra Global Equity Model (GEM2),” MSCI Barra Model Insights, September 2008, pp. 7-9.
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Figure 1: Risk Forecasts Relative to Long-term Mean s (Global Portfolio; GEM2L)
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Relating Risk to Factors

What relates to the deviations of risk from the long-term means? GEM2 allows us to investigate
this question by breaking down the relationships by intuitive fundamental factors. Using the
outputs of the GEM2L model, we examined which factor volatilities — industries, countries,
currencies, and styles — have been most related to the global risk forecast since 1997. With
weekly volatility data, we calculated percent changes from four weeks prior to each crisis for the
global risk forecast, each of the style factors, the capitalization-weighted average industry factors,
cap-weighted country factors, cap-weighted currency factors, and cap-weighted specific factors.?
Table 2 provides these calculations for each of the five prior crises since 1997 as well as for the
current crisis.

2The eight style factors are Volatility, Momentum, Size, Value, Growth, Non-linear Size, Liquidity and Leverage. See Menchero, Morozov
and Shepard, pp. 13-15, for more details.
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Table 2: Percent Change in Risk Forecast and Factor  Volatilities from Four Weeks Prior to
Each Crisis (GEM2L)

11/14/1997 8/28/1998 4/14/2000 9/21/2001 8/17/2007  10/24/2008

Global Portfolio 18.5% 25.9% 14.2% 26.1% 20.3% 74.1%
Growth -0.6% 3.0% 17.5% -0.6% 9.0% 3.7%
Liquidity 17.1% 9.6% 0.8% 20.7% 21.6% 10.6%
Non-linear Size -0.6% 1.4% 1.5% -1.9% 6.5% -2.2%
Size 1.1% 8.9% 12.2% -2.4% -1.0% -1.3%
Value -0.6% -0.9% 26.1% -1.6% 37.5% 5.1%
Leverage 3.8% 4.9% 9.2% 23.0% 3.9% 71.1%
Volatility 4.1% 25.3% 30.0% 3.3% 2.8% 48.1%
Momentum 7.6% -2.0% 17.6% -2.1% 19.7% -0.8%
Average Industry 3.1% 4.3% 7.3% 4.1% 2.5% 9.4%
Average Country 0.0% 0.2% 2.0% 8.2% 15.6% 6.1%
Average Currency 1.7% 2.9% -3.4% 1.4% 4.0% 28.2%
Average Specific 2.6% 0.9% 1.7% -0.8% 4.2% 10.3%

As Table 2 shows, the prominence of factors changes over time; no one factor has dominated
since 1997. For example, during the 1997 Asian crisis, the percent change in liquidity volatility
was by far the largest of any factor in Table 2 (17%), although some of the individual currency
factors were even larger at 66% for the Taiwanese Dollar and 55% for the Korean Won. A year
later, during the LTCM crisis, volatility was largest (25%) and 2.5 times the percent change in
liquidity; the Russian Ruble exhibited an astounding 485% change in August 1998. In the
bursting of the internet bubble in April 2000, the most prominent factor was, again, volatility (30%)
along with value (26%); no individual country, currency, or industry factor, including the internet
factor, trumps these two style factors. In the 9/11 crisis, liquidity and leverage changed the most
at 21% and 23%, respectively, although some of the individual industry factors, such as Airlines
and Automobiles & Components, changed even more at 41% and 34%, respectively. In August
2007, value comes to the fore once more (37%) and is the second highest relative to all factors;
the highest is 86% for the Kuwaiti Dinar, a pegged currency, which experienced a revaluation in
August 2007.

In the current crisis, leverage and volatility figure most prominently with changes of 71% and
48%, respectively. These are the two largest changes considered in Table 2 and emphasize,
once more, the special nature of the current risk environment. As with some of the prior crises,
there are two individual currency factors that changed even more, namely the Mexican Peso at
134% and the Turkish Lira at 73%. But leverage remains third highest among all GEM2 factors
and is itself 90% higher than prior changes during crises covered in Table 2.

Conclusions

The GEM2 model is designed to be more responsive to changes in the underlying risk
environment. The events of recent months allow us to evaluate whether GEM2 performs as
expected. We find that both the GEM2L and GEM2S are highly responsive to the extreme
changes in risk we have experienced. Due to their responsiveness, the GEM2 results aid in
assessing and quantifying the magnitude of those changes. October was highly unusual with a
74% increase in the global risk forecast, which was accompanied by a large 71% increase in the
leverage volatility.
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Notice and Disclaimer

. This document and all of the information contained in it, including without limitation all text, data, graphs, charts
(collectively, the “Information”) is the property of MSCI Inc., Barra, Inc. (“Barra”), or their affiliates (including without
limitation Financial Engineering Associates, Inc.) (alone or with one or more of them, “MSCI Barra”), or their direct or
indirect suppliers or any third party involved in the making or compiling of the Information (collectively, the “MSCI
Barra Parties”), as applicable, and is provided for informational purposes only. The Information may not be
reproduced or redisseminated in whole or in part without prior written permission from MSCI or Barra, as applicable.

. The Information may not be used to verify or correct other data, to create indices, risk models or analytics, or in
connection with issuing, offering, sponsoring, managing or marketing any securities, portfolios, financial products or
other investment vehicles based on, linked to, tracking or otherwise derived from any MSCI or Barra product or data.

. Historical data and analysis should not be taken as an indication or guarantee of any future performan ce,
analysis, forecast or prediction.

. None of the Information constitutes an offer to sel | (or a solicitation of an offer to buy), or a prom otion or
recommendation of, any security, financial product or other investment vehicle or any trading strategy , and
none of the MSCI Barra Parties endorses, approves o r otherwise expresses any opinion regarding any
issuer, securities, financial products or instrumen ts or trading strategies. None of the Information, MSCI
Barra indices, models or other products or services is intended to constitute investment advice or a
recommendation to make (or refrain from making) any kind of investment decision and may not be relied on
as such.

. The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information.

. NONE OF THE MSCI BARRA PARTIES MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR
REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE
USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY LAW, MSCI AND BARRA, EACH ON THEIR
BEHALF AND ON THE BEHALF OF EACH MSCI BARRA PARTY, HEREBY EXPRESSLY DISCLAIMS ALL
IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY,
ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

= Without limiting any of the foregoing and to the ma ximum extent permitted by law, in no event shallan vy of
the MSCI Barra Parties have any liability regarding any of the Information for any direct, indirect, s pecial,

punitive, consequential (including lost profits) or any other damages even if notified of the possibil ity of
such damages. The foregoing shall not exclude or | imit any liability that may not by applicable law b e
excluded or limited, including without limitation (as applicable), any | iability for death or personal injury to

the extent that such injury results from the neglig ence or wilful default of itself, its servants, age nts or
sub-contractors.

= Any use of or access to products, services or information of MSCI or Barra or their subsidiaries requires a license
from MSCI or Barra, or their subsidiaries, as applicable. MSCI, Barra, MSCI Barra, EAFE, Aegis, Cosmos,
BarraOne, and all other MSCI and Barra product names are the trademarks, registered trademarks, or service marks
of MSCI, Barra or their affiliates, in the United States and other jurisdictions. The Global Industry Classification
Standard (GICS) was developed by and is the exclusive property of MSCI and Standard & Poor’s. “Global Industry
Classification Standard (GICS)" is a service mark of MSCI and Standard & Poor’s.

© 2008 MSCI Barra. All rights reserved.

About MSCI Barra

MSCI Barra is a leading provider of investment decision support tools to investment institutions worldwide. MSCI Barra
products include indices and portfolio risk and performance analytics for use in managing equity, fixed income and multi-
asset class portfolios.

The company'’s flagship products are the MSCI International Equity Indices, which are estimated to have over USD 3
trillion benchmarked to them, and the Barra risk models and portfolio analytics, which cover 56 equity and 46 fixed income
markets. MSCI Barra is headquartered in New York, with research and commercial offices around the world. Morgan
Stanley, a global financial services firm, is the controlling shareholder of MSCI Barra.
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