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Introduction

In the midst of the current credit crunch in financial markets, stocks of highly-leveraged
companies are widely expected to underperform because access to credit has become more
difficult. The new and enhanced Barra Global Equity Model (GEM2), and its inclusion of an
explicit leverage factor, can help us to investigate whether this intuitive argument holds true.

In an examination of the leverage factor returns, we find that equities of highly leveraged firms
do underperform in times of crises. In general, the relative stock performance of these firms
tends to move in the same direction as the market’s risk appetite. These results highlight the
importance of understanding the portfolio’s exposure to leveraged companies. GEM2 assists
portfolio and risk managers in managing their exposure and control for any unintended bet
towards highly leveraged companies.

The Financial Leverage Factor

The leverage factor captures the return difference between stocks with high and low financial
leverage. It is measured using three descriptors, namely liabilities to book value, liabilities to
market capitalization, and liabilities to total assets." This factor is one of the 8 style factors in
the GEM2, and may be patrticularly relevant in the current market environment.

Figure 1 shows the cumulative returns of the GEM2 financial leverage factor against the
MSCI All Country World Index. Two observations stand out from the chart:

= Intimes of market crisis the leverage factor experienced steep and very sudden drops.
= In general, the leverage factor moved in the same direction as the overall equity market.
The only significant period of exception was from 1995 to 2000, which we shall return to later.

These observations suggest a link between the relative performance of highly leveraged firms
and the risk appetite in the market. This will be examined in the next section.

Figure 1: The Financial Leverage Factor and Global Equities
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! see pp. 69-70 in Menchero, Jose, Andrei Morozov and Peter Shepard (2008), “The Barra Global Equity Model (GEM2)”, MSCI
Barra Model Insights (September).
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Financial Leverage and Risk Environment

It is interesting to examine how the leverage factor performs under high levels of risk
aversion. For this purpose the Chicago Board Options Exchange Volatility Index (VIX), which
measures the implied volatility of the S&P 500 Index in the US and is a general barometer of
the global risk environment, is used here. This is displayed together with the financial
leverage factor in Figure 2. The most striking are the periods of extreme risk aversion, which
are represented by the spikes in the index and are highlighted with the associated risk events
in the chart.

Figure 2: Financial Leverage Under Different Risk Environments
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During the four highlighted episodes of extreme volatility, the leverage factor performed very
poorly. This is in line with expectations since highly leveraged stocks are riskier, and hence
would be the first ones to be sold off during periods of market uncertainty. In general, the
leverage factor declined as risk aversion increased and vice versa. The rising risk aversion
from 1995 to 2000, which was noted earlier as an exceptional period in which the leverage
factor moved in the opposite direction to the market, also explains why leveraged firms were
performing relatively poorly during this period. The factor had a positive run between the end
of 2002 and April 2007, which was a period of dramatically decreasing risk levels, low interest
rates, and strong global growth. Not surprisingly, since the summer of 2007, the factor has
performed very poorly.

Financial Leverage and Industry Effects

Next we examine if the financial leverage factor has any implied industry tilts, or in other
words if certain industries are more highly leveraged than others. This is of particular interest
from a risk management perspective, since unintended industry exposures can be tracked or
neutralized accordingly. In view of this, the average financial leverage exposures of individual
stocks over the whole period from 1994 to 2008 are derived and weighted according to
market capitalization (in USD). The results for the different Industries are shown in Figure 3.

In general, the asset-intensive industries are more highly leveraged, while the service
industries have lower leverage. The most highly leveraged industries include Transport,
Telecoms, Real Estate and Chemicals. The other end of the spectrum is dominated by the
technology-related industries, such as Biotech, Pharmaceuticals, Computers & Electronics, as
well as Internet.

There are various factors that affect the leverage of individual sectors. Asset-intensive
industries have greater upfront costs that have to be financed by taking on more debt, while
on the other hand service industries often involve lower initial capital outlays and hence less
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debt. Given these industry differences, a manager taking a bet on low-leverage firms globally
should therefore be aware that such a bet would likely involve tilts away from industrials in
favor of services.

Figure 3: Cap-Weighted Financial Leverage for Various Industries (Average 1994-2008)
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Conclusion

The financial leverage factor is a new addition to the new and enhanced Barra Global Equity
Model (GEM2), and is aimed at capturing the differences in performance between firms with
varying levels of leverage. A positive return to this risk factor indicates that highly leveraged
firms are performing better than their less leveraged counterparts and vice versa. It was found
that this factor generally moved in the same direction as the overall stock market but was also
strongly influenced by the degree of risk aversion, dropping sharply during times of market
stress, as observed during the current crisis as well as previous ones in the late 1990s and
early 2000s. In addition, there are implicit industry tilts in this factor, with asset-intensive
industries having higher leverage and service-oriented industries having lower leverage. The
implications for risk management and portfolio construction are significant. In particular,
exposure to leverage could hurt performance significantly during market crises. Being able to
capture the exposure to leverage as part of risk management and portfolio construction is a
key benefit of the GEM2 model.

Earlier Research Bulletin in GEM2 Series:

Country and Industry Effects in Global Equities (Oct 2008)
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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
performance, analysis, forecast or prediction.

. None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), or a promotion or
recommendation of, any security, financial product or other investment vehicle or any trading strategy,
and none of the MSCI Barra Parties endorses, approves or otherwise expresses any opinion regarding
any issuer, securities, financial products or instruments or trading strategies. None of the Information,
MSCI Barra indices, models or other products or services is intended to constitute investment advice or
arecommendation 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 maximum extent permitted by law, in no event shall any
of the MSCI Barra Parties have any liability regarding any of the Information for any direct, indirect,
special, punitive, consequential (including lost profits) or any other damages even if notified of the
possibility of such damages. The foregoing shall not exclude or limit any liability that may not by
applicable law be excluded or limited, including without limitation (as applicable), any liability for death
or personal injury to the extent that such injury results from the negligence or wilful default of itself, its
servants, agents 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.
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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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