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Portfolio Strategy 
   ACTIVE 130/30                  
CONTRACTIONS             
Moving Long/Short    
Strategies into 130/30 Space 

Managers of long/short (L/S) funds may be able to 
expand their asset base into the growing market for 
Active Extensions (AE) without overly disrupting 
their alpha-intensive/beta-agnostic style. 

The standard AE consists of “extensions” of 
long-only portfolios that have 1) a net long 
exposure of 100%, 2) a beta of one, and 3) a 
moderate tracking error (TE).  These risk constraints 
enable AE’s to be funded from the basic allocation to 
domestic equities — a key factor in AE’s evident appeal.   

In contrast to a long-only’s “extension” into the AE 
format, an L/S manager would generally have to 
“contract” its short portfolios to achieve 100% net 
exposure.    

The TE change accompanying L/S contractions will 
depend on the correlation/factor effects.  With fully 
independent positions, the contraction in gross footings 
tends to lower the TE. However, with correlated 
positions, the TE may increase due to contraction in the 
offsetting short positions.  

L/S managers who consider themselves to be 
“beta-agnostic” may nevertheless have relatively 
limited levels of “beta volatility.” One rather 
surprising finding is a formula that suggests that such 
beta volatilities will have only a modest impact on the 
fund’s TE and total volatility.  

Compared with the standard AE, an L/S contraction 
may have greater TE’s due to its more intense 
alpha-seeking structure.  If the prospective alphas can 
be viewed as a tradeoff for the higher TE, then the L/S 
contraction may qualify as an expanded AE with access 
to the mainstream equity allocation as a funding source.  
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ACTIVE 130/30 CONTRACTIONS:  

Moving Long/Short Strategies into 130/30 Space 
Summary & Conclusions 

Long/Short (L/S) equity funds are generally placed in the 
alternatives allocation bucket as opposed to the traditional 
equity portion.  One reason for this placement is the potential 
for wide variability in their long, short, and net exposures.  In 
fact, many L/S funds have relatively stable exposures over 
significant periods, but it is their freedom to change these levels 
that restricts them to the alternatives allocation.  This Note 
addresses how L/S strategies can be ‘contracted’ into active 
extension (AE) formats in order to be relocated within the 
traditional equity bucket.   

The short portfolio exposure is likely to undergo the most 
significant change in the transformation of an L/S fund into an 
AE with a 100% net long exposure.  For the average L/S fund, 
the long exposures would increase somewhat to the 130-140% 
region, while the short exposures would decline from 50-60% 
to 30-40%  [1,2]. 

L/S managers who view their movements in beta as a positive 
source of return may be reluctant to move to AE-type levels of 
beta control.  However, for L/S managers whose primary alpha 
sources are security and sector selection, it may be quite 
feasible to preserve their basic investment process while 
expanding into new AE mandates.  The advantage of such AE 
treatment is the opportunity to move beyond the alternatives 
category and access the more flexible funding available within 
the mainstream equity allocation.  

MSCI Long/Short Fund Analysis 
Exhibit 1 presents a time series of the rolling 36-month 
correlations for the MSCI Index of Long Bias (LB) hedge funds.   
These are essentially L/S funds with varying degrees of net 
long exposures.  

Exhibit 1 
36 Month Rolling Correlation between MSCI Long 
Bias Index and S&P 500/Russell 2000: 1994-2007 
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Source: Morgan Stanley Research 

 

The correlation vs. the S&P 500 has varied between 0.59 and 
0.88 with an average of 0.74.  This correlation has come down 
from its 2003-2005 high recently and currently stands near its 
historical average.  As a point of comparison, the LB correlation 
vs. the Russell 2000 averaged 0.92 over the same period and 
has been much more stable.  An earlier report presented a 
more detailed analysis of these historical risk characteristics 
[3,4]. 

Exhibit 2 presents the beta values relative to the S&P 500, 
again based on rolling 36-month periods.  With the exception of 
recent months, the beta has ranged between 0.4-0.6 with an 
average of 0.54. 
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Exhibit 2 
MSCI Long Bias Beta Relative to S&P 500: 1994-2007 

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Jan-95 Jan-97 Jan-99 Jan-01 Jan-03 Jan-05 Jan-07

Beta
Avg = 0.54

 
Source: Morgan Stanley Research 

 

Exhibit 3 breaks down L/S total volatility into two components: 
1) beta-based volatility and 2) tracking error (TE) above and 
beyond this beta effect.  The beta-based volatility is the product 
of the beta values from Exhibit 2 and the equity volatility.  The 
TE is the independent source of risk that is uncorrelated with 
the beta risk within a given period.  The TE has ranged from 
4-12% with an average of 7.05%.  

Exhibit 3 
L/S Volatility Breakdown 
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Source: Morgan Stanley Research 

 

These historical statistics are limited in scope and are subject 
to the well-known problems of any hedge fund index.  
However, they serve as guidelines for developing the 
characteristics of an illustrative L/S fund for our analysis.  

Moving from L/S into AE 
Our plan is to present an example of how an L/S fund might 
shift its exposures to come within the basic AE guidelines.  The 
analytic focus will be how the necessary L/S contraction alters 
the TE and then to compare the result with the more standard 
AE.  At the outset, it should be pointed out that L/S funds come 
in many different forms with very complex volatility 
characteristics.  For the following analysis to have any degree 
of clarity, it proved necessary to make a number of simplistic 
assumptions.  For example, the L/S funds are treated as being 
fully active, compared with only a 60% active level for the 
original long-only fund.  

With these caveats in mind, Exhibit 4 presents an example of 
how an L/S strategy can be moved towards the AE format.  For 
all portfolios, the active positions are assumed to have a 3% 
weight, with a position-specific TE of 23%.  In both cases, beta 
values are assumed to be directly proportional to the gross 
long and short weights.  

Exhibit 4 
L/S Fund vs. Active Extension 

           L/S   Standard
Original Contracted AE LO

Long Portfolio
  Gross Weight 120% 130% 130% 100%
  Beta 1.2 1.3 1.3 1.0
  Number of Active Positions 40 43 30 20
  Activity Level 120% 130% 90% 60%

Short Portfolio
  Gross Weight 60% 30% 30%
  Beta 0.6 0.3 0.3
  Number of Active Positions 20 10 10
  Activity Level 60% 30% 30%

Total Portfolio
  Gross Weight 180% 160% 160% 100%
  Beta 0.6 1.0 1.0 1.0
  Number of Active Positions 60 53 40 20
  Activity Level 180% 160% 120% 60%

Uncorrelated TE's Relative to
  Portfolio Beta 5.34 5.04 4.36 3.09
  Beta = 1 8.04 5.04 4.36 3.09  

Source: Morgan Stanley Research 

 

As shown in the first column, the L/S fund starts with a 120% 
long weight and 60% short weight resulting in a net long 
exposure of 60% and a beta of 0.6.  This hypothetical fund has 
forty 3% long positions and twenty 3% short positions.  Without 
any correlations between the active positions, the LS fund’s TE 
of 5.34% relative to its assumed beta benchmark of 0.6 is 
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simply computed as a total of 60 independent 3% positions, 
each with an alpha volatility/TE of 23%, 

%34.560)23)(03(. =   

The second TE in Exhibit 4 for the L/S fund is measured 
against the standard AE benchmark with a beta of one.  For the 
original L/S, the total TE would now need to reflect the “beta 
gap” of 0.4 from 0.6 to 1.0.  Assuming a 15% equity volatility for 
the benchmark, the total TE rises to: 

 %04.8)15*4(.)34.5( 22 =+   

The transformation of the L/S into an AE format would involve 
increasing the long weight from 120% to 130% and reducing 
the short weight from 60% to 30%.  This would decrease the 
gross weights and the activity level from the original 180% to 
160%.  The number of short positions is reduced from 20 to 10 
while the number of long positions increases from 40 to 43.3. 

Assuming that the beta changed proportionally with the revised 
short and long exposures, the net exposure would rise from 
60% to 100%, leading to the revised beta of one.  Relative to 
this benchmark beta, with fully uncorrelated positions, the L/S 
contraction with its 53 positions would have an approximate TE 
of: 

%04.53.53)23)(03(. =  

With its reduced number of independent positions, this 5.04% 
TE is lower than the original L/S fund’s 5.34% TE relative to its 
actual beta benchmark of 0.6. 

Long-Only Extension to AE 
Another point of comparison is to look at these TE’s versus the 
standard long-only (LO) fund and its extension into an AE 
format.  Our intent is to discriminate between the larger TE’s for 
the more aggressive L/S versus the standard AE.  Hence, our 
examples have been designed to exaggerate the L/S TE while 
giving the benefit of the doubt to the standard AE with its lower 
TE.  

We need to recognize at the outset that the standard LO will 
generally be more sensitive to TE concerns and will not be as 
intensively active as the L/S fund.  Our admittedly extreme 
example treats the LO as being 60% active in contrast to the 
full 100% activity level of the original L/S fund.  Thus, the LO 
fund with only twenty 3% active positions would have a 
considerably lower TE: 

%09.320)23)(03(. =   

In moving to the standard 130/30 AE, both the 30% new shorts 
and 30% new longs are treated as fully active so that the TE 
rises to 

%36.440)23)(03(. =  

In this basic case with independent positions, the TE will be a 
function of the number and size of the active positions in the 
portfolio along with the individual TE of each position.  Because 
the contracted L/S fund is fully active at 160%, its TE of 5.04% 
is slightly greater than the 4.76% TE for the standard AE with 
its less intense 120% activity level.  

Beta Volatility in the L/S Fund 
The preceding treats the L/S fund as having a tight target 
around its assumed average beta of 0.6.  However, in general, 
L/S funds tend to be more “beta agnostic” and have betas that 
move around their average values.  We model this variability 
around the assumed 0.6 average beta by having the realized 
beta value follow a normal distribution with a “beta volatility” of 
0.1 or 0.2.  The formula for computing the resulting total 
volatility is presented in the Appendix, and the numerical 
results are displayed in Exhibit 5 for the case of independent 
positions.  

Exhibit 5 
TE with Independent Positions 
(ρL = ρS = ρL,S = 0) 

L/S   Standard
Original Original Contracted AE LO

Beta Benchmark 1.0 0.6 1.0 1.0 1.0
Activity Level 180% 180% 160% 120% 60%

Beta Volatility
0 8.04 5.34 5.04 4.36 3.09

0.1 8.20 5.60 5.30
0.2 8.69 6.29 6.03  

Source: Morgan Stanley Research 

 

It is most striking that even as the beta volatility moves from 0 
to 0.1 and then to 0.2, there is a sizable but not huge increase 
in the TE for both the original and contracted L/S funds.   

As noted earlier, our approach in this comparative study is to 
magnify the TE spread between the L/S contraction and the 
standard AE.  In this spirit, the standard AE is treated as having 



 

 
5 

 
 

M O R G A N  S T A N L E Y  R E S E A R C H  

July 9, 2007 
Strategy 

a beta volatility of 0 and a TE of 4.36%, versus an assumed 0.1 
beta volatility for the contracted L/S that leads to a 5.30% TE.  

Correlation and Factor Effects 
All of the preceding examples were based on the presumption 
of fully uncorrelated positions within each fund.  As we move to 
the correlated situation, the results become somewhat more 
complicated.  The formula for computing the correlated TE can 
be found in the Appendix.    

Exhibit 6 displays the total TE for a 0.05 correlation within the 
long and within the short portfolios and a -0.05 offset 
correlation between the longs and shorts.  This ability to create 
offsets for unproductive correlations can be an important 
benefit from short portfolios in both the L/S or AE formats.  
Without these offset effects, the TE’s would be considerably 
larger for both the standard AE and the contracted L/S funds. 

Exhibit 6 
TE with Correlated Positions 
(ρL = ρS = 0.05/ρL,S = -0.05) 

L/S   Standard
Original Original Contracted AE LO

Beta Benchmark 1.0 0.6 1.0 1.0 1.0
Activity Level 180% 180% 160% 120% 60%

Beta Volatility
0 8.52 6.05 7.11 5.25 4.31

0.1 8.68 6.28 7.30
0.2 9.14 6.90 7.84  

Source: Morgan Stanley Research 

 

In contrast to the earlier situation in Exhibit 5, the L/S TE in this 
correlated case now increases significantly as the L/S fund 
contracts its short positions.  This is due to the loss of short 
positions with their offsetting correlations. 

The contracted L/S with 0.1 beta volatility has a TE of 7.30%, 
roughly comparable to the historical average TE of 7.05% 
shown in Exhibit 3 for the MSCI Index.  This 7.30% TE is 39% 
greater than the corresponding 5.25% for the standard AE.  
Hopefully, the higher L/S TE would be compensated by a 
greater alpha potential inherent in the L/S 160% activity level, 
which is 33% greater than the standard AE’s 120%.  

The TE gap in our example may be somewhat exaggerated 
due to our choice of extreme assumptions.  With the L/S’s more 
intense levels of activity, one should generally expect L/S 
contractions to have higher TE’s than the standard AE.  It is an 
open question whether the greater alpha potential associated 

with these higher TE’s will enable a simple L/S contraction to 
be accepted as a form of AE.   

Total Fund Volatility 
In Exhibit 7, the total volatility for each fund is shown, including 
the effects from an assumed benchmark volatility of 15%.  It is 
striking how close these total volatilities are for both the L/S 
contractions and the standard AE.  Basically, the beta volatility 
so dominates the TE’s that there is little difference across these 
total volatility values as a gauge of risk. 

Exhibit 7 
Total Volatility with Correlated Positions 
(ρL = ρS = 0.05/ρL,S = -0.05) 

L/S   Standard
Original Original Contracted AE LO

Beta Benchmark 1.0 0.6 1.0 1.0 1.0
Activity Level 180% 180% 160% 120% 60%

Beta Volatility
0 16.18 13.10 16.60 15.89 15.61

0.1 16.26 13.21 16.68
0.2 16.51 13.51 16.93  

Source: Morgan Stanley Research 

 

Moreover, if we were to consider the total volatility effect within 
the overall fund context, we would find that the TE distortions 
would virtually disappear.  For example, in an institutional fund 
with the typical 0.6 effective beta [5], the total fund volatility 
would only be increased by 10-20 bps from a 20% allocation to 
these strategies [1].  Most institutional funds have low levels of 
active risk, and such TE’s from AE’s that are reliably orthogonal 
to the dominating beta risk will have a minimal impact on the 
overall fund volatility.   

Various Long/Short Combinations 
Exhibit 8 plots the TE vs. a range of short weights for gross long 
exposures of 100%, 120%, 130% and 150% for uncorrelated 
positions and an L/S beta volatility of 0.1.  Each solid line 
corresponds to a given long weight while the short weights are 
displayed on the horizontal axis.  Thus, the solid lines provide 
the TE’s associated with a variety of long/short combinations 
beyond our earlier examples of 120/60 and 130/30 L/S funds.  
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Exhibit 8 
TE with Independent Positions for Different L/S 
Portfolios 
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The lower dotted line represents L/S funds having long/short 
combinations that result in a 60% net exposure.  The original 
120/60 L/S fund is shown as a marked position on this line.  
Similarly, the higher dotted line represents L/S funds with the 
100% net long exposure required for the AE treatment.  The 
mark on this line corresponds to the 130/30 L/S contraction 
used in our example.  The TE position for the standard 130/30 
AE is also displayed.  

Exhibit 8 makes graphically clear how little the TE shifts as the 
L/S fund contracts from 60 to 43 uncorrelated positions.  The 
resulting TE of 5.30% is within reasonable bounds of the TE 
range for standard AE’s.   

However, the TE situation becomes more divergent when one 
moves to the correlated case as shown in Exhibit 9.  Recall that 
the lower short weight reduces the offset effect in the L/S funds, 
so that the contracted TE moves up to 7.30%.  

Exhibit 9 
TE with Correlated Positions for Different L/S 
Portfolios 
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These TE’s rise above the 3-6% TE targeted by standard AE’s.  
However, given the dominating beta risk effect described 
earlier, even these higher TE’s will not have a significant impact 
on overall fund volatility.  For some sponsors, the L/S’s more 
intense alpha hunting and greater return prospects may be 
considered sufficient compensation for loosening the TE 
constraint.  In other situations, increased risk controls may be 
required for the L/S strategy to be incorporated within the AE 
classification.  

Indeed, with shorting becoming a more accepted concept 
among institutional investors, a wide range of long/short 
strategies may migrate towards beta targeting as a pathway 
from the alternatives space to the mainstream equity 
allocation.   
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Appendix 
Incorporating Beta Volatility 
In the earlier paper on Beta Targeting [6], the volatility of relative return — here designated simply as TE — was shown to be given by: 
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Where 

βσ = beta volatility   

Δβ = the beta gap, the expected difference between the portfolio and benchmark betas 

eσ = equity volatility   

ITE = the intrinsic tracking error, i.e., the variation beyond any beta value at a given time. 

In this paper, the average beta value is taken as the benchmark so, this formula reduces to: 
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Correlated TE’s 
For a uniform pairwise correlation ρ and a common specific volatility σ, the intrinsic tracking error for  N active positions with weights 
ωi is given by: 
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where ω is the average active weight. 
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For the case of all positions having the same weights, this expression reduces to the well-known result, 

( ) ( )
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Similarly, for the independent case when ρ = 0, 
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Equal-weight (E). The stock's total return is expected to be in line with the average total return of the analyst's industry (or industry team's) coverage 
universe, on a risk-adjusted basis, over the next 12-18 months. 
Underweight (U). The stock's total return is expected to be below the average total return of the analyst's industry (or industry team's) coverage 
universe, on a risk-adjusted basis, over the next 12-18 months. 
More volatile (V). We estimate that this stock has more than a 25% chance of a price move (up or down) of more than 25% in a month, based on a 
quantitative assessment of historical data, or in the analyst's view, it is likely to become materially more volatile over the next 1-12 months compared 
with the past three years. Stocks with less than one year of trading history are automatically rated as more volatile (unless otherwise noted). We note 
that securities that we do not currently consider "more volatile" can still perform in that manner. 
Unless otherwise specified, the time frame for price targets included in this report is 12 to 18 months. 
 

Analyst Industry Views 
Attractive (A): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be attractive vs. the 
relevant broad market benchmark, as indicated below. 
In-Line (I): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be in line with the relevant 
broad market benchmark, as indicated below. 
Cautious (C): The analyst views the performance of his or her industry coverage universe over the next 12-18 months with caution vs. the relevant 
broad market benchmark, as indicated below. 
Benchmarks for each region are as follows: North America - S&P 500; Latin America - relevant MSCI country index or MSCI Latin America Index; 
Europe - MSCI Europe; Japan - TOPIX; Asia - relevant MSCI country index. 
 
Stock price charts and rating histories for companies discussed in this report are available at www.morganstanley.com/companycharts or from your 
local investment representative.  You may also request this information by writing to Morgan Stanley at 1585 Broadway, (Attention: Equity Research 
Management), New York, NY, 10036 USA. 
 

Other Important Disclosures 
Morgan Stanley produces a research product called a "Trade Idea." Views contained in a "Trade Idea" on a particular stock may be contrary to the recommendations or 
views expressed in this or other research on the same stock. This may be the result of differing time horizons, methodologies, market events, or other factors. For all 
research available on a particular stock, please contact your sales representative or go to Client Link at www.morganstanley.com. 

For a discussion, if applicable, of the valuation methods used to determine the price targets included in this summary and the risks related to achieving these targets, please 
refer to the latest relevant published research on these stocks. 

This report does not provide individually tailored investment advice.  It has been prepared without regard to the individual financial circumstances and objectives of persons 
who receive it.  The securities discussed in this report may not be suitable for all investors. Morgan Stanley recommends that investors independently evaluate particular 
investments and strategies, and encourages investors to seek the advice of a financial adviser.  The appropriateness of a particular investment or strategy will depend on an 
investor's individual circumstances and objectives. The securities, instruments, or strategies discussed in this report may not be suitable for all investors, and certain 
investors may not be eligible to purchase or participate in some or all of them. 

This report is not an offer to buy or sell or the solicitation of an offer to buy or sell any security or to participate in any particular trading strategy.  The "Important US 
Regulatory Disclosures on Subject Companies" section lists all companies mentioned in this report where Morgan Stanley owns 1% or more of a class of common securities 
of the companies.  For all other companies mentioned in this report, Morgan Stanley may have an investment of less than 1% in securities or derivatives of securities of 
companies mentioned in this report, and may trade them in ways different from those discussed in this report. Employees of Morgan Stanley not involved in the preparation 
of this report may have investments in securities or derivatives of securities of companies mentioned in this report, and may trade them in ways different from those 
discussed in this report. Derivatives may be issued by Morgan Stanley or associated persons. 

Morgan Stanley and its affiliate companies do business that relates to companies covered in its research reports, including market making and specialized trading, risk 
arbitrage and other proprietary trading, fund management, commercial banking, extension of credit, investment services and investment banking. Morgan Stanley sells to 
and buys from customers the securities/instruments of companies covered in its research reports on a principal basis. 

With the exception of information regarding Morgan Stanley, reports prepared by Morgan Stanley research personnel are based on public information. Morgan Stanley 
makes every effort to use reliable, comprehensive information, but we make no representation that it is accurate or complete.  We have no obligation to tell you when 
opinions or information in this report change apart from when we intend to discontinue research coverage of a subject company. Facts and views presented in this report 
have not been reviewed by, and may not reflect information known to, professionals in other Morgan Stanley business areas, including investment banking personnel. 

Morgan Stanley research personnel conduct site visits from time to time but are prohibited from accepting payment or reimbursement by the company of travel expenses for 
such visits. 

The value of and income from your investments may vary because of changes in interest rates or foreign exchange rates, securities prices or market indexes, operational or 
financial conditions of companies or other factors.  There may be time limitations on the exercise of options or other rights in your securities transactions.  Past performance 
is not necessarily a guide to future performance.  Estimates of future performance are based on assumptions that may not be realized. Unless otherwise stated, the cover 
page provides the closing price on the primary exchange for the subject company's securities. 

To our readers in Taiwan:  Information on securities that trade in Taiwan is distributed by Morgan Stanley Taiwan Limited ("MSTL"). Such information is for your reference 
only.  The reader should independently evaluate the investment risks and is solely responsible for their investment decisions. This publication may not be distributed to the 
public media or quoted or used by the public media without the express written consent of Morgan Stanley.  Information on securities that do not trade in Taiwan is for 
informational purposes only and is not to be construed as a recommendation or a solicitation to trade in such securities. MSTL may not execute transactions for clients in 
these securities. 
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To our readers in Hong Kong: Information is distributed in Hong Kong by and on behalf of, and is attributable to, Morgan Stanley Asia Limited as part of its regulated 
activities in Hong Kong. If you have any queries concerning this publication, please contact our Hong Kong sales representatives. 

This publication is disseminated in Japan by Morgan Stanley Japan Securities Co., Ltd.; in Hong Kong by Morgan Stanley Asia Limited (which accepts responsibility for its 
contents); in Singapore by Morgan Stanley Asia (Singapore) Pte. (Registration number 199206298Z) and/or Morgan Stanley Asia (Singapore) Securities Pte Ltd 
(Registration number 200008434H), regulated by the Monetary Authority of Singapore, which accepts responsibility for its contents; in Australia by Morgan Stanley Australia 
Limited A.B.N. 67 003 734 576, holder of Australian financial services licence No. 233742, which accepts responsibility for its contents; in Korea by Morgan Stanley & Co 
International plc, Seoul Branch; in India by Morgan Stanley India Company Private Limited; in Canada by Morgan Stanley Canada Limited, which has approved of, and has 
agreed to take responsibility for, the contents of this publication in Canada; in Germany by Morgan Stanley Bank AG, Frankfurt am Main, regulated by Bundesanstalt fuer 
Finanzdienstleistungsaufsicht (BaFin); in Spain by Morgan Stanley, S.V., S.A., a Morgan Stanley group company, which is supervised by the Spanish Securities Markets 
Commission (CNMV) and states that this document has been written and distributed in accordance with the rules of conduct applicable to financial research as established 
under Spanish regulations; in the United States by Morgan Stanley & Co. Incorporated, which accepts responsibility for its contents. Morgan Stanley & Co. International plc, 
authorized and regulated by Financial Services Authority, disseminates in the UK research that it has prepared, and approves solely for the purposes of section 21 of the 
Financial Services and Markets Act 2000, research which has been prepared by any of its affiliates. Private U.K. investors should obtain the advice of their Morgan Stanley 
& Co. International plc representative about the investments concerned. In Australia, this report, and any access to it, is intended only for "wholesale clients" within the 
meaning of the Australian Corporations Act. 

The trademarks and service marks contained herein are the property of their respective owners. Third-party data providers make no warranties or representations of any 
kind relating to the accuracy, completeness, or timeliness of the data they provide and shall not have liability for any damages of any kind relating to such data.  The Global 
Industry Classification Standard ("GICS") was developed by and is the exclusive property of MSCI and S&P. 

This report or any portion hereof may not be reprinted, sold or redistributed without the written consent of Morgan Stanley. 

Morgan Stanley research is disseminated and available primarily electronically, and, in some cases, in printed form. 

Additional information on recommended securities is available on request. 
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