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Portfolio Strategy 
Alpha Returns and Active 
Extensions 

The relaxation of the long-only constraint within 
equity portfolios and the subsequent move into an 
active extension “120/20 strategy” can lead to 
material improvements in both alpha returns and 
alpha/tracking error (TEV) ratios.  These potential 
benefits can be estimated by combining an alpha 
ranking system, a position weighting function, and a 
tracking error model.     

There is empirical evidence that the structure of a 
wide range of active portfolios can be 
approximated by exponentially declining alpha 
rankings and position weightings.  These 
alpha/weighing models can be used to explore how 
active extensions (and active portfolios in general) can 
generate alpha returns subject to prescribed risk limits.  

Additional benefits from active extension portfolios 
include the ability to offset unproductive 
correlations and to facilitate specific pair trades 
between long and short positions.  Such offsets can 
sharpen the intended risk exposures and lead to higher 
alpha/TEV ratios.  

Moving into a risk-controlled active extension will 
generally not have a significant impact on the fund 
level volatility.  Since most US institutions’ portfolios 
are overwhelmingly beta dominated, any incremental 
TEV will be submerged by this beta effect.  Active 
extensions that provide positive alphas can therefore 
significantly increase the fund’s total return with only a 
minimal impact on the overall volatility. 

The preconditions for realizing any of these benefits 
are a credible basis for producing positive alphas in 
both long and short portfolios, a high level of risk 
discipline, an ability to minimize and/or offset 
unproductive correlations, and an organizational 
ability to pursue short extensions in a benchmark-
centric, cost-efficient fashion.  
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Alpha Returns and Active Extensions 
Summary & Conclusions 

In a benchmark-centric long-only portfolio, the ability to take 
significant underweight positions is limited to those few stocks 
with very large market capitalizations in the benchmark.  By 
allowing a limited facility to short stocks within a risk-
controlled framework, active extension strategies open the 
door to a fresh set of underweight positions in lesser-cap 
stocks.   

These active extension strategies are also referred to as 
“120/20” portfolios.  This term came from the early 
implementations that allowed up to 20% of the portfolio to be 
shorted with the proceeds from the short sales used to 
purchase 20% additional longs.  Hence, the portfolios 
maintained their 100% net long exposure with gross footings 
of 120% long and 20% short.  More recent active extension 
launches have been in the 130/30-140/40 range as managers 
have gained more comfort with this product.   

A growing body of studies has addressed the potential 
performance benefits that can be obtained by loosening the 
standard long-only constraint [1-20].  Active extensions are 
based upon relaxation of this long-only constraint but have 
special features that maintain the basic risk characteristics of 
benchmark-centric long-only funds: 1) The percentage sold 
short is offset by reinvestment in beta-equivalent new longs 
so as to preserve the original beta target, and 2) the 
overweight and underweight positions are structured so as to 
keep the tracking error within reasonable bounds.   

This removal of the long-only constraint enables active 
extension portfolios to provide material improvements in both 
the cumulative alpha and in the alpha/tracking error volatility 
(TEV) ratio [21-23].  Additional benefits of the active extension 
portfolio include the ability to offset unproductive correlations 
and to facilitate specific pair trades between long and short 
positions [24-26]. 

The interest in “120-20”-type active extension strategies has 
grown significantly as both investment sponsors and asset 
managers have sought higher levels of positive alpha.  The 
acceptance of these strategies has also been enhanced 
because, with appropriate risk control, they can be viewed as 
an “extension” of traditional equity management rather than 
as a quantum leap into the more constrained space allocated 
to alternative assets. 

For a base case example with correlation effects, we use a 
long-only portfolio that provides an alpha of 1.85% and an 
alpha/TEV ratio of 0.54.  Without any offsets, a 20% extension 
increases the alpha to 3.08% and the ratio to 0.63.  However, 
the TEV-reducing effect of offsets between the longs and 
shorts can raise this alpha/TEV ratio into the 0.75-0.90 range.  

The preconditions for realizing any of these benefits are a 
credible basis for producing positive alphas in both long and 
short portfolios, a high level of risk discipline, an ability to 
minimize and/or offset unproductive correlations, and an 
organizational ability to pursue short extensions in a 
benchmark-centric, cost-efficient fashion 

Alpha Ranking and Portfolio Weighting Models 
The standard measure for the value added from active 
management is the alpha/TEV ratio.  The first step in 
analyzing this ratio is to create an alpha ranking model [27].  
Portfolio managers generally have some formal or informal 
process for classifying their prospective active positions into a 
descending sequence based upon their level of conviction.  
Alpha ranking models can be used to approximate such 
classifications.  These alpha ranking models may take a 
variety of forms depending on the style of the investment fund 
and/or perceived opportunities in the market.  Our base case 
ranking model is based on an exponential alpha decay with a 
beginning alpha of 5% that declines to 2.24% at the 25th 
position.   

Exhibit 1 
Alpha Ranking Model 
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In theory, with a constant residual volatility, the optimal 
weighting for each position should be proportional to its alpha 
ranking.  The actual sequential weights seen in practice 
provide empirical evidence that portfolios are at least roughly 
structured along these lines.  Exhibit 2 displays the sequence 
of position weights for a sample of long-only funds.   The top 
line represents the gross weights while the bottom line shows 
the active weights, i.e., the difference between the gross 
weight and benchmark weight.  The middle dotted line is an 
exponential weighting function that begins at a 3% weight.  
This theoretical weighting function has approximately the 
same decay rate as the alpha ranking model in Exhibit 1  

Exhibit 2 
Gross and Active Weighting Functions for Long-
Only Portfolios 
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Source: Morgan Stanley Research 

 

Correlation Effects 
The three factors that affect the TEV are the residual 
volatilities of each position, the portfolio weightings, and the 
correlations that exist between the positions.   

Using the exponential weighting model from Exhibit 2, our 
baseline long-only portfolio was constructed to have 25 “pro-
active” positions with a net “activity level” of 50%.  The 
remaining “non-pro-active” component of the portfolio serves 
as a source of funds as well as helping to maintain the fund’s 
target beta.  After the 25th position, the active weight remains 
constant for any additional long positions added to the 
portfolio.  

Exhibit 3 compares the TEVs for the long-only portfolio under 
assumed pairwise correlations (ρL) of zero and 0.05.  In 
calculating the TEVs, we assume throughout a constant 
residual volatility of 23% for all active positions.  For the 25-

position long portfolio, the TEV increases from 2.38% for the 
uncorrelated case to 3.46% for a 0.05 correlation.  It only 
takes a slight increase in pairwise correlation to generate 
significant increases in the TEV. 

Exhibit 3 
Long-Only TEV: Correlated vs. Uncorrelated 
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Alpha/TEV Ratios 
The alpha ranking model can be combined with the 
exponential weighting function to generate a cumulative 
portfolio alpha.  Exhibit 4 displays this portfolio alpha as a 
function of the TEVs from Exhibit 3.  In the uncorrelated case, 
the alpha continues to rise as more positions are added to the 
portfolio while the TEV stays within a 2-2.5% range.  This 
suggests that under the assumption of a zero correlation, 
more positions should continue to be added to the portfolio 
since the cumulative alpha increases faster than the 
portfolio’s TEV.  This is also evidence that in order to get 
TEVs greater than 3% (which is what is observed in actively 
managed long-only equity portfolios), there must exist some 
degree of positive correlations among the long positions. [28] 

With a 0.05 correlation, the alpha and TEV increase at nearly 
the same rate as more positions are added to the portfolio, 
leading to a roughly constant alpha/TEV ratio.  In this 
situation, the investor may sacrifice a higher TEV (if it can be 
tolerated) for the higher alpha portfolio even without any 
corresponding improvement in the alpha/TEV ratio itself.  
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Exhibit 4 
Long-Only Alpha vs. TEV:  
Correlated and Uncorrelated 
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The Short Extension 
The ability to take short positions provides access to a fresh 
set of underweights.  In the following analysis, these new 
underweights are assumed to have alphas that coincide with 
the corresponding long-only alpha model, less some given 
shorting cost.  Exhibit 5 schematically depicts a 20% short 
extension.  The short portfolio is based on an alpha ranking 
model that follows the original long-only 5% declining alpha 
ranking model but with a 0.50% reduction to account for 
shorting costs.  This model also assumes that the short 
portfolio follows the same exponential weighting model as the 
long portfolio.  The proceeds generated by the shorts are then 
reinvested into the new long positions.   

Exhibit 5 
Alpha Rankings for Short Positions 
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Source: Morgan Stanley Research 

The proceeds from the shorts could theoretically be 
reinvested to increase the weight invested in the highest-
alpha long positions.  However, most portfolios will have 
already established their maximum allowable weight in these 
high-ranked positions, so we take the more conservative 
approach and reinvest the proceeds starting with the 26th 
ranked long position. 

Note that because of the front-end loading from the 
exponential weightings, the 20% extension is achieved with 
only 8 new short positions.  The 20% funds are then 
reinvested into new longs from the 26th to 42nd position, 
where the position weight was assumed to be fixed at the 
1.2% minimum.   

Exhibit 6 displays cumulative portfolio alpha as a function of 
the total number of positions for the long only and a 120/20 
portfolio.  The biggest boost in alpha comes from the 8 new 
short positions that come from the early part of the alpha 
ranking model.  The 17 new longs consist of the tail end of the 
alpha ranking model and weighting function.  Since these are 
lower-grade alpha sources, these new longs do not provide as 
significant a benefit as the new shorts.   

Exhibit 6 
Active Extension Impact on Portfolio Alpha 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

0 10 20 30 40 50

Number of Positions

Porfolio
Alpha

Long-Only

Shorts
New Longs

 
Source: Morgan Stanley Research 

 

As an empirical test for how these exponential models apply 
to actual portfolios, Exhibit 7 displays the weighting functions 
for an admittedly small sample of active extension funds that 
have reported their holdings to the SEC.  As with the long-
only funds, both the longs and shorts in the active extension 
funds follow a pattern that can be approximated as an 
exponential decay. 
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Exhibit 7 
Weighting Functions for Active Extension Portfolios 
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The exposures and beta values for this sample of active 
extension funds along with a sample of SEC-reporting market 
neutral funds are shown in Exhibits 8 and 9.  It can be seen 
that the active extension funds are quite closely aligned to the 
target 100% net exposure and have betas that remain close 
to 1.  Not surprisingly, the market neutral funds all have net 
long exposures and net betas close to zero.   

Exhibit 8 
Long and Short Exposures for Active Extension and 
Market Neutral Funds 

0%

20%

40%

60%

80%

100%

120%

140%

160%

0% 20% 40% 60% 80% 100%

Short Weight

Long
 Weight

Market Neutral

Active Extension

0% Net Long

100% 
Net Long

 
Source: Morgan Stanley Research 

 

Exhibit 9 
Long and Short Betas for Active Extension and 
Market Neutral Funds 
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Offsetting Long/Short Correlations 
The basic long-only correlation model applies when all 
positions have a common pairwise correlation.  Just as a 
positive correlation can have a material TEV-increasing effect, 
so the opportunity for offsetting negative correlations can act 
as a major TEV-reducing factor.  In theory, such offsets could 
be present within the long portfolio itself.  However, for the 
sake of simplicity, only positive correlations are assumed to 
exist within the longs and within the shorts, while the offsetting 
negative correlations are assumed to occur only between the 
shorts and longs. 

Exhibit 10 shows impact of various correlation effects.  The 
top three lines all assume a positive 0.05 correlation within the 
longs and within the shorts but differ in the short-to-long 
correlations.  The TEV-reducing effect of these offsets is 
clearly evident as the -0.05 offset curve moves towards the 
uncorrelated case.  
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Exhibit 10 
Correlation Effects: TEV vs. Short Weight  
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The alpha ranking models from Exhibit 5 can be combined 
with the TEVs in Exhibit 10 to calculate the alpha/TEV ratios 
at various short weights.  With positive correlation of 0.05, the 
information ratio for the basic 25-position long-only portfolio 
ratio was 0.54.  With varying short extensions added from that 
point, the long-short correlation can be seen to play a key 
role.  With a zero offset correlation, the short extension 
provides only a modest increase in the information ratio to 
0.63.  However, with an offsetting -0.05 correlation, the short 
extensions can raise the information ratio to 0.92 for short 
weights in the 40-60% range.  With the more moderate offset 
of -0.03, the ratio reaches a peak value of around 0.74 for 
short weights of 30-50%.  For the uncorrelated situation, the 
short extension improves the alpha/TEV ratio from 0.78 for 
the long-only portfolio to a peak value of 1.10 for short 
weights in the 60-80% range.   

Clearly, any active extension strategy is critically dependent 
on an efficient facility for selecting, implementing, and 
maintaining the short portfolio.  If shorting costs become too 
high, the resulting alpha degradation would eliminate any 
benefits from short extension. 

Exhibit 11 
Alpha/TEV vs. Short Weight  
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The alpha/TEV ratio is an important metric but it may not 
always serve as a sufficient gauge of portfolio value.  It also 
makes sense to look separately at the two components of this 
ratio.  Exhibit 12 presents the results from active extension in 
alpha vs. TEV space.  If a fund had a maximum TEV it was 
willing to tolerate, the extension could add a significant alpha 
increment to the return from the long-only portfolio (even with 
a zero offset between internally correlated longs and shorts).   

Exhibit 12 
Alpha vs. TEV for Various Offset Correlations 
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Fund Level Effects 
For typical asset allocations, it is well known the TEV from a 
moderate-sized component portfolio is likely to have only a 
minimal impact on the overall fund volatility [29].  Therefore, 
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many institutional portfolios may care more about the portfolio 
alpha than the alpha/TEV ratio.  

Exhibit 13 provides an example of how active extensions can 
affect performance characteristics at the overall fund level.  
The first column represents the passive benchmark portfolio 
with a 60% equity/40% bond allocation.  The second column 
replaces the 60% passive equity benchmark with 60% active 
long-only equity.   

Exhibit 13 
Alpha Enhancement with Minimal Volatility Increase 

Active Correlated AE Correlated AE
Benchmark Long Case Case

Portfolio Only without Offset with Offset

US Equity Passive Benchmark 60%
US Equity Active - Long Only 60% 40% 40%
Active Extension - 40% Short Weight 20% 20%
US Bonds 40% 40% 40% 40%

Total 100% 100% 100% 100%

Total Beta 0.65 0.65 0.65 0.65

Expected Return 5.85 6.96 7.36 7.36
Alpha 1.11 1.51 1.51

TEV 2.08 2.62 2.26

Total Volatility 11.17 11.36 11.48 11.40  
Source: Morgan Stanley Research 

 

The move of the 60% equity allocation from a passive index 
into long-only active management increases the total volatility 
modestly from 11.17% to 11.36%.  However, the total portfolio 
return increases by a significant 1.11%, i.e., 60% of the active 
alpha of 1.85%.  The next two columns show the effect of 
moving 20% of the active equity into a correlated active 
extension with a short weight of 40%.  (To be conservative we 
have assumed that the TEVs of the active extension and long-
only active equity are fully correlated.)  Without any long/short 
offset, the portfolio return increases by 0.40% to 7.36%, with 
the portfolio volatility only moving from 11.36% to 11.48%.  
With offsets, the return remains at 7.36% while the volatility 
declines to 11.40%.   

The reason that there is not a significant increase in the 
portfolio volatility in Exhibit 10 is because this portfolio (as 
with most US institutions’ portfolios) is beta dominated and 
any additional tracking error volatility is submerged by this 
beta effect [30-32].  Moving to an active management posture 
or to an active extension will generally not have a significant 
impact on the overall volatility of the fund — one beta-
dominated asset is just being replaced with another.  The only 
question then becomes whether these active management 

processes can reliably generate positive levels of expected 
alpha.   

Conclusions 
Active extension can be viewed as an “extended” form of 
traditional active equity management that has the potential to 
materially improve both portfolio alphas and alpha/TEV ratios 
by: 

1) creating access to a fresh crop of active underweight 
opportunities 

2) reinvesting the short proceeds in productive new longs 
(even if they are of lower alpha rank) 

3) providing offsets that reduce unproductive correlations and 
facilitate return-enhancing pairing opportunities  

The preconditions for realizing any of these benefits are a 
credible basis for producing positive alphas in both long and 
short portfolios, a high level of risk discipline, an ability to 
minimize and/or offset unproductive correlations, and an 
organizational ability to pursue short extensions in a 
benchmark-centric, cost-efficient fashion 
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each research report. In addition, since the research report contains more complete information concerning the analyst's views, investors should 
carefully read the entire research report and not infer its contents from the rating alone.  In any case, ratings (or research) should not be used or 
relied upon as investment advice. An investor's decision to buy or sell a stock should depend on individual circumstances (such as the investor's 
existing holdings) and other considerations. 
 

Global Stock Ratings Distribution 
(as of July 31, 2006) 
For disclosure purposes only (in accordance with NASD and NYSE requirements), we include the category headings of Buy, Hold, and Sell 
alongside our ratings of Overweight, Equal-weight and Underweight. Morgan Stanley does not assign ratings of Buy, Hold or Sell to the stocks we 
cover. Overweight, Equal-weight, and Underweight are not the equivalent of buy, hold, and sell but represent recommended relative weightings (see 
definitions below). To satisfy regulatory requirements, we correspond Overweight, our most positive stock rating, with a buy recommendation; we 
correspond Equal-weight and Underweight to hold and sell recommendations, respectively. 
 

  Coverage Universe Investment Banking Clients (IBC) 

Stock Rating Category Count % of Total Count
% of Total 

IBC
% of Rating 

Category

Overweight/Buy 769 39% 285 44% 37%
Equal-weight/Hold 884 44% 293 45% 33%
Underweight/Sell 338 17% 77 12% 23%
Total 1,991  655   
 
 
Data include common stock and ADRs currently assigned ratings. An investor's decision to buy or sell a stock should depend on individual 
circumstances (such as the investor's existing holdings) and other considerations. Investment Banking Clients are companies from whom Morgan 
Stanley or an affiliate received investment banking compensation in the last 12 months. 
 

Analyst Stock Ratings 
Overweight (O). The stock's total return is expected to exceed 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. 
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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; 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 
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.  Research is available through your sales representative or on Client Link at 
www.morganstanley.com and other electronic systems. 

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 & Co. Incorporated 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, 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 & Co. International Limited, Taipei Branch (the "Branch").  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.  The 
Branch may not execute transactions for clients in these securities. 

To our readers in Hong Kong: Information is distributed in Hong Kong by and on behalf of, and is attributable to, Morgan Stanley Dean Witter 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. 
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This publication is disseminated in Japan by Morgan Stanley Japan Securities Co., Ltd.; in Hong Kong by Morgan Stanley Dean Witter Asia Limited (which accepts 
responsibility for its contents); in Singapore by Morgan Stanley Dean Witter 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 Dean Witter 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 Limited, Seoul Branch; in India by JM Morgan Stanley Securities 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 and Morgan Stanley DW Inc., which accept responsibility for its contents.  Morgan Stanley & Co. International Limited, 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 
Limited 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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