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 What's New — In this update to the index construction methodology, we investigate 
the impact of two changes. Firstly, we make the indices exhibit constant leverage 
from month to month. Secondly, we allow the weights of the stocks in each index to 
change on a daily basis instead of maintaining a constant proportion in each stock. 

 First change: Constant leverage — The current process of style portfolio 
generation is dollar-neutral, but there is no constraint on the total portfolio size. 
Going forward we propose to make both the long and short side of each style 
portfolio sum to unity every month, thereby controlling the numbers of units being 
held by the investor during monthly rebalancing. In effect, the indices are now 
orthonormal in addition to being orthogonal. 

 Second Change: Drifting weights — Currently we rebalance the weights daily to 
start-of-period weight to maintain constant exposure for each stock. This introduces 
turnover on a daily basis thereby increasing the trading costs. To reduce these we 
move to a buy-and-hold mechanism where we let the weights of the stock in the 
portfolio change based on the daily performance. 

 Implications — Buy-and-hold strategies are static (passive) in terms of assets but 
allow changing characteristics over time. The assumption of constant risk premia 
associated with the factor may be inappropriate and the updated methodology 
reflects this while having the advantage of controlling the leverage and turnover of 
each style. 

 Style Performance — Value has trounced all other equity styles in Japan. At a 
9.3% per annum return on an 8.9% annualized volatility basis, a passive Value 
trade tracking our Japan QuantIFI Value index has shown an impressive 1.04 
Information Ratio. It is also the best performing style during the last 3 years. 

 Investment Opportunities — With these changes, we are now able to offer 
tracking products on these indices priced on a daily basis. These are available in 
both swap and fully funded form. Please contact any of the authors or your Citi 
Salesperson for details on the pricing.  

Figure 1. Bloomberg codes  

BB Code CITQJPSZ CITQJPVA CITQJPGR CITQJPRI CITQJPMO CITQJPQU 
Annualized Returns -3.01 9.3 0.66 -1.37 0.3 2.94 
Annualized Volatility 9.03 8.96 7.67 16.22 9.8 8.74 
Information Ratio -0.33 1.04 0.09 -0.08 0.03 0.34  
Source: Citi Research. 
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In this report we update the methodology underlying the construction of our style factor 
indices for Japanese equities. These indices have two key differentiating characteristics. 
Firstly, they provide “pure” factor exposure (i.e., a Value index has a unit exposure to the Value 
factor and a Zero exposure to all other style factors). Secondly, the indices are investible as 
each stock’s weight in the index is a function of its recent liquidity in the market—attributes 
which give the indices potential applicability within the investment process in multiple areas 
such as asset allocation, portfolio construction and risk management. We enhance these 
indices by making two changes that reduce turnover and control for leverage.  

Index construction philosophy 

The philosophy underlying factor indices is an extension of the financial theory of 
capital asset pricing. Essentially there is one key difference: the beta itself is 
expressed as a combination of “factor betas” to several individual and independent 
factors instead of just the one factor Capital Asset Pricing Model (CAPM) which 
provides a beta against the market.  Thus, it stays true to the philosophy of efficient 
separation of alpha and beta in portfolio construction, a topic of much interest within 
the investment community. 

In a nutshell, working with factor indices helps us to accomplish the following:  

1. Attribute equity market returns between systematic market wide factors 
and an unsystematic, stock specific component; 

2. Create orthogonal factor (or style) indices as benchmarks of linearly 
independent payoffs to each systematic factor; 

3. Apply tilts to (or hedge) the individual factor exposures as a way of 
effectively managing the portfolio’s systematic risk exposures. 

Clients will recognize this as simply a multifactor extension to the processes 
commonly employed to measure and manage a portfolio’s market beta. The main 
value-add comes from the additional level of granularity they provide in portfolio 
construction and risk management. 

We now make two changes to the way these indices are rebalanced every month 
and priced every day 

First change: Constant leverage 

The current process of style portfolio generation doesn’t have any explicit constraint 
in terms of sum of weight on the long or short side. The weight for the long side for 
any style is same as the short side, making the portfolios dollar-neutral. However, 
this weight (long side or short side of any style) can vary month to month. It may 
sum to 0.5 on one month, to 0.6 the next month, and then to 0.4 the following. This 
affects overall volatility characteristics of the portfolio. It also implies that for a 
constant dollar invested the numbers of units being held by the investor are 
changing on rebalance day. 

For example, the chart below is showing how this leverage level has changed 
historically for Value and Growth styles. As can be seen, the leverage level is quite 
volatile especially for the Growth style. 

Executive Summary 
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Figure 2. Leverage ratio for Growth (CITQJPGR) and Value (CITQJPVA) 
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Hence going forward we propose to make these indices constant leverage. What 
this means that we will make sure each side of each style portfolio sums to unity 
every month. An implication of this would be that the portfolios will no longer be unit 
beta to a particular style (they will remain 0 beta to other styles). This beta will 
change from month to month. For example, in July 2012 the beta of CITQASRI to 
Risk is 1.65 and the beta of CITQASQU to Quality is 2.1. Figure 3 below shows the 
latest values in August. 

Figure 3. Beta to style/market Indices 

Style/market index Size Value Growth Risk Momentum Quality S&P Beta 
Size 2.55 0 0 0 0 0 0.13 
Value 0 2.33 0 0 0 0 0.07 
Growth 0 0 2.50 0 0 0 0.05 
Risk 0 0 0 1.95 0 0 0.70 
Momentum 0 0 0 0 1.94 0 0 
Quality 0 0 0 0 0 2.25 -0.08 
S&P Index 0 0 0 0 0 0 1  
Source: Citi Research. 

 

This, however, stays true in spirit to the purpose of the indices, which is to gain 
exposure to different styles. In effect it is just a scaling—in mathematical terms, the 
indices are now orthonormal in addition to being orthogonal. 

Second Change:  Drifting weights 

Currently the daily returns in any month are calculated based on the weights as 
calculated at the start of the month on rebalance day. These weights are derived 
from the fundamental attributes that go into the make-up of each style. In practice 
this means we rebalance the weights daily to start of period weight. This, however, 
introduces turnover on a daily basis, thereby increasing the trading costs. We 
propose to let the weights of the stock in the portfolio change based on the daily 
returns of all the stocks in the style portfolio. This is congruent with a buy-and-hold 



Pan-Asian Quants 
6 August 2012 Citi Research

 

 5 

mechanism and how these portfolios are envisaged to be invested into on a passive 
basis. 

Many asset characteristics change gradually over time. Asset required returns 
(discount rates) evolve over time in line with these changing characteristics, even if 
the underlying factor risk premia are stable over time. Even many characteristics or 
factor exposures exhibit time-varying ex ante rewards. 

Buy-and-hold strategies are static (passive) in terms of assets, but they allow 
changing characteristics over time. Conversely, to maintain a portfolio with stable 
characteristics, whether it is the TOPIX Index, a small-cap value stock portfolio, or a 
constant-duration Treasury portfolio, a certain amount of portfolio rebalancing or 
trading is required. Whether we study asset classes, strategy styles, or risk factors, 
then, the assumption of constant premia may be inappropriate. 

Therefore, in our new methodology, we move away from the daily rebalancing and 
this will be done only once at end of each month. 

In the next section, we review the characteristics of each index and implications of 
these two changes on a historical basis. 
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The first step in the index construction process involves the identification of the 
most important systematic drivers of risk and return in the Japanese Equity market 
over the long term. Using results from the extensive style performance research 
published by the Citi Global Quantitative Research team together with client 
feedback and stylized facts documented within the Academic literature we arrive at 
the following styles: Size, Value, Growth, Risk, Momentum, Quality and Sector risks. 

For each style factor, we then select a list of descriptors that best represent that 
specific attribute. For instance, we use the total market capitalization and last 
reported total assets to represent a company’s Size attribute. These descriptors are 
then Winsorized and weighted to arrive at a style factor loading or style factor beta 
for each stock in the S&P Primary Market Index (S&P PMI Japan) to each style. We 
also center the market cap weighted-mean loading of the estimation universe 
around zero for each style factor, which ensures that the market has zero exposure 
to all of the above style factors. 

We next employ weighted regression techniques to compute a set of orthogonal 
style factor portfolios using the monthly total excess returns of all stocks in the 
estimation universe and their a priori style factor loadings constructed as described 
above. Please see Appendix A for further details.  

Figure 4 below is a list of the Citi Japanese Equity Style Factor Indices together with 
the descriptors used in the construction of each index.  

Figure 4. Citi Japanese equity style factor indices—Factors & descriptors  

Style Index Descriptors Description 
Size Market Capitalization Natural log of Market Capitalization 
 Balance Sheet Size Last Reported Total Assets  
Value FY1 Earnings Yield Forecast IBES FY1 Consensus Earnings Yield 
 Trailing Valuation Measures Combination of Trailing Yields (Earnings, Book, Cash Flow, 

Dividends) 
Growth S&P Growth Score 5 Year Trailing Growth measures (Earnings, Sales, Internal 

Growth) 
 Long Term Growth Forecasts Forecast IBES Consensus Long Term Growth Rate 
Risk Volatility 

Beta 
Share Price Volatility (6 Months) 
Historical Beta (1 Year) to the S&P Japan Primary Market Index 

Momentum Price Momentum - Long Term  One year volatility adjusted price trend 
 Price Momentum - Short Term  60 days volatility adjusted price trend 
 Earnings Momentum Earnings Revision Ratio (IBES Consensus - 3 Months) 
Quality Profitability IBES Consensus FY1 Return on Equity 
 Earnings Quality Earnings Stability 
 Leverage Debt/Assets Ratio 
 Balance Sheet Liquidity Quick Ratio  
Source: Citi Research. 

 

Index factor & market betas 

By construction each style index has a beta of zero to all other styles. While no 
specific constraint is applied on the market beta of each index, this too is close to 
zero given the dollar neutral weights of each index. The style and market betas of 
each index as of August 2012 are shown in Figure 5 below.  

 

Index characteristics 
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Figure 5. Beta to Style/Market Indices 

Style/Market Index Size Value Growth Risk Momentum Quality S&P Beta 
Size 2.55 0 0 0 0 0 0.13 
Value 0 2.33 0 0 0 0 0.07 
Growth 0 0 2.50 0 0 0 0.05 
Risk 0 0 0 1.95 0 0 0.70 
Momentum 0 0 0 0 1.94 0 0 
Quality 0 0 0 0 0 2.25 -0.08 
S&P Index 0 0 0 0 0 0 1  
Source: Citi Research.  

 

Index Returns – Long/short 

In Figure 6 below we present summary risk and return characteristics since 1995 for 
each style index. These returns are “pure” returns to a specific style, i.e., the returns 
to Growth are the actual payoff to Growth characteristics in the Japanese equity 
market after neutralizing for beta and other systematic effects represented by the 
other style indices.  

Figure 6. Risk & return Characteristics of Citi Japan style factor indices  

Year Size Value Growth Risk Momentum Quality 
1995 -3.9 19.39 5.21 4.33 -2.54 -5.23 
1996 3.89 11.76 6.67 -2.05 6.19 3.97 
1997 13.56 16.58 18.72 -20.95 43.92 9.47 
1998 -17.55 23.34 -3.98 -7.83 -23.63 0.53 
1999 9.1 -25.35 28.76 49.38 23.79 -4.4 
2000 -6.79 3.42 -13.37 -50.57 -2.68 8.24 
2001 -5.44 1.82 -0.88 -7.59 -11.38 -11.87 
2002 -4.01 31 -3.04 8.91 7.36 4.87 
2003 -18.56 23.74 -9.63 47.79 5.18 -5.72 
2004 -2.15 15.75 -0.36 10.87 -10.96 11.16 
2005 5.32 2.71 1.84 7.29 3.08 -0.58 
2006 10.3 12.94 -5.67 -13.2 4.79 13.04 
2007 2.54 4.89 -2.31 -0.82 5.13 -0.21 
2008 -5.77 7.01 -2.08 -20.39 -4.28 11.12 
2009 -15.5 0.83 1.4 48.02 -20.97 -1.77 
2010 -2.35 11.39 -4.73 1.67 -4.44 1.52 
2011 -14.01 8.28 -6.61 -15.75 3.63 16.92 
2012 4.64 12.59 10.16 -8.05 1.56 7.27 
Annualized Returns -3.01 9.3 0.66 -1.37 0.3 2.94 
Annualized Volatility 9.03 8.96 7.67 16.22 9.8 8.74 
IR -0.33 1.04 0.09 -0.08 0.03 0.34 
%  with Positive Returns 51.47 56.16 53.32 52.08 54.98 54.52 
Best Monthly Return 2.56 3.35 3.64 4.96 3.28 4.03 
Worst Monthly Return -3.95 -3.27 -3.22 -6.41 -5.35 -3.27 
Maximum Drawdown -52.19 -33.29 -38.73 -56.63 -41.91 -23.42 
Low Date 12/30/2011 11/8/2000 11/11/2011 10/1/2001 2/20/2012 8/23/2001 
Level of Highwater 1.15 2 1.65 1.12 1.66 1.19 
High Date 1/19/1998 3/3/1999 1/4/2000 2/7/2000 3/2/2000 10/17/1997  
Source: Citi Research. 
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Historical QuantIFI style performance  
In this section, we present the historical wealth curves for each of the six styles 
along with brief commentary on their performance.  

Figure 7. Japan Size QuantIFI Index - CITQJPSZ 
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Figure 8. Japan Value QuantIFI Index - CITQJPVA 
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The Size index measures the return to 

large caps versus small caps in Japan. 

Except for the period of the TMT bubble 

in 1999 and the run-up during 2005-2007, 

small caps have been good investments.  

Year-to-date this year, however, large-

cap stocks have been outperforming 

Value style investing has beaten all other 

styles in Japan. What is also notable is 

the consistency of the return profile. It 

has delivered returns over all periods, 

barring the late 1999 period of the TMT 

bubble 

 

Even in the recent GFC period, Value has 

continued to outperform and is as of now 

the best-performing style year to date  
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Figure 9. Japan Growth QuantIFI Index – CITQJPGR 
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Figure 10. Japan Risk QuantIFI Index - CITQJPRI 
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As can been seen in Figure 9, Growth 

investing as a style has not worked in 

Japan since the turn of the century. Its 

best year was in 1999 during the TMT 

bubble 

Even during the 2004-2007 bull market, 

this style did not deliver 

Year-to-date, however, Growth has been 

the second-best style to follow behind 

Value 

The risk style has had a negative 

information ratio over the long term, 

indicating that investors in Japanese 

equities have not been compensated for 

holding riskier stocks. The best years for 

this style were 1999, 2003 and 2009 

The return-to-risk year to date has been 

negative, indicating that risk aversion is 

has paid off 
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Figure 11. Japan Momentum QuantIFI Index - CITQJPMO 
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Figure 12. Japan Quality QuantIFI Index - CITQJPQU 
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Momentum as a style has not really 

delivered in Japan, and this is especially 

true when considered on a relative basis 

to other markets. Apart from 1997, 2002, 

and the 2005-2007 bull market, buying 

high-momentum stocks has generally 

been a losing proposition 

Japan exhibits strong reversal effects, 

and we look to exploit these effects in 

our stock-selection models, but for the 

‘pure’ momentum style measure shown 

here these effects are excluded 

The Quality style factor has 

demonstrated a positive return in the 

Japanese equity market second only to 

value. However, relative to the value 

style, it performed comparatively worse 

during the global financial crisis 

although its defensive attributes were 

still apparent especially in 2008 

Overall, it was the best-performing style 

in 2011 as its defensive characteristics 

were rewarded by the market 
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We can express stock returns over any period using the following regression 
equation  

 XRY  

Where Y – Stock returns in excess of the T-Bill rate  

X – Matrix of the betas of stocks to the different Style factors and dummy 
loadings indicating their Sector membership 

 R  – Returns of the pure Style factors 

   – Stock specific returns 

Pure factor portfolios are then computed as 

)()( 1 wxwxxfp TT  
 

Where w  is a matrix of regression weights computed as a function of each stock’s 

recent liquidity  

These are then scaled to 1. 

Pure factor returns are then estimated by cross multiplying the factor portfolios into 
the next period returns of each stock 

YfpR   

WhereY may be of monthly or daily or any other periodically 

Residual portfolio returns are then derived as follows 

tortorstylestylemktmkt RRRPK secsec    

Where Portfolio returns, P  = iiYh  

 
 

Appendix A 
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Citi Research Ratings Distribution       
 12 Month Rating Relative Rating 
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% of companies in each rating category that are investment banking clients 27% 22% 18%  
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produce a global attractiveness score for each stock. The scores are then ranked and put into deciles. A stock with a decile rating of 1 denotes an 
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momentum relative to the stocks in the Australian market. A ranking of 10 denotes a stock that is below average in terms of both value and momentum 
relative to the stocks in the Australian market. 
Citi Research Quantitative Decision Tree model recommendations are based on a predetermined set of factors to rate the relative attractiveness of stocks. 
These factors are detailed in the text of the report. The Decision Tree model forecasts whether stocks are attractive or unattractive relative to other stocks in 
the same sector (based on the Russell 1000 sector classifications). 

For purposes of NASD/NYSE ratings-distribution-disclosure rules, a Citi Research Quantitative World Radar Screen recommendation of (1), (2) or (3) most 
closely corresponds to a buy recommendation; a recommendation from this product group of (4), (5), (6) or (7) most closely corresponds to a hold 
recommendation; and a recommendation of (8), (9) or (10) most closely corresponds to a sell recommendation.  An (NR) recommendation indicates that the 
stock is no longer in the screen. 
For purposes of NASD/NYSE ratings distribution disclosure rules, a Citi Research Asia Quantitative Radar Screen recommendation of (1) most closely 
corresponds to a buy recommendation; a Citi Research Asia Quantitative Radar Screen recommendation of (2), (3), (4) most closely corresponds to a hold 
recommendation; and a recommendation of (5) most closely corresponds to a sell recommendation.  An (NR) recommendation indicates that the stock is no 
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For purposes of NASD/NYSE ratings-distribution-disclosure rules, a Citi Research Quantitative Research Decision Tree model or Quantitative Research 
Australia Radar Screen recommendation of "attractive" (1) most closely corresponds to a buy recommendation. All other stocks in the sector are considered 
to be "unattractive" (10) which most closely corresponds to a sell recommendation.  An (NR)/(0) recommendation indicates that the stock is no longer in the 
screen. 
Recommendations are based on the relative attractiveness of a stock, thus can not be directly equated to buy, hold and sell categories. Accordingly, your 
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decision to buy or sell a security should be based on your personal investment objectives and only after evaluating the stock's expected relative 
performance. 
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Markets Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not be associated persons of the member 
organization and therefore may not be subject to the NYSE Rule 472 and NASD Rule 2711 restrictions on communications with a subject company, public 
appearances and trading securities held by a research analyst account. The legal entities employing the authors of this report are listed below: 

Citigroup Global Markets Singapore PTE LIMITED Paul R Chanin; Anmol Sethy; Puneet Singh; Si An Tan; Tushar Subhra Mandal 
Citigroup Global Markets Japan Inc. Nachiket R Garde, CFA 
Citicorp Pty Ltd Nick Morton; Zee Yusuf 

OTHER DISCLOSURES 

This document is prepared for the purpose of providing our customers with market information, etc., but not for the purpose of informing the types of the 
financial instruments business that we engage in.  However, in the case that we are delivering this document to general investors as a sales material in 
relation to our financial instruments business, this document falls under the category of our advertisements, etc. that we engage in.  Therefore, please note 
the following statements in connection with the advertisements, etc. 
Before executing any transaction, please carefully read the documents provided prior to the execution of the contracts and materials for customers, etc. 
Statements to be presented in relation to the Article 37 of the Financial Instruments and Exchange Laws (regulation of advertisements, etc.) 
Securities Transaction 
With respect to the purchase or sale of capital stock, we will charge you, separate from the transaction price for such stock, a commission equal to the 
transaction price multiplied by a commission rate agreed between you and us in advance. As the commission rate will be determined at the time of each 
transaction or periodically as agreed between you and us, it is not possible to state such rate or similar matters in this document in advance. 
If you are purchasing or selling capital stock or bond in a public offering or similar transaction or in a negotiated OTC transaction (aitai torihiki) with us, in 
principle you will pay or receive only the transaction price for such stock or bond. 
Investments in capital stock are exposed to risk of loss arising from a fluctuation in the price of such stock occurring in association with, for example, a 
deterioration of the credit of the issuer. Investments in capital stock of non-Japanese issuers are exposed to risk of loss arising from fluctuation in currency 
markets, among other factors. 
The price of bonds may fall due to fluctuation of interest rate, currency price, price or other indicators in financial product markets (hereinafter "Financial 
Indicators, etc.").  Therefore, these products are exposed to a risk of loss if they are sold prior to redemption date, in which case the sale price will be the 
market price.  Also, these products could not be sold when they become extremely illiquid due to change of market conditions. If interest, dividend or 
redemption amount, etc of bonds changes due to fluctuation of the Financial Indicators, etc., such amounts may not be anticipated. Therefore, regarding 
redemption, there is a risk of loss of the whole or a part of your invested principle when the redemption amount is less than the invested principle. Regarding 
bonds which may be redeemed prior to the maturity date based on a referenced Financial Indicators, etc. reaching certain levels or certain other events, 
there is a risk that interest or dividend, etc. is not paid for the period from the redeemed date to the maturity date. Regarding bonds denominated in a foreign 
currency and exchange of the currency is restricted, there is a risk that interest, dividend or redemption money, etc. may not be exchanged into Yen or 
remitted. Regarding asset-backed securities, the amount of interest, dividend or redemption money, etc. is subject to change of condition of the assets. 
Therefore, there is a risk of loss at the time of sale prior to maturity date, or redemption. In the case that the credit condition of the issuer or the guarantor of 
the fixed income products changes, there is a risk of loss due to fluctuation of the market price, or default in payment or insolvency of interest, dividend or 
redemption money. Furthermore, bonds which are rated as "strongly speculative" by major rating agencies are exposed to those risks in higher degree. 
Summary of Our Company — Trade Name, Etc.:  Citigroup Global Markets Japan Inc. (Financial Instruments Firm, Director-General of Kanto Local Finance 
Bureau (Kin-Sho) No. 130); Association Membership: Japan Securities Dealers Association, The Financial Futures Association of Japan, Type II Financial 
Instruments Firms Association. 

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and 
may act as principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been 
recommended in the Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may engage in securities 
transactions in a manner inconsistent with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal 
basis. 

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (ii) are not deposits or other 
obligations of any insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal 
amount invested. Although information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its 
accuracy and it may be incomplete and condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and 
completeness of the disclosures made in the Important Disclosures section of the Product. The Firm's research department has received assistance from 
the subject company(ies) referred to in this Product including, but not limited to, discussions with management of the subject company(ies). Firm policy 
prohibits research analysts from sending draft research to subject companies. However, it should be presumed that the author of the Product has had 
discussions with the subject company to ensure factual accuracy prior to publication. All opinions, projections and estimates constitute the judgment of the 
author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without notice. Prices and 
availability of financial instruments also are subject to change without notice. Notwithstanding other departments within the Firm advising the companies 
discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi Research does not set a 
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Research to provide research coverage of 
the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The 
Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase 
securities mentioned in the Product must take into account existing public information on such security or any registered prospectus. 
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Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the 
reporting requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign 
companies are generally not subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of 
some foreign companies may be less liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate 
movements may have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net 
dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but investors are urged to consult their tax advisor for 
exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or other jurisdictions from 
purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc. 
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed 
only through Citigroup Global Markets Inc. 

Important Disclosures for Morgan Stanley Smith Barney LLC Customers: Morgan Stanley & Co. LLC (Morgan Stanley) research reports may be 
available about the companies that are the subject of this Citi Research research report. Ask your Financial Advisor or use smithbarney.com to view any 
available Morgan Stanley research reports in addition to Citi Research research reports. 
Important disclosure regarding the relationship between the companies that are the subject of this Citi Research research report and Morgan Stanley Smith 
Barney LLC and its affiliates are available at the Morgan Stanley Smith Barney disclosure website at 
www.morganstanleysmithbarney.com/researchdisclosures. 
For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and 
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. 
This Citi Research research report has been reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval was 
conducted by the same person who reviewed this research report on behalf of Citi Research. This could create a conflict of interest. 

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed 
by.  The Product is made available in Australia through Citi Global Markets Australia Pty Ltd. (ABN 64 003 114 832 and AFSL No. 240992), participant of 
the ASX Group and regulated by the Australian Securities & Investments Commission.  Citigroup Centre, 2 Park Street, Sydney, NSW 2000.  The Product is 
made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL 238098). Citigroup Pty 
Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and relationship managers.  If there is any 
doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private Bank in Australia.  Citigroup 
companies may compensate affiliates and their representatives for providing products and services to clients.  The Product is made available in Brazil by 
Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissão de Valores Mobiliários, BACEN - Brazilian Central Bank, APIMEC - 
Associação dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associação Nacional dos Bancos de Investimento.  Av. 
Paulista, 1111 - 11º andar - CEP. 01311920 - São Paulo - SP.  If the Product is being made available in certain provinces of Canada by Citigroup Global 
Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product.  Citigroup Place, 123 Front Street West, Suite 1100, Toronto, Ontario M5J 
2M3.  This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the 
Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is made available in France by Citigroup Global Markets 
Limited, which is authorised and regulated by Financial Services Authority.  1-5 Rue Paul Cézanne, 8ème, Paris, France.  The Product is distributed in 
Germany by Citigroup Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD, 
Reuterweg 16, 60323 Frankfurt am Main. Research which relates to "securities" (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws 
of Hong Kong)) is issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Limited which takes full responsibility for its content. Citigroup 
Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made available through Citibank, N.A., Hong 
Kong Branch, for its clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citibank 
N.A. is regulated by the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries on 
or any matters arising from or in connection with this document.  The Product is made available in India by Citigroup Global Markets India Private Limited, 
which is regulated by Securities and Exchange Board of India.  Bakhtawar, Nariman Point, Mumbai 400-021.  The Product is made available in Indonesia 
through PT Citigroup Securities Indonesia.  5/F, Citibank Tower, Bapindo Plaza, Jl. Jend. Sudirman Kav. 54-55, Jakarta 12190.  Neither this Product nor any 
copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with 
applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been 
registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations, 
and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which 
constitute an offer within the meaning of the Indonesian capital market laws and regulations.  The Product is made available in Israel through Citibank NA, 
regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel.   The Product is made 
available in Italy by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority.  Via dei Mercanti, 12, Milan, 20121, 
Italy.  The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities 
and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange.  Shin-Marunouchi 
Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so distributed under 
license.  In the event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity website.  If you have 
questions regarding Citi Velocity, please call (81 3) 6270-3019 for help.   The Product is made available in Korea by Citigroup Global Markets Korea 
Securities Ltd., which is regulated by the Financial Services Commission, the Financial Supervisory Service and the Korea Financial Investment Association 
(KOFIA). Citibank Building, 39 Da-dong, Jung-gu, Seoul 110-180, Korea.   KOFIA makes available registration information of research analysts on its 
website.  Please visit the following website if you wish to find KOFIA registration information on research analysts of Citigroup Global Markets Korea 
Securities Ltd.  http://dis.kofia.or.kr/fs/dis2/fundMgr/DISFundMgrAnalystPop.jsp?companyCd2=A03030&pageDiv=02.  The Product is made available in 
Malaysia by Citigroup Global Markets Malaysia Sdn Bhd (Company No. 460819-D) (“CGMM”) to its clients and CGMM takes responsibility for its contents. 
CGMM is regulated by the Securities Commission of Malaysia. Please contact CGMM at Level 43 Menara Citibank, 165 Jalan Ampang, 50450 Kuala 
Lumpur, Malaysia in respect of any matters arising from, or in connection with, the Product.  The Product is made available in Mexico by Acciones y Valores 
Banamex, S.A. De C. V., Casa de Bolsa, Integrante del Grupo Financiero Banamex ("Accival") which is a wholly owned subsidiary of Citigroup Inc. and is 
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regulated by Comision Nacional Bancaria y de Valores. Reforma 398, Col. Juarez, 06600 Mexico, D.F.  In New Zealand the Product is made available to 
‘wholesale clients’ only as defined by s5C(1) of the Financial Advisers Act 2008 (‘FAA’) through Citigroup Global Markets Australia Pty Ltd (ABN 64 003 114 
832 and AFSL No. 240992), an overseas financial adviser as defined by the FAA, participant of the ASX Group and regulated by the Australian Securities & 
Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000.  The Product is made available in Pakistan by Citibank N.A. Pakistan 
branch, which is regulated by the State Bank of Pakistan and Securities Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, P.O. Box 
4889, Karachi-74200.  The Product is made available in the Philippines through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., 
which is regulated by the Philippines Securities and Exchange Commission. 20th Floor Citibank Square Bldg. The Product is made available in the 
Philippines through Citibank NA Philippines branch, Citibank Tower, 8741 Paseo De Roxas, Makati City, Manila. Citibank NA Philippines NA is regulated by 
The Bangko Sentral ng Pilipinas. The Product is made available in Poland by Dom Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc., 
which is regulated by Komisja Nadzoru Finansowego.  Dom Maklerski Banku Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa.  The Product is made 
available in the Russian Federation through ZAO Citibank, which is licensed to carry out banking activities in the Russian Federation in accordance with the 
general banking license issued by the Central Bank of the Russian Federation and brokerage activities in accordance with the license issued by the Federal 
Service for Financial Markets.  Neither the Product nor any information contained in the Product shall be considered as advertising the securities mentioned 
in this report within the territory of the Russian Federation or outside the Russian Federation.  The Product does not constitute an appraisal within the 
meaning of the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) On Appraisal Activities in the Russian Federation.  8-10 
Gasheka Street, 125047 Moscow.  The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd. (“CGMSPL”), a capital 
markets services license holder, and regulated by Monetary Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st Floor Asia Square 
Tower 1, Singapore 018960, in respect of any matters arising from, or in connection with, the analysis of this document. This report is intended for recipients 
who are accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). The Product is made available by The 
Citigroup Private Bank in Singapore through Citibank, N.A., Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of 
Singapore. Please contact your Private Banker in Citibank N.A., Singapore Branch if you have any queries on or any matters arising from or in connection 
with this document. This report is intended for recipients who are accredited, expert and institutional investors as defined under the Securities and Futures 
Act (Cap. 289).  This report is distributed in Singapore by Citibank Singapore Ltd ("CSL") to selected Citigold/Citigold Private Clients. CSL provides no 
independent research or analysis of the substance or in preparation of this report. Please contact your Citigold//Citigold Private Client Relationship Manager 
in CSL if you have any queries on or any matters arising from or in connection with this report. This report is intended for recipients who are accredited 
investors as defined under the Securities and Futures Act (Cap. 289).   Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa 
(company registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty) 
Ltd. is regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board.  The investments and services 
contained herein are not available to private customers in South Africa.  The Product is made available in Spain by Citigroup Global Markets Limited, which 
is authorised and regulated by Financial Services Authority.  29 Jose Ortega Y Gasset, 4th Floor, Madrid, 28006, Spain.  The Product is made available in 
the Republic of China through Citigroup Global Markets Taiwan Securities Company Ltd. ("CGMTS"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan 
and/or through Citibank Securities (Taiwan) Company Limited ("CSTL"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan, subject to the respective 
license scope of each entity and the applicable laws and regulations in the Republic of China. CGMTS and CSTL are both regulated by the Securities and 
Futures Bureau of the Financial Supervisory Commission of Taiwan, the Republic of China. No portion of the Product may be reproduced or quoted in the 
Republic of China by the press or any third parties [without the written authorization of CGMTS and CSTL]. If the Product covers securities which are not 
allowed to be offered or traded in the Republic of China, neither the Product nor any information contained in the Product shall be considered as advertising 
the securities or making recommendation of the securities in the Republic of China. The Product is for informational purposes only and is not intended as an 
offer or solicitation for the purchase or sale of a security or financial products. Any decision to purchase securities or financial products mentioned in the 
Product must take into account existing public information on such security or the financial products or any registered prospectus.  The Product is made 
available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated by the Securities and Exchange Commission of Thailand.  18/F, 22/F and 
29/F, 82 North Sathorn Road, Silom, Bangrak, Bangkok 10500, Thailand.  The Product is made available in Turkey through Citibank AS which is regulated 
by Capital Markets Board.  Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey.  In the U.A.E, these materials (the 
"Materials") are communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an entity registered in the Dubai International Financial Center 
("DIFC") and licensed and regulated by the Dubai Financial Services Authority ("DFSA") to Professional Clients and Market Counterparties only and should 
not be relied upon or distributed to Retail Clients. A distribution of the different Citi Research ratings distribution, in percentage terms for Investments in each 
sector covered is made available on request.  Financial products and/or services to which the Materials relate will only be made available to Professional 
Clients and Market Counterparties.  The Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised and 
regulated by Financial Services Authority.  This material may relate to investments or services of a person outside of the UK or to other matters which are not 
regulated by the FSA and further details as to where this may be the case are available upon request in respect of this material.  Citigroup Centre, Canada 
Square, Canary Wharf, London, E14 5LB.  The Product is made available in United States by Citigroup Global Markets Inc, which is a member of FINRA 
and registered with the US Securities and Exchange Commission. 388 Greenwich Street, New York, NY 10013.   Unless specified to the contrary, within EU 
Member States, the Product is made available by Citigroup Global Markets Limited, which is regulated by Financial Services Authority.  
Pursuant to Comissão de Valores Mobiliários Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship 
with the subject company. Considering that Citi operates multiple businesses in more than 100 countries around the world, it is likely that Citi has a 
commercial relationship with the subject company.  
Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of 
publication or distribution of investment research. The policy applicable to Citi Research's Products can be found at 
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.   
Compensation of equity research analysts is determined by equity research management and Citigroup's senior management and is not linked to specific 
transactions or recommendations.   
The Product may have been distributed simultaneously, in multiple formats, to the Firm's worldwide institutional and retail customers.  The Product is not to 
be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.  
Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get 
back less than originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount 
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invested. Certain investments contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject 
to change. If in doubt, investors should seek advice from a tax adviser.  The Product does not purport to identify the nature of the specific market or other 
risks associated with a particular transaction.  Advice in the Product is general and should not be construed as personal advice given it has been prepared 
without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice, 
consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the 
client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the product. 
With the exception of our product that is made available only to Qualified Institutional Buyers (QIBs) and other product that is made available through other 
distribution channels only to certain categories of clients to satisfy legal or regulatory requirements, Citi Research concurrently disseminates its research via 
proprietary and non-proprietary electronic distribution platforms. Periodically, individual Citi Research analysts may also opt to circulate research posted on 
such platforms to one or more clients by email. Such email distribution is discretionary and is done only after the research has been disseminated via the 
aforementioned distribution channels. Citi Research simultaneously distributes product that is limited to QIBs only through email distribution. 
The level and types of services provided by Citi Research analysts to clients may vary depending on various factors such as the client’s individual 
preferences as to the frequency and manner of receiving communications from analysts, the client’s risk profile and investment focus and perspective (e.g. 
market-wide, sector specific, long term, short-term etc.), the size and scope of the overall client relationship with Citi and legal and regulatory constraints. 
Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes Citi estimates, data from 
company reports and feeds from Reuters and Datastream. 

© 2012 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks and service 
marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use, duplication, 
redistribution or disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on 
a website or page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the 
Product is intended solely for the recipient and may not be further distributed by the recipient to any third party. Where included in this report, MSCI sourced 
information is the exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this information and any 
other MSCI intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices. This information is 
provided on an "as is" basis. The user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party involved in, or 
related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness 
for a particular purpose with respect to any of this information. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any third 
party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. MSCI, Morgan Stanley Capital 
International and the MSCI indexes are services marks of MSCI and its affiliates. The Firm accepts no liability whatsoever for the actions of third parties. The 
Product may provide the addresses of, or contain hyperlinks to, websites. Except to the extent to which the Product refers to website material of the Firm, 
the Firm has not reviewed the linked site. Equally, except to the extent to which the Product refers to website material of the Firm, the Firm takes no 
responsibility for, and makes no representations or warranties whatsoever as to, the data and information contained therein. Such address or hyperlink 
(including addresses or hyperlinks to website material of the Firm) is provided solely for your convenience and information and the content of the linked site 
does not in anyway form part of this document. Accessing such website or following such link through the Product or the website of the Firm shall be at your 
own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website. 
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