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Citi Global Quantitative Research Conference — 22nd/23rd September, Vienna. For
more information contact the Citi Global Quant Team.

What's New in Academic Research — In the 42nd Issue of the Academic Research
Digest, we discuss one article on portfolio construction and three articles on stock
selection. We also highlight two articles that have recently been published and cite five
additional working papers that we believe are of interest.

Apples-to-Apples Comparison of Alternative Portfolio Construction Rules — A
review of portfolio construction methodologies that include heuristic-based-weighting,
optimization-based-weighting and market-cap-weighted techniques.

Free-Riding in ldentifying Takeover Targets — Research that examines the
performance of acquiring firms when they compete with financial bidders (such as
Private Equity firms) for a company takeover. The authors find that corporate acquirers
can deliver high returns by purchasing targets that financial buyers also bid on.

Investors Might be Fooled, but not Forever — Analysis that identifies the impact of
news on equity prices for firms using investor relations services and firms that do not.
The author finds that greater coverage of positive news stories generated by investor
relations firms raises investor expectations of future profitability, leading to price
increases in the short term, but lower returns in the future around earnings
announcements.

Short-Sellers vs. Option Buyers — An article that examines the extent to which the
option market is better at incorporating new information than the stock market. The
research concludes that options' market related information is a more significant
predictor of future equity returns than the short-selling activity.
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Citi Global Quant Research Conference 2011

We are delighted to invite you to the ninth Citi Global Quantitative Research (GQR)
conference to be held at the Intercontinental Vienna on Thursday, 22nd and Friday,
23rd September 2011.

The goal of the conference is to bring together academics, fund managers and
quantitative analysts to discuss new ideas and present the latest developments in
quantitative equity research and asset management

As we have done in previous years, we have assembled a number of high-quality
academics and market practitioners to present on various topics. This year’s
speakers include:

Antti llmanen (Brevan Howard)

William Pearce (Frank Russell)

Baruch Lev (New York University)

Raul Leote de Carvalho (BNP Paribas Investment Partners)

Scott Richardson (London Business School)

Juan Pang (Robeco Quantitative Strategies)

Zhi Da (University of Notre Dame)

Daniele Scognamiglio & Gerben de Zwart (APG)

For complete event details and to register, please Click Here, or contact your Citi
Sales representative.

Allaudeen Hameed (University of Singapore)
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July ARD - Summary (Working Papers)

Apples-to-Apples Comparison of Alternative Portfolio Construction
Rules

The first article of this issue co-authored by Tzee-man Chow, Jason Hsu, Vitali
Kalesnik, and Bryce Little, reviews a number of portfolio construction methodologies
that include heuristic-based-weighting and optimization-based-weighting and
compares them with their cap-weighted counter parts. The authors conclude that
the strategies outperform their cap-weighted counterparts largely due to exposure to
value and size factors. Given the insignificant alphas of these portfolios, the
strategies are argued to be similar to each other; and therefore it could be possible
to mimic one with combinations of others.

Free-Riding in Identifying Takeover Targets

Amy Dittmar, Di Li, and Amrita Nain, in the second article of this issue, contrast the
performance of acquiring firms when they compete with financial bidders (such as
Private Equity firms) for a firm takeover. The authors find that corporate acquirers
can deliver high returns by purchasing targets that financial buyers bid on.
Corporate buyers competing with financial buyers pay lower premiums and earn
higher abnormal returns.

Investors Might be Fooled, but not Forever

The third article of this issue, authored by David H. Solomon is concerned with how
media coverage affects the price response to news. Solomon focuses on investor
relations firms, that is, firms dealing specifically with a company's communications
with investors, shareholders and the media. The purpose of the study is to identify
the differences of the impact of news on equity prices for firms using investor
relations services and firms that do not. Solomon finds that greater coverage of
positive news stories artificially generated by investor relations firms, raises investor
expectations of future profitability, leading to price increases in the short term, and
lower returns in the future around earnings announcements.

Short-Sellers vs. Option Buyers

Mishuk Chowdhury, Peter P. Lung, and J. David Diltz, in the last article of this issue
examine the extent to which option market information subsumes stock market
information when one looks at options prices versus short selling activity. Overall,
the paper finds that the prices of put options are more informative than amount of
stock shorted. Notably, short volume ratio loses predictability when short-selling
activity is highest. The authors argue that it is possible that in these instances short-
sellers might be too late to take advantage of their information. Moreover, the short
volume ratio loses predictability in the highest quintiles, after controlling for option
market signals.

Citigroup Global Markets
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Heuristic-based- and optimization-based
weighting vs. market-cap weighting

Low frequency, U.S. and Global
portfolios of the 1,000 largest stocks

Heuristic-based strategies outperform
optimization-based strategies...

...both outperform cap-weighting

All strategies outperform cap-weighting
because of the positive value and size
loadings

Articles - Working Papers

1. A Survey of Alternative Equity Index
Strategies

Tzee-man Chow, Jason Hsu, Vitali Kalesnik, and Bryce Little1, March 2011

A copy of this article is available on the Social Science Research Network website —
WWW.SSrn.com.

Key Points:

B Heuristic-based-weighting and optimization-based-weighting outperforms cap-
weighting

B The outperformance is largely due to exposure to value and size factors

B These strategies represent efficient and potentially low-cost means to access the
value and size premiums

This article reviews a number of portfolio construction methodologies that include
heuristic-based-weighting and optimization-based-weighting and compares them
with their market-cap-weighted counter parts. The authors conclude that the
strategies outperform their cap-weighted counterparts largely due to exposure to
value and size factors.

The analysis sources data from CRSP and Compustat while data for global
portfolios is obtained from Worldscope and Datastream. The investment universe
comprises the largest 1,000 stocks. The backtest period extends from 1964 through
2009 for the US portfolios and from 1987 through 2009 for the global portfolios. The
authors study: (1) heuristic-based-weighting methodologies, that is, equal-
weighting, risk-clusters equal-weighting, cap-weighting blended with equal-
weighting, and weighting by historical financial variables; and (2) optimization-
based-weighting methodologies, that is, minimum-variance strategies and a variety
of maximal Sharpe ratio portfolios based on various expected return assumptions.
Portfolios are formed annually (quarterly) on the basis of market price data at the
market close on the last trading day each year (quarter).

All strategies produce meaningfully higher returns than their cap-weighted
benchmark over the full sample period. The information ratio ranges from 0.02 to
0.74 for the Global portfolios and from 0.24 to 0.48 for the US portfolios. The
Information Ratio criterion slightly favours the heuristic-based strategies. The
optimized strategies tend to have higher tracking errors and lower volatilities; the
heuristic-weighting strategies, in contrast, tend toward relatively higher volatilities
and lower tracking errors. The heuristic-based portfolios realize significantly lower
turnover than the optimized portfolios.

After the strategies are adjusted for market, size, value, and momentum factor
loadings, only one strategy, the global Fundamental Index strategy, displays a
statistically significant, positive alpha at the 5% level that is 2.18% annually. Almost
all of the strategies - all except Diversity-weighting - display positive and significant
exposure to the size and value factors. The authors conclude that all strategies
outperform cap-weighting because of the positive value and size loadings.
Moreover, they suggest that these strategies represent efficient and potentially low-
cost means to access the value and size premiums because traditional style indices

" Tzee-man Chow and Vitali Kalesnik are at Research Affiliates, LLC, Jason Hsu is at Research
Affiliates, LLC and UCLA Anderson Business School, and Bryce Little is at Texas A&M University.
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tend to have negative Fama—French alpha, and direct replication of Fama—French
factors is often impractical and costly.
It could be possible to mimic one All in all, the article reaches the conclusion that for the universes of stocks
heuristic-based/optimization-based considered, heuristic-based-weighting and optimization-based-weighting
weighting strategy with combinations of outperforms cap-weighting portfolio construction. Given the insignificant alphas of
others these portfolios and the significant exposures to the market and size and value, the

strategies are argued to be similar to each other; and therefore it could be possible
to mimic one with combinations of others.

GQR comments and investment implications

This article provides further insights to the debate regarding optimal portfolio
construction rules. The analysis is undertaken with the largest 1,000 stocks in the
US and also Globally. The results associate the outperformance of the heuristic-
based-weighting and optimization-based-weighting with respect to cap-weighted
with the tilts of the former towards value and size. This result is not generally new
but it is interesting that it is confirmed with a common dataset. Although a bit
puzzling, the relative ranking of the models is not the same in the US and Globally.
This is something we also pointed out in our report2 titled "Low-Risk Equity
Portfolios: More than just Minimum Variance". Lastly, we particularly liked the
consideration of the authors for implementation costs and the analysis and
discussion in the respective section.

2" ow-Risk Equity Portfolios: More than just Minimum Variance", Citi Investment Research and
Analysis, 18" November, 2010.
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Corporate vs. financial bidders

Can corporate acquirers deliver better
shareholder returns by purchasing
targets pursued by financial bidders?

A sizeable outperformance is observed
when winning corporate bidders compete
with financial bidders (vs. when they
compete with corporate bidders)

Financial bidders are more able to
identify value than coprorate bidders

2. It Pays to Follow the Leader: Acquiring
Targets Picked by Private Equity

Amy Dittmar, Di Li, and Amrita Nains, March 2011

A copy of this article is available on the University of Michigan website —
www.umich.edu.

Key Points:
®m Financial bidders often compete with corporate bidders for the same target

® Winning corporate acquirers competing with financial bidders outperform winning
corporate acquirers competing with corporate bidders by 8.83% over the -20 to
180-day window

B Financial buyers are more skilled at selecting targets that have a high potential
for value improvement

This article contrasts the performance of acquiring firms when they compete with
financial bidders (such as Private Equity firms) for a company takeover. Dittmar, Li,
and Nain argue that financial bidders are believed to be skilled at selecting
undervalued targets with a high potential for cost cuts and revenue growth, and
examine how the presence of financial sponsor competition affects corporate
buyers.

Dittmar, Li, and Nain source data from SDC Platinum for the period 1980 to 2007.
Target and bidder are both required to be US firms. In the sample there are 547
corporate bidders that compete with at least one of 470 financial bidders. A
'‘benchmark' sample comprises 3,321 corporate bidders that compete only with
corporate bidders. The authors test whether corporate acquirers can deliver better
shareholder returns by purchasing targets pursued by financial bidders.

The cumulative abnormal returns (CARs) earned by corporate bidders competing
with financial bidders are 10.52% and 13.34% in the (-20, 120) and (-20, 180)
windows respectively, that is in the periods extending from 20 days prior to the bid
to 120 and 180 days after the bid respectively. The CARS earned by corporate
bidders competing with corporate bidders are 3.56% and 4.51% respectively. These
figures correspond to bids that eventually materialized. The difference is similar in
losing bids. In the (-2,2) window only corporate bidders competing with corporate
bidders produce statistically significant negative returns.

The analysis of why corporate acquirers competing with financial bidders have
significantly greater abnormal returns than corporate acquirers competing with
corporate bidders suggests that financial buyers identify good takeover targets, and
the winning acquirers reap the benefits. Collectively, the authors find that corporate
acquirers can deliver high returns by purchasing targets that financial buyers bid on.
Corporate buyers competing with financial buyers pay lower premiums and earn
higher abnormal returns.

8 Amy Dittmar and Di Li are at the University of Michigan, and Amrita Nain is at McGill University.
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GQR comments and investment implications

In light of growing M&A activity, we make sure we keep our research tools/models
current” but also keep an eye on new original related research. This article fits the
latter purpose. The authors show that there is a negative impact for the bidder firm
when this firm is a single bidder; a small positive effect when the bidder firm
competes with other corporates; there is a large positive effect in the bidder firm's
returns when there is a financial firm also bidding. From an investment perspective,
these findings are very interesting. First, one can condition on whether a financial
firm competes with a corporate in determining potentially winning acquirers.
Second, one can think and investigate why private equity firms are more able to
identify better takeover targets. Is it how they are incentivised to do so, that is
managerial compensation or is it something else? Third, one could possibly try to
reverse-engineer the processes/attributes of the firms targeted by private equity
firms and align predictions in the context of M&A related investment decisions.

* See, "Searching for Alpha: Spot the Takeover Target", Citigroup Smith Bamey, 30th June 2004 and
"Searching for Alpha: Which Acquisitions Create Value?", Citigroup, 27t March 2006.
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Investor relations firms and their impact
on their clients” equity prices

Investor relations firms publish the list of
their clients

Media coverage increases substantially
for firms serviced by investor relations
firms...

...especially when good news is
disclosed

Investors are disappointed when hard
information is communicated, i.e. upon
earnings announcements

3. Selective Publicity and Stock Prices
David H. Solomons, January 2011

A copy of this article is available on the Social Science Research Network website —
WWW.SSrn.com.

Key Points:

B [nvestor relations firm use will affect media coverage, especially the coverage of
good news

B Investors are not incorporating publicly available information on investor relations
firm usage into prices

®m Discounting the usage of investor relations firms can generate significant profits
around earnings announcements for equity investors

This article is concerned with how media coverage affects the price response to
news. Solomon focuses on investor relations firms; these are firms dealing
specifically with a company’s communications with investors, shareholders and the
media. The purpose of the study is to identify the differences on the impact of news
on firms using investor relations services on equity prices and firms that do not.
Solomon finds that greater coverage of positive news stories artificially generated
by investor relations firms raises investor expectations of future profitability, leading
to price increases in the short term, and lower returns in the future around earnings
announcements.

Solomon combines a number of different sources of data. The investor relations (IR)
firm data is sourced from O’Dwyer’s Directory of Public Relations Firms. This source
provides data on the clients of the IR firm. News data is sourced from Factiva.
Return and fundamental data is sourced from CRSP and Compustat. Additional
sources include the CDA/Spectrum Institutional (13f) Holdings database for
institutional ownership data and Execucomp for CEO compensation data.

The author conjectures that IR firm use will affect media coverage, and specifically
that coverage of good news will increase more than coverage of bad news (the spin
hypothesis). News is classified as good or bad using article tone that is defined as
the fraction of negative words in the news. Solomon finds that that having an IR firm
is associated with 25.5% more media coverage, significant at a 1% level. The
increase in coverage associated with IR firm use is 27.7% for articles without any
negative words, and decreases as the tone becomes more negative. The ability of
IR firms to spin the news is completely eliminated for earnings announcements.

Solomon finds that IR firms affect investor expectations and stock returns. On non-
earnings press release days (when the IR firm can spin the news), IR firm clients
have significantly higher characteristic-adjusted returns by 11.2 basis points. The IR
firm increase in returns for press releases with no negative words is 16.5 basis
points. On earnings announcement days (when IR firms cannot spin the news), IR
firm clients have lower returns by 33.6 basis points. This effect is concentrated in
releases of negative earnings news - the reaction to a given level of negative
earnings surprise is 55% larger for companies using an IR firm.

® David H. Solomon is at the University of Southern California.
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Sizable returns can be made by selling A portfolio strategy that buys companies that do not use IR firms and shorts
(buying) stocks of companies (not) companies that use IR firms produces an alpha of 19.8 bps per day or around 50%
serviced by investor relations firms per year (stocks are traded at the beginning of the announcement day and held for
around earnings announcements one additional day, that is, 2 day in total). Holding stocks for 21 days lowers the

alpha to 2.8 bps per day, or around 7% per year. All in all, the results in this paper
suggest that investors do not distinguish between media coverage arising from IR
influence and media coverage from general newsworthiness, and are surprised
when hard information turns out to be worse than expected.

GQR comments and investment implications

The investment ideas related to earnings announcements seem to be never-ending.
In our ARD May 2011 issue we covered an article which described how investors
can benefit from the earning surprises of early announcers (see: 'Pre-Earnings
Announcement Drift') and that was only one of the many we have covered in this
area of research since we launched the ARD in September 2007. This paper uses
the event of earnings announcement as a reference point for firms communicating
hard information versus other points in time when firms strategically - through
investor relations firms - communicate news information. The author shows that -
unconditional on the earnings surprise - buying firms not associated with investor
relations companies and selling firms associated with investor relations companies
generate sizable profits. This strategy is based on the conjecture that firms serviced
by investor relations companies are likely to have inflated prices and experience
investors' disappointment once hard information is revealed. The portfolio strategy
however exhibits high turnover. As we commented in the ARD May 2011 article, we
view the implications of this factor as another conditioning layer to other quant
portfolio strategies rather than as a stand-alone strategy. That is either to identify
long/short ideas, or to prevent long-only managers from buying certain names.
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Where can one seek negative
information: options trading or short-
selling activity?

Volatility skew and option implicit stock
price are compared with short sale
volume ratio

The volatility skew and option implicit
stock price are better predictors than the
short sale volume ratio

The short volume ratio loses
predictability after controlling for option
market signals

4. Segmentation of Equity and Options
Markets

Mishuk Chowdhury, Peter P. Lung, and J. David Diltze, March 2011

A copy of this article is available on the Social Science Research Network website —
WWW.SSrn.com.

Key Points:

m Investors with negative information about a stock can use short-sale and (or)
options to exploit their private information

m Option market participants appear to be more 'informed' than short-sellers

B The information obtained from options market subsumes the information obtained
from short-selling activity

This article examines to what extent the option market is better at incorporating new
information than the stock market. Chowdhury, Lung, and Diltz argue that superior
information is unlikely to persist. Hence, they examine whether the predictability of
option related measures versus short selling activity is significant in the very short-
run, that is, in one day; and also whether this information subsumes one another.

Data for options is obtained from Optionmetrics while short-sale data is sourced
from NYSE. CRSP is used to obtain return data. The analysis covers the period
2004 to 2009. The authors compute two measures from option prices that have
been found to be predictive of future equity returns. These are the option implied
volatility skew (VS) which is the difference in the out-of-the money put option
implied volatility minus the at-the-money call option implied volatility; and the ratio
(R) of stock spot-price over the put-call-parity implicit stock spot price. To test their
hypothesis that either the stock or the option market is more informative they also
compute the short sale volume ratio (SVR) which is the ratio of short selling volume
to buying volume at the end of each trading day.

The first set of tests involves checks of whether each of these signals work on a
stand-alone basis. The authors report sizeable one-day returns for all factors in the
direction predicted. That is, the highest (lowest) return is produced by stocks in the
bottom (top) decile for all factors. The strongest predictability is observed for VS
followed by R and SVR. Notably, extremely shorted stocks appear to only
marginally underperform and much of the SVR predictability is due to the least
shorted stocks. The second set of tests involves double-sorting. The authors find
that VS and R do not capture the same type of information and hence combining
them increases their predictability. They also find that the information in SVR is
subsumed by the information in VS and R but not the other way round.

Overall, the paper finds that the prices of put options are more informative than
amount of stock shorted. Notably, short volume ratio loses predictability when short-
selling activity is highest. The authors argue that it is possible that, in these
instances, short-sellers might be too late to take advantage of their information.
Moreover, the short volume ratio loses predictability in the highest quintiles, after
controlling for option market signals.

® Mishuk Chowdhury, Peter P. Lung, and J. David Diltz ar at the University of Texas at Arlington.
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GQR comments and investment implications

The key take-away of this article is that options' market related information is a more
significant predictor of future equity returns than the short-selling activity. While we
believe there is merit in this analysis and hence we discuss it, we need to stress
some issues that we think would have made the arguments stronger. One-day
ahead predictability might not be of any use given the lack of synchronicity of the
quotes used in the analysis. Also, empirical evidence in options related cash equity
strategies finds that much of the predictability of the options related factors
disappears after the first few days of portfolio formation. Therefore, while we view
the findings of interest and we see investment implications arising from this
analysis, further issues should be addressed before we get fully convinced.
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Articles — Recently Published

1. Pairs-trading on Divergent Analyst
Recommendations

Susana Yu’
Journal of Investment Management; Forthcoming 2011

Abstract

Pairs-trading is a short-term, self-financing arbitrage strategy in which buy and sell
positions are simultaneously placed on two stocks whose prices have moved
temporarily apart after following a long parallel path. We develop a new pairs trading
rule based on financial analysts’ buy/hold/sell recommendations from IBES Details
Recommendation Database and test it for the period 1994-2009. On the basis of the
Fama-French (1993) and Carhart (1997) four-factor models, we find that our trading
rule generally results in positive risk-adjusted returns. It is more effective on small-
and mid-cap pairs of stocks than on large-cap pairs, consistent with the hypothesis
of information disparity in the stock market. It is more effective in the industries of
mining, finance, and services than in others. In additional exploration of our
strategy, we examine the correlation of analyst recommendations with past stock
investment and corporate earnings performance in the past. We find significant
positive correlation, lending new support to prior findings of the relation between of
the relation between recommendations and recent performance.

2. Risk-Based Asset Allocation: A New Answer
to an Old Question

Wai Lee®
Journal of Portfolio Management; Forthcoming 2011
Abstract

In recent years, we have witnessed an alarmingly large and growing amount of
literature on portfolio construction approaches focused on risks and diversification
rather than estimating expected returns. Numerous simulations, applied to different
universes, have been documented in support of these approaches based on their
apparent outperformance versus passive market-capitalization weighting or static,
fixed weight portfolios. Many studies attribute the better performance of these risk-
based asset allocation approaches to superior diversification. Given the absence of
clearly defined investment objective functions behind these approaches as well as
the metrics used by these studies to evaluate ex-post performance, we put these
approaches into the same context of mean-variance efficiency in an attempt to
understand their theoretical underpinnings. In doing so, we hope to shed some light
on what these approaches attempt to achieve and on the characteristics of the
investment universe, if indeed these approaches are meant to approximate mean
variance efficiency. Rather than adding to the already large collection of simulation
results, we use some simple examples to compare and contrast the portfolio and
risk characteristics of these approaches. We also reiterate that any portfolio that
deviates from the market capitalization-weighted portfolio is an active portfolio.
Finally, we conclude there is no theory to predict, ex-ante, that any of these risk
based approaches should outperform.

" Susana Yu is at Montclair State University.
8 Wai Lee is at Neuberger Berman.

13 Citigroup Global Markets
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Short Coverage

This section cites five additional papers that we consider relevant and thought
provoking.

‘Accounting Anomalies, Risk and Return’ by Stephen Penman and Julie Zhu,
May 2011

A copy of this article is available on the London Business School website —
www.london.edu.

This article finds that many accounting anomaly variables forecast forward earnings
and growth, and in the same direction in which they forecast returns. These
variables include accruals, asset growth, profitability, investment, net share
issuance, and external financing.

‘Where Do Firms Manage Earnings?’ by Scott Dyreng, Michelle Hanlon, and
Edward L. Maydew, May 2011

A copy of this article is available on the London Business School website —
www.london.edu.

This paper finds that firms with extensive foreign operations in weak "rule of law"
countries have more foreign earnings management than companies with
subsidiaries in locations where the "rule of law" is strong. Most earnings
management takes place in domestic income, not foreign income.

‘Buy Smart, Time Smart: Are Takeovers Driven by Growth Opportunities or
Mispricing?' by Sjoerd Van Bekkum, Han Smit, and Enrico Pennings, April
2011

A copy of this article is available on the Financial Management Association website
—www.fma.org.

This article finds that bidders primarily have high market values because of growth
opportunities and overpricing, and select targets that are less overpriced with similar
fundamental growth value. Takeover activity increases when bidders are more over-
priced, in order to cushion against price corrections.

‘The Three-Pass Regression Filter: A New Approach to Forecasting Using
Many Predictors' by Bryan Kelly and Seth Pruitt, June 2011

A copy of this article is available on the Social Science Research Network website —
WWW.SSrn.com.

This article develops a new technique to forecast a single time series using many
predictor variables. The new estimator is called the three-pass regression filter.

‘Using internet search data as economic indicators' by Nick McLaren and
Rachana Shanbhogue, June 2011

A copy of this article is available on the Social Science Research Network website —
WWW.SSrn.com.

Data on the volume of online searches can be used as indicators of economic
activity. This article examines the use of these data for labour and housing markets
in the United Kingdom. These data provide some additional information relative to
existing surveys. And with further development, internet search data could become
an important tool for economic analysis.

14 Citigroup Global Markets
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August September October
RISK AUSTRALIA 2011 DURHAM-EJF SPECIAL ISSUE ANNUAL INQUIRE EUROPE

9, August 2011, Sydney, Australia

AUSTRALIA INVESTMENT
CONFERENCE

11, August 2011, Sydney, Australia

2011 ADVANCED RISK AND
PORTFOLIO MANAGEMENT
BOOTCAMP

15 — 20, August 2011, New York, New
York, USA

EUROPEAN FINANCE ASSOCIATION
17 - 20, August 2011, Stockholm, Sweden

RISK JAPAN 2011
24, August 2011, Tokyo, Japan

CONFERENCE ON THE CHINESE
CAPITAL MARKET

3-4, September, 2011, Durham, UK

ACADEMY OF BUSINESS RESEARCH
FALL INTERNATIONAL MEETING

13-15, September, 2011, Atlantic City,
New Jersey, USA

CQA ANNUAL FALL CONFERENCE
2011

14-15, September 2011, Chicago, lllinois,
USA

NORTHERN FINANCE ASSOCIATION
MEETINGS

16-18, September 2011, Vancouver,
British Columbia, Canada

CFAINSTITUTE / CALGARY CFA
SOCIETY: GLOBAL WEALTH
MANAGEMENT CONFERENCE 2011

20-21, September 2011, Calgary, Alberta,
Canada

9" Annual Citi
Global Quant

Research

Conference 2011
Vienna,

Austria

INQUIRE UK

25-27 September, Bristol, UK

SYMPOSIUM
2-4, October 2011, Luxemburg

THE ECONOMICS AND
ECONOMETRICS OF RECURRING
FINANCIAL MARKET CRISES

3-4, October 2011, Waterloo, Ontario,
Canada

CONFERENCE ON SYSTEMIC RISK
AND DATA ISSUES

5-6, October 2011, Washington, District of
Columbia, USA

CFAINSTITUTE CONFERENCE: FIXED-
INCOME MANAGEMENT 2011

13-14, October 2011, Boston,
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Appendix A-1
Analyst Certification

The research analyst(s) primarily responsible for the preparation and content of this research report are named in bold text in the author block at
the front of the product except for those sections where an analyst's name appears in bold alongside content which is attributable to that analyst.
Each of these analyst(s) certify, with respect to the section(s) of the report for which they are responsible, that the views expressed therein
accurately reflect their personal views about each issuer and security referenced and were prepared in an independent manner, including with
respect to Citigroup Global Markets Inc and its affiliates. No part of the research analyst's compensation was, is, or will be, directly or indirectly,
related to the specific recommendation(s) or view(s) expressed by that research analyst in this report.

IMPORTANT DISCLOSURES

Analysts' compensation is determined based upon activities and services intended to benefit the investor clients of Citigroup Global Markets Inc. and its
affiliates ("the Firm"). Like all Firm employees, analysts receive compensation that is impacted by overall firm profitability which includes investment banking
revenues.

For important disclosures (including copies of historical disclosures) regarding the companies that are the subject of this Citi Investment Research & Analysis
product ("the Product"), please contact Citi Investment Research & Analysis, 388 Greenwich Street, 28th Floor, New York, NY, 10013, Attention:
Legal/Compliance. In addition, the same important disclosures, with the exception of the Valuation and Risk assessments and historical disclosures, are
contained on the Firm's disclosure website at www.citigroupgeo.com. Valuation and Risk assessments can be found in the text of the most recent research
note/report regarding the subject company. Historical disclosures (for up to the past three years) will be provided upon request.

Citi Investment Research & Analysis Ratings Distribution

12 Month Rating Relative Rating

Data current as of 30 Jun 2011 Buy Hold Sell Buy Hold Sell
Citi Investment Research & Analysis Quantitative World Radar Screen Model Coverage 30% 40%  30%

% of companies in each rating category that are investment banking clients 26% 21% 20%
Citi Investment Research & Analysis Quantitative Decision Tree Model Coverage 48% 0%  52%

% of companies in each rating category that are investment banking clients 53% 0%  43%
Citi Investment Research & Analysis Asia Quantitative Radar Screen Model Coverage 20% 60%  20%

% of companies in each rating category that are investment banking clients 26% 23% 19%
Citi Investment Research & Analysis Australia Radar Model Coverage 49% 0% 51%

% of companies in each rating category that are investment banking clients 35% 0% 8%

Guide to Citi Investment Research & Analysis (CIRA) Quantitative Research Investment Ratings:

CIRA Quantitative Research World Radar Screen recommendations are based on a globally consistent framework to measure relative value and momentum
for a large number of stocks across global developed and emerging markets. Relative value and momentum rankings are equally weighted to 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 attractiveness score
in the top 10% of the universe (most attractive). A stock with a decile rating of 10 denotes an attractiveness score in the bottom 10% of the universe (least
attractive).

CIRA Asia Quantitative Radar Screen model recommendations are based on a regionally consistent framework to measure relative value and momentum for
a large number of stocks across regional developed and emerging markets. Relative value and momentum rankings are equally weighted to produce a
global attractiveness score for each stock. The scores are then ranked and put into quintiles. A stock with a quintile rating of 1 denotes an attractiveness
score in the top 20% of the universe (most attractive). A stock with a quintile rating of 5 denotes an attractiveness score in the bottom 20% of the universe
(least attractive).

CIRA Australia Quantitative Radar Screen model recommendations are based on a robust framework to measure relative value and momentum for a large
number of stocks across the Australian market. Stocks with a ranking of 1 denotes a stock that is above average in terms of both value and 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.

CIRA 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 Investment Research & Analysis (CIRA) 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 CIRA Asia Quantitative Radar Screen recommendation of (1) most closely corresponds
to a buy recommendation; a CIRA 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 longer in the screen.
For purposes of NASD/NY SE ratings-distribution-disclosure rules, a CIRA 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.

NON-US RESEARCH ANALYST DISCLOSURES

Non-US research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed by Citigroup Global
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 Ltd Chris Montagu; Helen H Krause, CFA; Matthew J Burgess; Rahul Jalan; Lingjuan Ma
Citigroup Global Markets Inc Keith L Miller; Hong Li

Citigroup Global Markets Singapore PTE LIMITED Paul R Chanin

Citigroup Pty Limited Nick Morton

OTHER DISCLOSURES

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; (i) 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 Investment Research & Analysis
(CIRA) does not set a predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of CIRA 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.

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. Incorporated (Morgan Stanley) research reports may
be available about the companies that are the subject of this Citi Investment Research & Analysis (CIRA) research report. Ask your Financial Advisor or use
smithbarney.com to view any available Morgan Stanley research reports in addition to CIRA research reports.

Important disclosure regarding the relationship between the companies that are the subject of this CIRA 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.
The required disclosures provided by Morgan Stanley and Citigroup Global Markets, Inc. on Morgan Stanley and CIRA research relate in part to the
separate businesses of Citigroup Global Markets, Inc. and Morgan Stanley that now form Morgan Stanley Smith Barney LLC, rather than to Morgan Stanley
Smith Barney LLC in its entirety. For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to
www.morganstanley.com/researchdisclosures and https://www.citigroupgeo.com/geopublic/Disclosures/index_a.html.

This CIRA 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 CIRA. 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 Citigroup 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
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Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comiss&o de Valores Mobiliarios, BACEN - Brazilian Central Bank, APIMEC -
Associagao dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associagao Nacional dos Bancos de Investimento. Av.
Paulista, 1111 - 11° andar - CEP. 01311920 - S&o 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, 8eme, 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. If the Product is made available in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Ltd., it is
attributable to Citigroup Global Markets Asia Ltd., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citigroup Global Markets Asia Ltd. is
regulated by Hong Kong Securities and Futures Commission. If the Product is made available in Hong Kong by The Citigroup Private Bank to its clients, it is
attributable to Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. The Citigroup Private Bank and Citibank N.A. is regulated by the
Hong Kong Monetary Authority. 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, JI. 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. Foro Buonaparte 16, 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 Nikko Cordial 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 Global Equities Online (GEO) website. If you
have questions regarding GEO, 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, which is regulated by Malaysia Securities Commission. Menara Citibank, 165 Jalan Ampang,
Kuala Lumpur, 50450. 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 regulated by Comision Nacional Bancaria y de Valores. Reforma
398, Col. Juarez, 06600 Mexico, D.F. In New Zealand the Product is made available through Citigroup Global Markets New Zealand Ltd. (Company
Number 604457), a Participant of the New Zealand Exchange Limited and regulated by the New Zealand Securities Commission. Level 19, Mobile on the
Park, 157 Lambton Quay, Wellington. 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 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., a Capital Markets Services Licence holder, and regulated by Monetary Authority of Singapore. 1 Temasek Avenue, #39-02 Millenia Tower,
Singapore 039192. 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. 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.
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 Gassef, 4th Floor, Madrid, 28006, Spain. The Product is made available in Taiwan through Citigroup Global Markets Taiwan Securities Company Ltd.,
which is regulated by Securities & Futures Bureau. No portion of the report may be reproduced or quoted in Taiwan by the press or any other person. 14 and
15F, No. 1, Songzhi Road, Taipei 110, Taiwan. If the Product is related to non-Taiwan listed securities, neither the Product nor any information contained in
the Product shall be considered as advertising the securities or making recommendation of the securities. 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
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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 CIRA 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 Comiss&o de Valores Mobiliarios Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship
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