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Key Points:

• Growth is a key component of valuation. HOLT has a unique approach to
quantifying the value of a firm’s growth opportunities, which is highly beneficial in
gauging growth expectations.
• Forecasting growth and its value is fraught with difficulty and error. Unfortunately,
experts provide little guidance. Growth is far more volatile and difficult to predict
than a company’s return on capital.
• Do growth stocks deliver market-beating returns? HOLT finds that anticipated
growth often fails to translate into shareholder wealth.
• HOLT’s adaptation of the well-known Boston Consulting Group (BCG) matrix
provides a simple and powerful method for assessing and categorising company
profitability and anticipated growth.
• In the context of this matrix, Cash Cows have the best overall performance relative
to the market. Ironically, Stars tend to disappoint and underperform the market.
• Investors should critically assess holdings where the Present Value of Growth
Opportunities (PVGO%) exceeds 40% and sell if in doubt.

Introduction
Growth, return on capital and risk are essential ingredients in assessing a firm’s value. But what is meant by growth?
Investors generally speak about earnings growth, but this definition is incomplete since it does not account for the
quality of the earnings growth. A mature firm whose return on equity (ROE) is less than its cost of equity (COE) will
destroy value by re-investing retained earnings in company growth. 1 In this report, growth is defined as asset growth.
A firm that can invest in projects that beat their cost of capital will create value and increase the firm’s intrinsic
valuation. The quality of asset growth depends upon whether return on capital exceeds the cost of capital.
How much of a firm’s value is attributable to growth? This important and seemingly innocuous question defies a
simple, consistent answer, and makes it challenging to untangle the value of a firm’s growth opportunities from its
existing business. An understanding of the value attributable to the existing business and to future growth
can aid investors in company analysis and stock selection.
The allure of growth is often irresistible, with investors conflating earnings growth and share price appreciation. This
confusion frequently leads to paying steep premiums for growth stocks. Betting on growth can be costly: growth
is elusive, and stocks with high growth expectations often fail to deliver. They might succeed in creating
economic value but fail in generating shareholder wealth. 2 Don’t confuse good firms or good stories with good
investments.

1
A simple example is to value a company whose ROE and equity growth, g, remain constant into perpetuity: P/E = (1 – g/ROE) / (COE – g).
The price-to-earnings ratio P/E expands with increasing growth if ROE > COE but contracts if ROE < COE. In the former case, re-investment
creates shareholder value while in the latter it destroys shareholder value. Note that when ROE = COE, growth is value neutral and the P/E
remains constant.
2
It is vital to understand the difference between creating value and wealth. A firm creates economic value by investing in projects that beat its
cost of capital. If the growth in investment or the return on investment does not meet the market’s expectations, the firm will underperform the
market and fail to generate shareholder wealth. Good companies don’t always make good investments, particularly when expectations are high.

Instead of chasing exciting growth stories, investors would benefit from a dispassionate approach that evaluates
growth expectations and compares them to growth opportunities and historical benchmarks, and subjects forecast
scenarios to sensitivity tests. HOLT offers a useful technique and beneficial rule-of-thumb that can help investors
avoid expensive, front-page stocks with attention-grabbing growth expectations.
Do growth strategies ultimately deliver market-beating performance? Using an adaptation of the Boston Consulting
Group (BCG) product portfolio matrix, HOLT shows that cumulative shareholder returns to stocks with high
growth expectations frequently lag shareholder returns to firms with much lower anticipated growth.
Fortunately, growth strategies can be coupled with HOLT’s pricing heuristics to generate improved performance.

Choosing Growth, but at What Price?
Growth acts as a value multiplier, and can transform an ordinary stock into a value-creating machine. When return on
investment (ROI) is greater than the cost of capital, growth amplifies the creation of economic value; when ROI is
below the cost of capital, growth shrinks it. Motivated, perhaps, by growth’s transformative power, Wall Street
exhibits a singular focus on earnings growth. Regrettably, Wall Street experts, by and large, offer little guidance in
anticipating tomorrow’s actual powerhouse growers, or predicting growth for the firms they follow. Academic
research finds analysts’ long-term earnings growth forecasts optimistically biased, grossly inaccurate,
and generally meaningless. 3
Why is predicting growth so difficult? Research shows that corporate growth possesses a strong random component,
making it very difficult to anticipate. 4 Importantly, investors lack key knowledge of firms’ internal constraints to make
better predictions. Edith Penrose articulated a view in her seminal book The Theory of the Growth of the Firm, that
opportunities for, and limits to, future growth are shaped by the resource/capability accumulation of a firm’s past
growth. Firms that recently experienced rapid growth face managerial and entrepreneurial resource constraints, or
adjustment costs. Adjustment costs represent the time and effort to integrate new managers and operational support
into existing operations to facilitate further expansion. 5 Thus, even firms with tremendous growth opportunity are
often resource constrained and unable to meet their potential. This knowledge of internal firm constraints is difficult
for investors to obtain, and may explain some of the tendency for optimistic growth forecasts or forecasts of
sustained growth that are rarely met. It is far easier for analysts to extrapolate growth in a spreadsheet than
for managers to deliver it (e.g., 15% annual growth over 5 years equates to a doubling of business).
Clearly, growth matters, particularly when coupled with quality. In the following chart, HOLT knowingly employed
look-ahead bias to distinguish shareholder returns to stocks of varying sales and earnings growth rates. The results
indicate monotonically increasing returns to the largest growers. This supports the view that correctly
anticipating high growth can pay off handsomely; but given growth’s unpredictable, random nature, this
objective is nearly impossible to achieve in practice.

3

See, for instance: Barniv, R., O. Hope, M. Myring and W. Thomas. 2009. “Do analysts practice what they preach and should investors listen?
Effects of recent regulations.” The Accounting Review, 84(4), 1015-1039; Chan, L., J. Karceski, and J. Lakonishok, 2003. “The Level and
Persistence of Growth Rates.” Journal of Finance, 58 (2): 643-684 ; La Porta, R., 1996. “Expectations and the cross-section of stock returns.”
Journal of Finance, 51, 1715-1742.
4
See Geroski, Paul A., Stephen J. Machin, and Christopher F. Walters, “Corporate Growth and Profitability,” The Journal of Industrial
Economics, Volume XLV, Issue 2 (June 1997).
5
Penrose was the first to articulate a comprehensive view that firms face a constraint on organic growth based on the resource/capability
accumulation of past growth. See Penrose, E.T. The Theory of Growth of the Firm. Blackwell: Oxford, 1959.
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Can experts help investors with forecasts and predictions? Unfortunately, expert predictions across many subjects
are often little better than chance and tend to be narrow, which makes future-oriented tasks such as predicting
growth and future market successes exceedingly difficult. 6 Tetlock finds that experts who reported 80% or higher
confidence in their predictions over a wide range of political events were actually correct only 45% of the time. He
writes, “expertise thus may not translate into predictive accuracy but it does translate into the ability to generate
explanations for predictions that experts themselves find so compelling that the result is massive over-confidence.” 7
Montier argues that a better use of analysts’ time would be to analyze the present and its connection to future
expectations embedded in today’s price, instead of forecasting an unknowable future. 8 In essence, he is arguing that
a market-implied valuation approach such as HOLT is more sensible than forecasts with all of their behavioral biases
such as over-confidence and over-optimism.
Another intriguing explanation for large errors in growth predictions is found in Prospect Theory. 9 According to PT,
investors weight tail events more than empirical observation prescribes to allow for a lottery-like preference for wealth
distribution. This is a profound explanation because it suggests that investor decision weights are not the product of
bias, but rather preference. Horse-race betting is an effective real-world example in which there exists a pronounced
preference toward betting on “long-shots” with a relatively small chance of winning and high potential payout and
under-betting on “favorites”, or horses with a more likely chance of winning. Do growth stocks really deliver lotterylike shareholder returns?

Improving Investment Performance by Avoiding Growth Outliers
Given the difficulty in identifying tomorrow’s high growth firms, what can growth investors do? One helpful rule is to
avoid stocks with high growth premiums. Here is how HOLT can help.

6
An intriguing discussion on expert political prediction is provided by Philip Tetlock in Expert Political Judgment: How Good Is It? How Can We
Know? Tetlock observes that political expert predictions fall on lower aggregate skill curves than a chimpanzee’s equal-guessing strategy (experts
barely do better than chimpanzees throwing darts).
7
Tetlock, P.E. (2002) Theory-driven reasoning about plausible pasts and probably futures in world politics. In Gilovich, T., Griffin, D. and
Kahneman, D. (eds) Heuristics and Biases: The Psychology of Intuitive Judgment. Cambridge University Press.
8
See for example “The Folly of Forecasting: Ignore all Economists, Strategists and Analysts” (105-121) in Montier’s book Behavioural Investing:
A practitioner’s guide to applying behavioural finance (2007), John Wiley & Sons.
9
Kahneman, D. and A. Tversky (1979): “Prospect Theory: An Analysis of Decision Under Risk,” Econometrica, 47(2), pp. 263-291.
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For each firm in its database, HOLT provides an estimate of the value of the firm assuming zero real growth, called
the Present Value of the Existing Business (PVEB). Using the full spectrum of forecast future cash flows, a “nogrowth” scenario is generated based on a schedule of asset replacement necessary to replenish, but not grow the
business so that the company can maintain operations. Free cash flows from this scenario are discounted back to
the present, resulting in an economically sound estimate of the value of a firm’s existing business (for more
information, click here: HOLT NOTES Valuation). 10
As an example, consider two firms. Gregg’s is a bakery retailer located in the United Kingdom. CFROI are presently
close to 6%, which is the long-term average discount rate. As a consequence, growth cannot be expected to
contribute much value to this firm since very little or no economic profit is generated when the return on capital is
close to the cost of capital. In this example, the present value of the existing business would equal the market
enterprise value. Further investment in making dough doesn’t lead to making more dough for shareholders.
In contrast, Google is an earlier lifecycle firm. Growth acts as a value multiplier, amplifying total firm value when
incremental real returns on capital of 15% are assumed since these are well in excess of Google’s cost of capital.
HOLT estimates that 57% of Google’s total value is derived from the existing business, and 43% of total firm value
is expected from growth opportunities.
How can investors quantify the market’s expected value of growth opportunities? Simply by subtracting
PVEB from market enterprise value! The result is the market’s estimated value of the firm’s Present Value of
Growth Opportunities (PVGO). Continuing with the two previous examples, subtracting PVEB from market enterprise
value results in an estimated 9% of value attributable to growth for Gregg’s and 39% for Google, as follows: 11
PVGO = (MEV-PVEB)/MEV
PVGOGRG = (£819M-£744M)/£819M = 9%
PVGOGOOG = ($419Bn - $257Bn)/$419Bn = 39%
HOLT improves over traditional measures of PVGO by fading CFROI in distant years toward the long-term meanreverting level. 12 13 This avoids the economically questionable practice of embedding a perpetual value creating
spread. To learn more about the HOLT fade methodology, click HOLT NOTES Fade. Also, the HOLT approach is
market-neutral since each firm’s cost of capital is based on the HOLT market-implied approach. 14 This has
enormous benefits since it mitigates changes in the portion of firm value attributed to the existing business and to
growth opportunities that occur due to market movements. 15 Lastly, HOLT forecasts in real currency, thus the
existing business is based on zero real growth as opposed to the usual 0% nominal growth that is assumed in other
approaches, which is a common mistake, since the existing business should grow at inflation to be consistent with
the nominal discount rate.

10

For firms where PVEB is flawed or unintuitive, HOLT’s Inflation Adjusted Net Assets can be used as a reliable alternative.
These values were derived using HOLT and data as of Feb 18, 2014.
12
Both the traditional free cash flow and economic profit approaches imply replacement of assets in the no-growth case. Convention assumes
depreciation as a suitable replacement cost proxy. More importantly, they often embed a perpetual spread for the existing business that
perpetually creates or destroys value. Another issue is that the effect of inflation is rarely accounted for.
11

13

NCR EB

i
Mathematically, the zero-growth scenario can be expressed as: PVEB = ∑N
i=1 (1+DR )i . Market Enterprise Value equals: MEV = PVEB +
i

PVGO . And, by extension, a firm’s expected Present Value of Growth Opportunities equals MEV-PVEB. Valuations are performed at a marketneutral cost of capital to minimize risk appetite distortions. Investments and other non-operating assets are included in PVEB.
14
HOLT’s discount rate is reflective of current period risk appetite and is therefore indifferent to the overall valuation level of the market. This
means that 50% of equities will generally show upside, 50% downside.
15
For example, if market risk appetite increased dramatically and a company’s share price increased in line with the market, then its PVGO
would also increase if an historically-based cost of capital were used in the valuation. Use of a market-implied cost of capital would compensate
for this effect since the firm’s cost of capital would drop.
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What is useful about PVGO? In the chart below, PVGO as a percent of market enterprise value is shown from 1976
through 2013 for US equities. 16 In contrast to a price-to-book multiple, which offers insight into the relative price of a
firm but says nothing about the influence of growth on firm value, PVGO% offers an explicit view of the expected
value contribution from growth. Key boundaries displayed on the chart help investors in selecting or discarding growth
stocks.
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How does expected PVGO inform us about recent history? The late 70’s and early 80’s were characterized by high
but declining inflation (post-1979) and US firms struggled to earn operating returns near the cost of capital. HOLT
Price/Book multiples hovered modestly below 1.0 during this challenging period, and expected PVGO% remained
below 10%. After the 1981 recession, a long bull market began, culminating in the collapse of the tech bubble in
2000. During this time, CFROI steadily improved for most US firms. Accordingly, the market assigned increasing
value to growth opportunities, which appeared progressively more profitable, especially with decreasing interest rates
and inflation. Median PVGO% climbed as high as 40% before tapering off and trending back toward 25%. Since the
recent low of the Great Recession, median PVGO% has climbed back above 25%.
How can these benchmarks help investors? Disciplined investors seek to pay a price less than a stock’s intrinsic
worth, be it for a growth or value stock. Deciphering a stock’s real value is no easy task, but, using a simple rule of
thumb, investors can improve their chances of avoiding stocks with excessive growth premiums and targeting
prospects where growth may be undervalued. Except in rare cases, stocks with PVGO% greater than 40%
should be avoided. 17
To investigate the market performance of firms with different growth expectations, the Boston Consulting Group
(BCG) matrix was used to separate stocks into the well-known categories of Stars, Cash Cows, Question Marks, and
Dogs. This framework allows for important observations on growth, quality and value strategies.

16

Stated as a percentage of market enterprise value.
See Exhibit 1 in Appendix. When stocks with PVGO%>40 were eliminated, all portfolios generated equal or improved risk/reward ratios. The
suggested rule of discarding stock ideas with PVGO%>40 is not meant to be binding, but rather to act as a sanity-check.

17
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Do Growth Strategies Outperform the Market?
Academic literature shows that growth strategies almost invariably underperform value strategies over time. 18
HOLT’s backtests of traditionally-defined growth and value portfolios support this view. Risk-adjusted returns are
lower for growth portfolios than value (Appendix, Exhibit 1). With such unfavorable evidence, how can the growth
investor thrive without being clairvoyant?
Developing a Framework for Assessing Profitability and Growth
Given the difficulty in pre-selecting high growth achievers, HOLT tested several questions. First, how do growth
stocks perform relative to value stocks over time? Using the BCG matrix to categorize stocks as Question Marks,
Stars, Cash Cows, and Dogs offers a convenient approach that intuitively distinguishes between growth and quality,
two critical factors in the valuation thought-process 19.
The classic BCG matrix has two dimensions, with relative cash usage (high market growth) along the y-axis and
relative cash generation (high market share) along the x-axis. 20 The general idea is for a company to have a balanced
portfolio of products to fund tomorrow’s products with today’s cash flow. Products begin as Question Marks in the
upper left quadrant (low cash generation and high growth potential thus requiring funding); successful Question
Marks become Stars in the upper right quadrant (high cash generation consumed in funding growth); and once
growth cools, Stars mature into Cash Cows in the bottom right quadrant (high cash generation, low growth).
Unsuccessful products are Dogs, residing in the lower right quadrant (low cash generation and low growth). Instead
of products, HOLT extends the concept to a set of companies available to investors.
The dimensions were altered to CFROI on the horizontal axis to indicate profitability and business quality; and
PVGO% on the vertical axis to represent expected growth. Thus, a Cash Cow is a firm with a CFROI greater than its
sector peers but expected growth below its sector peers. Firms that generate high CFROI with low growth are highly
cash generative. A Dog is a low CFROI business with limited growth expectations. Poor quality firms shouldn’t grow
18
See, for instance: Fama, Eugene F. and Kenneth R. French. “Value Versus Growth: The International Evidence.” Retrieved from SSRN
website: http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2358?xyzallow
See also: Arnott, Robert D., Feifi Li, Katrina F. Sherrerd. “Clairvoyant Value II: The Growth/Value Cycle.” The Journal of Portfolio Management
Volume 35, No. 4 Summer 2009.
19
The treatment is in line with the HOLT concept of industrial life cycle and fade. In essence, the industrial life cycle is transposed to a two
dimensional matrix. Time rotates in a clockwise fashion. See HOLT NOTES Fade
20
http://www.bcg.com/about_bcg/history/history_1968.aspx
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unless CFROI exceeds the cost of capital. If wisely managed, these firms can create shareholder wealth while
destroying less and less economic value. Stars tend to be highly attractive to growth investors. These are firms that
generate impressive CFROI and are expected to re-invest the cash generated into more growth. Question Marks
exhibit low profitability but very high growth expectations. These tend to be early life cycle firms that trade at very
high multiples, for example, Twitter and FaceBook.
The backtest results show that exciting, higher growth stocks (Question Marks and Stars) underperform
stocks with lower growth expectations (Cash Cows and Dogs). 21 Risk-adjusted returns are also lower (see
next page and Appendix). It is striking that Question Marks perform the worst by a significant margin. Investors chase
risky growth at great peril and would benefit from a calmer, cognitive approach. 22 Cash Cows did best in the
backtest. Value investors, particularly those with an eye for quality tend to perform best over time. This agrees with
HOLT’s previous findings on high quality firms. 23 As a general rule of thumb, the findings suggest that Dogs are
unlikely to turn around but that attractively priced Dogs can make for good shorter-term trades, especially when
coupled with positive momentum.

Cumulative Shareholder Returns
1000
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100
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Universe
10

Stars
Qs

1
1975 1980 1985 1990 1995 2000 2005 2010
US Industrial/Service firms, Jan 1976-Oct 2013
Largest 1000 firms per period

An important follow-up question is this: can growth stocks be acquired at a lower price to deliver outperformance? To
accomplish this, a third dimension was added to the BCG Matrix that split stocks into low and high relative Economic
PE. 24 This additional factor separates the original BCG categories into “cheap” and “expensive” alternatives. The
backtest results underscore the power of quality and price.
Instead of seeing growth emerge as a winner, the top two performing portfolios over time were cheap Cows and
Dogs. Fascinatingly, even when distinguished by price, Growth stocks continue to lag Value, although cheaper Stars
generated near-benchmark performance.

21
Sample composition: largest 1000 firms by market cap per period; US Industrial/Service firms, financials and utilities excluded; timeframe
backtested January 1976-October 2013. Stocks were placed into 5 equal-sized groups ranging from lowest to highest CFROI and 5 equal-sized
groups ranging from lowest to highest PVGO%. Thus, the bottom left category represents to stocks with the lowest 1/5 CFROI and PVGO%.
Middle quintiles are treated as indeterminate groups since they are bordered on each side .
22
See HOLT’s recent analyses of Twitter for an expected value approach to investing: Part 1 - Twitter - Tulip or Treasure;
Part 2 - Twitter - Tulip or Treasure
23
See the following HOLT report for a discussion of high quality firms and related portfolio benefits: Was Warren Buffett Right: Do
Wonderful Companies Remain Wonderful?
24
Economic PE is defined as HOLT Price to Book Ratio / CFROI (Used in Valuation), which is approximately equal to market enterprise value /
gross cash flow minus economic depreciation. An analogous traditional metric would be P/E, which can be expressed as the traditional price-tobook ratio divided by ROE. EV/EBITDA is another analog, but one HOLT doesn’t recommend as there is no proxy for fixed asset replacement.
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Cumulative Shareholder Returns
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The last test was to question whether growth stocks performed better when high growth premiums were avoided. To
accomplish this, stocks with PVGO% greater than 40% were eliminated from all portfolios. The results were
favorable, and reveal that ALL portfolios benefited from excluding stocks with excessive growth premiums, returning
equal or higher risk-adjusted performance. Cheap Stars for instance, added 60ps per annum to average annual
performance, and finished as market performers.
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CONCLUSIONS
•
•
•
•
•
•

Historically, stocks with high growth expectations generally underperform stocks with low growth expectations.
The best performing BCG classifications in this study were Cash Cows followed by Dogs. Wonderful
companies, especially when purchased at an attractive to fair price, tend to be wonderful investments.
Stars and particularly Question Marks are generally too expensive as evidenced by underperformance relative to
the market. Investors’ growth expectations are not met by companies’ performance.
Growth strategies do best selecting attractively priced Stars and Cash Cows with higher relative growth
potential.
Growth strategies are most fruitful when combined with other factors, especially price and momentum (see the
Wonderful Companies report for more detail on momentum’s benefits).
Stocks with PVGO% in excess of 40% should generally be avoided.
8

APPENDIX
Exhibit 1
Traditional BCG Portfolios
US Industrial/Service firms, January 1976 - October 2013

Initial Investment
Final Value
Annualized Return %
Standard Deviation
Return per unit risk

Universe
$1
$123
13.6
17.3
0.78

Stars
$1
$80
12.3
17.4
0.71

Cows
$1
$434
17.4
16.9
1.03

Dogs
$1
$247
15.7
17.5
0.89

Qs
$1
$22
8.6
19.3
0.44

HOLT's Enhanced BCG Portfolios
US Industrial/Service firms, January 1976 - October 2013

Initial Investment
Final Value
Annualized Return %
Standard Deviation
Return per unit risk
Return per unit risk
after eliminating
PVGO%>40

Universe
$1
$123
13.6
17.3
0.78

Cheap
Star
$1
$135
13.8
17.8
0.78

Rich
Star
$1
$46
10.7
19.2
0.56

Cheap
Cow
$1
$849
19.5
19.9
0.98

Rich
Cow
$1
$275
16.0
15.8
1.01

Cheap
Dog
$1
$556
18.2
19.3
0.94

Rich
Dog
$1
$127
13.7
18.1
0.76

Cheap
Qs
$1
$33
9.7
18.9
0.51

Rich
Qs
$1
$5
4.6
25.5
0.18

0.78

0.79

0.74

0.98

1.01

0.94

0.79

0.61

0.40

Exhibit 2
Persistence of Real Asset Growth versus CFROI
(stocks split into 5 portfolios ranging from lowest to highest growth or CFROI. Median value tracked over time)
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Exhibit 3
Tail Events for Value and Growth Stocks
Style
VALUE
GROWTH

Obs
Obs
start
end
Survive median
378,333 132,444
35%
1.6
389,918 206,011
53%
1.4

60 Month Cumulative TSR
99%ile 99.5% 99.9% skewness kurtosis
13.9
20.0
41.5
8.6
142.1
9.7
13.1
24.5
9.3
222.3

Stocks categorized as Value, Core, or Growth based on HOLT P/B ratio. Lowest 1/3rd are Value, highest 1/3rd are Growth.
35% of Value stocks survive on average over any 5 year period; 53% of Growth stocks survive over the same interval. The
median shareholder return over 5 years is a cumulative gain of 60% for Value and 40% for Growth. Right-tail thresholds are
shown to emphasize that Value stocks tend to have larger outsized gains than Growth stocks, a potentially surprising result for
some.
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References to Credit Suisse include all of the subsidiaries and affiliates of Credit Suisse AG operating under its investment banking division. For more information on
our structure, please follow the attached link: https://www.credit-suisse.com/who_we_are/en/what_we_do.jsp
This material has been prepared by individual traders or sales personnel of Credit Suisse and not by Credit Suisse's research department. It is intended only to provide
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department analysts, other Credit Suisse traders or sales personnel, or the proprietary positions of Credit Suisse. Observations and views expressed herein may be
changed by the trader or sales personnel at any time without notice. Credit Suisse accepts no liability for loss arising from the use of this material.
This material does not purport to contain all of the information that an interested party may desire and, in fact, provides only a limited view of a particular market. It is
not investment research, or a research recommendation, as it does not constitute substantive research or analysis. The information provided is not intended to provide
a sufficient basis on which to make an investment decision and is not a personal recommendation. While it has been obtained from or based upon sources believed
by the trader or sales personnel to be reliable, each of the trader or sales personnel and Credit Suisse does not represent or warrant its accuracy or completeness
and is not responsible for losses or damages arising out of errors, omissions or changes in market factors.
This material is provided for informational purposes and does not constitute an invitation or offer to subscribe for or purchase any of the products or services
mentioned. It is directed exclusively at Credit Suisse's market professional and institutional investor clients (e.g. QIBs) as defined by the rules of the relevant
regulatory authority, and must not be forwarded or shared with retail customers or the public. It is not intended for private customers and such persons should not rely
on this material. Moreover, any investment or service to which this material may relate will not be made available by Credit Suisse to such private customers.
This material may have previously been communicated to the Credit Suisse trading desk or other Credit Suisse clients. You should assume that the trading desk
makes markets and/or currently maintains positions in any of the securities mentioned above. Credit Suisse may, from time to time, participate or invest in
transactions with issuers of securities that participate in the markets referred to herein, perform services for or solicit business from such issuers, and/or have a
position or effect transactions in the securities or derivatives thereof. Information provided on any trades executed with Credit Suisse will not constitute an official
confirmation of the trade details, and all preliminary trade report information is subject to our formal written confirmation.
FOR IMPORTANT DISCLOSURES on companies covered in Credit Suisse Investment Banking Division research reports, please see www.creditsuisse.com/researchdisclosures. To obtain a copy of the most recent Credit Suisse research on any company mentioned please contact your sales representative or
go to http://www.credit-suisse.com/researchandanalytics.
Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, expressed or implied is made
regarding future performance. Backtested, hypothetical or simulated performance results have inherent limitations. Simulated results are achieved by the retroactive
application of a backtested model itself designed with the benefit of hindsight. The backtesting of performance differs from the actual account performance because
the investment strategy may be adjusted at any time, for any reason and can continue to be changed until desired or better performance results are achieved.
Alternative modeling techniques or assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical backtest results are
neither an indicator nor a guarantee of future returns. Actual results will vary from the analysis.
Investment principal on securities can be eroded depending on sale price or market price. In addition, there are securities on which investment principal may be
eroded due to changes in redemption amounts. Care is required when investing in such instruments.
HOLT Disclaimer
The HOLT methodology does not assign ratings or a target price to a security. It is an analytical tool that involves use of a set of proprietary quantitative algorithms
and warranted value calculations, collectively called the HOLT valuation model, that are consistently applied to all the companies included in its database. Third-party
data (including consensus earnings estimates) are systematically translated into a number of default variables and incorporated into the algorithms available in the
HOLT valuation model. The source financial statement, pricing, and earnings data provided by outside data vendors are subject to quality control and may also be
adjusted to more closely measure the underlying economics of firm performance. These adjustments provide consistency when analyzing a single company across
time, or analyzing multiple companies across industries or national borders. The default scenario that is produced by the HOLT valuation model establishes a
warranted price for a security, and as the third-party data are updated, the warranted price may also change. The default variables may also be adjusted to produce
alternative warranted prices, any of which could occur. The warranted price is an algorithmic output applied systematically across all companies based on historical
levels and volatility of returns. Additional information about the HOLT methodology is available on request
CFROI, CFROE, HOLT, HOLT Lens, HOLTfolio, HOLTSelect, HS60, HS40, ValueSearch, AggreGator, Signal Flag, Forecaster, “Clarity is Confidence” and
“Powered by HOLT” are trademarks or registered trademarks of Credit Suisse Group AG or its affiliates in the United States and other countries.
HOLT is a corporate performance and valuation advisory service of Credit Suisse.
© 2013 Credit Suisse Group AG and its subsidiaries and affiliates. All rights reserved.
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For region specific disclosures, including information about applicable registrations and certain regulatory disclosures, please follow the links
below: Americas: https://www.credit-suisse.com/legal/en/ib/market_commentary.jsp Europe: https://www.creditsuisse.com/legal/en/ib/europe.jsp (Credit Suisse Securities (Europe) Limited is authorized and regulated by the Financial Services Authority.)
Asia: https://www.credit-suisse.com/legal/en/ib/market_commentary_disclaimer_asia.jsp General investors in Japan should open the following
link and read it: https://www.credit-suisse.com/jp/investment_banking/ja/disclaimer/ Please note that this is market commentary and not a
research publication.
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