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ALLOCATING ALTERNATIVE BETA TO 
TRADITIONAL BENCHMARK STRATEGIES 

Introduction 

The CFM alternative beta program is designed to be a robust diversifier to portfolios based on traditional 
asset mixes and is a reflection of the firm’s 25 years of experience in implementing systematic trading 
strategies. The program is diversified across 6 strategies that have all been exploited in the history of CFM’s 
absolute alpha offerings. In this document we discuss how alternative beta can be combined with traditional 
benchmarks to produce the best forward looking returns. 

The document is organized as follows: 

 We define “alternative beta” strategies, which include both persistent “alternative risk premia” and 
other market anomalies. We discuss the selection of these strategies, as well as key implementation 
concerns. 

 We then discuss how, in our view, a diversified portfolio of alternative beta strategies should be built, 
including risk targeting and weighting across strategies. CFM proposes that equal risk weighting is 
the most robust allocation scheme. We suggest a volatility target around 10% is a reasonable trade-
off between expected return and leverage.  

 In support of our case for alternative beta strategies, we present a “forward looking” analysis which 
relies on a set of simple and conservative hypotheses to model future returns given changes to a 
proposed typical investor portfolio made up of traditional benchmark investments.  

 We illustrate the potential effect of including a diversified portfolio of alternative beta strategies 
funded from the proposed traditional portfolio. Based on this analysis, we suggest an allocation of 
30% to alternative beta strategies. This results in a 32% increase in expected excess return, and 
more importantly in a reduction of volatility of 25%.  
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Preliminaries on the CFM Alternative Beta Program 

Alternative beta and risk premia: setting the scene 
Some investment strategies that were previously only employed by hedge funds have now made their way 
into more mainstream investment circles. One example is trend-following, for which techniques are 
commonly known. These investment styles continue to be known as “Alternative” for historical reasons, and 
because the strategies are often uncorrelated from equity and bond benchmarks.  

The investment community has many names for these investment styles that are exposed to these well-
known strategies: Risk Premia, Alternative beta, Exotic Beta, Factor Investing, to name just a few. 

At this stage we would like to make the point that (in our view) the now common “risk premia” nomenclature 
is very often misused to refer to standard alternative strategies. In a recently completed academic study1, 
CFM proposed an explicit and quantitative framework which allows us to distinguish actual risk premia (risk 
rewarding strategies, exhibiting negative skewness or tail risk) from other market anomalies (often of 
behavioural origin - an archetype being trend following). In this document (as in all CFM documentation) we 
refer generically to standard alternative strategies as Alternative Betas. Risk Premia refers to the subset of 
alternative beta strategies that rely on a tail-risk rewarding argument.   

While a strict definition of alternative beta remains elusive, important themes tend to emerge: 

 Pricing inefficiencies that persist over long periods of time – decades or even centuries2. 
Levels of statistical significance need to be sufficiently high to establish strong conviction that the 
systems are not over-fitted and well anchored in the structure of the markets.  

 Strategies that are slower moving, rather than short term inefficiencies that are arbitraged away 
through transaction costs.  

 Strategies that are explainable, understandable and plausible. Generally one can split strategies 
into two types – risk rewarding or so called risk premia and pure market anomalies often of 
behavioural origin.  

In short, a diversified alternative beta program combines plausible, well justified strategies, seeking to deliver 
persistent excess returns with scalable capacity, while exhibiting low correlation to traditional (i.e., equity and 
fixed income) benchmarks. There are numerous such strategies described in both academic and financial 
literature. The next section addresses the selection question, and introduces six initial strategies selected 
and currently implemented in the CFM ISDiversified program.  

Selecting relevant strategies: statistical significance is crucial…  
Of great importance when selecting a strategy for an alternative beta portfolio is its persistence over time. 
Typical strategies employed in the program tend to trade slowly (reducing trading costs) and, at least on a 
stand-alone basis, exhibit modest Sharpe Ratios. As such, the difficulty of choosing strategies becomes an 
issue of statistical significance. With lower Sharpe Ratios and fewer trades comes the need to test over 
multiple decades and, in some cases (where possible and relevant), centuries. In so doing, we build 
confidence that these strategies are exploiting effects that have persisted over long periods of time, and 
maximize the likelihood that these effects will continue to exist and persist in the future.  

Any measurement of the Sharpe Ratio of an investment contains statistical error which, as one might expect, 
decreases with the length of the back test. The “t-statistic” (or simply “t-stat”) of a strategy (calculated as the 

                                                      
1 Y. Lempérière, C. Deremble, T.T. Nguyen, P. Seager, M. Potters and J.P. Bouchaud, Risk Premia: Asymmetric Tail Risks and Excess 
Returns, Risk Magazine.  
2 Trend following is an example of an investment strategy persistent over centuries, see: Two Centuries of Trend Following. Y. Lempérière, C. 
Deremble, P. Seager, M. Potters, J.P. Bouchaud. 2014, Journal of Investment Strategies. 
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product of the Sharpe Ratio and the square root of the time over which the back test has been performed) 
represents the number of standard deviations that the Sharpe Ratio of the back test has deviated from zero: 
the higher the t-stat, the more significant the result. A t-stat of 3 is considered significant3. This is the primary 
statistical tool applied by CFM to assess the relevance of a particular strategy. 

Strategies that pass CFM’s selection process:  
Out of a universe of many candidates, CFM selected an initial set of six alternative beta strategies. For each, 
the t-stat exceeds 4.  Applying this same rigorous selection process, we expect the number of strategies to 
grow, though not indiscriminately. Each of the strategies is well documented in academic literature and has 
been implemented by market practitioners. The CFM ISDiversified program is a diversified portfolio, 
launched in January 2014, which allocates to these six strategies as discussed below.4 

 Three Equity Market Neutral Strategies applied to a global pool of more than 3,000 single stocks: 

- Momentum uses a price history of stocks. Long-term returns are computed and positions are taken 
according to rank. Past outperformers tend to continue outperforming, while past underperformers 
tend to continue to underperform.  

- Value exploits the well documented tendency of undervalued (overvalued) stocks, based on a range 
of price-to-fundamentals ratios, to outperform (underperform). We also include in this strategy a low 
volatility component5.  

- Quality assesses the likelihood of future outperformance or underperformance of companies based 
on the analysis of fundamental data, independent of market price. 

 A Long-Term Trend Following Strategy applied to stock indices, fixed income, currencies and 
commodities via the futures markets.  

 Two Risk Premium Strategies  

- The FX Carry Trade profits from the interest rate differential between high-yielding and low-yielding 
currencies, but with exposure to exchange rate risk. The program currently trades nineteen 
currencies. 

- Short Volatility captures the well documented volatility premium that market participants are 
consistently willing to pay when they seek protection by buying options. The strategy maintains a 
constant risk by selling delta-hedged options across four asset classes: stock indices, fixed income, 
currencies and commodities.  

Implementation: the devil in the detail 
The details behind the implementation of these often conceptually simple strategies are paramount: 
transitioning from a paper traded back test to a real portfolio involves a number of key ingredients. 
Alternative beta strategies tend to be both well-known and frequently common across different managers’ 
portfolios, meaning the added value is primarily in the quality of a manager’s implementation. 

This includes a focus on several things, including: 

 Strategy selection and portfolio construction to build a sound investment program, using robust 
data sets and well developed statistical methods; 

 Systematic risk management built on proprietary, in-house infrastructure.  

                                                      
3 A strategy with a t-stat of 3 is significant with a 99.5% confidence, i.e. there is a less than 1 in 200 chance of discovering a positively drifting 
strategy through luck rather than skill 
4 The CFM Institutional Systematic Diversified program has been live since January 2014 and currently manages close to $800 million. 
5 For the rationale behind the inclusion of the low volatility anomaly in our Value cluster, see S. Ciliberti, Y. Lempérière, A. Beveratos, G. 
Simon, L. Laloux, M. Potters, J.-P. Bouchaud, Deconstructing the Low-Vol Anomaly.  
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 Robust operational risk control to monitor and manage operational risk across all levels of the 
production chain; 

 An industrialized, large scale data processing infrastructure, run by an experienced team; 
 Trading cost minimization and control, relying on a dedicated execution team capable of 

managing infrastructure, as well as modelling, measuring and reducing costs.  

This is only a short overview of some key implementation details. For further discussion, please refer to our 
note, An Introduction to Alternative Beta and CFM ISDiversified. 

Investment objectives/expectations of a diversified alternative beta portfolio 
Portfolios of alternative beta strategies have several investment objectives:  

 Providing investors with a persistent return stream. The robustness of these portfolios relies on 
their diversification over multiple strategies and asset classes. CFM targets a Sharpe Ratio, net of 
fees and expenses, in excess of 0.8 for an equally weighted mix of the three portfolios presented 
above (6 strategies in total). This is equivalent to an 8% return over the risk free rate for a volatility of 
10%. 

 Maintaining low correlation to traditional benchmarks. Alternative beta portfolios are designed to 
be diversifying solutions within client portfolios. We expect long term correlations to traditional equity 
and fixed income benchmarks to be close to zero.  

 Delivering a targeted volatility, making it possible for investors to accurately budget their risk 
allocation to alternative beta. Risk and predictive signals are continuously re-assessed and positions 
are constructed to deliver the targeted volatility, both globally and at each sub-portfolio level.  

 Minimising transaction costs. Alternative beta strategies should be as cost-efficient as possible 
through an efficient execution process6. 

 Diversifying skew profiles and mitigating the negative skew of Equity LO portfolio. Alternative 
Beta strategies can exhibit different skew profiles, ranging from negative (Risk Premia) to positive 
(Trend Following, Value). The goal is to diversify the skew of the portfolio. Further diversification of 
negative skew strategies can be achieved by combining “Risk Off” skews (e.g. Volatility Premia that 
tends to suffer in an Equity market downturn) with “Risk On” skews (Momentum in Equity MN that 
tends to suffer in an Equity market upturn7). 

Well implemented alternative beta strategies act as natural diversifiers within a portfolio made up of 
traditional benchmark investments.  

Composition of the alternative beta portfolio  
In-sample over-fitting is one of the biggest pitfalls in the portfolio management business. Our underlying 
assumption is that we are not able to pick the single best performing strategy in advance – a conviction 
stemming from over two decades of observing the effects of “in-sample biases”.  

Discipline is of utmost importance in the allocation process, and is the primary reason we choose an 
allocation as close to equally weighted as possible. We are convinced that our strategies are (statistically) 
equal unless we have clear, quantitative evidence to the contrary: even in the face of recent poor 
performance for a given approach. If a strategy meets our high expectations for statistical significance over 
an appropriately long back test, we believe that the likelihood of achieving the best future performance is 
improved by an equal allocation. 

                                                      
6 Trade execution is a core expertise at CFM: our eleven member Execution Research Team is fully dedicated to the improvement of our 
proprietary execution algorithms, and carefully monitors execution costs (the largest contribution being from slippage and price impact). 
7 See our white paper on the subject “Risk Premium Investing – a Tale of Two Tales” 
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In our implementation of a diversified alternative beta portfolio, we allocate one third of the risk to each of the 
aforementioned portfolios: Long Term Trend Following, Equity Market Neutral, and Risk Premia. This 
principle also applies at the sub-portfolio level, where we suggest weighting the risk allocation across asset 
classes and sub-strategies as equally as possible. The resulting allocation is illustrated below with a pie 
chart showing the risk allocation across our six selected strategies8.  

 

This equal weighting approach is consistent with the goal of maximizing long term, forward looking, performance. 

Risk Targeting 
One interesting feature of alternative beta strategies is that, because they are implemented on liquid / listed 
markets, and employ moderate leverage via derivative instruments, exposure to the strategies can be 
adjusted (at little cost) in order to maintain risk at a specific target. Setting the risk target at a given level also 
means targeting an expected return for the portfolio, as targeted risk and expected return scale 
proportionally.  

As a result, the targeted volatility determines the impact (return improvement, risk & drawdown reduction, 
and Sharpe Ratio improvement) of a diversifying strategy, and its size in the portfolio, with respect to 
funding.  

For a diversified portfolio of alternative betas including Long Term Trend Following, Equity Market Neutral, 
and Risk Premia, we feel that a 9% volatility satisfactorily brings us close to the average volatility of our 
traditional investments, giving a 7.2% expected return for the alternative beta portfolio. This is achieved by 
managing each of the three sub-portfolios at a 15% volatility.  

  

                                                      
8 This is the current allocation of our CFM Institutional Systematic Diversified program.  
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Forward looking: modeling future returns 

In order to illustrate the effects of an allocation including alternative beta, one may be tempted to perform an 
analysis based primarily on historical data, over a specific period. Whilst we accept this as a reasonable 
starting point, we would suggest that it is best to incorporate, as far as possible, a forward looking 
perspective. 

Any time period has specific features that will not necessarily (or that structurally cannot) be expected to 
repeat. A relevant example is the progressive decay of interest rates over the three last decades, a 
phenomenon which has proved to be highly profitable for bond portfolios. However, developed market rates 
are now so low that it is structurally impossible for this to continue in a meaningful way.  

We therefore propose a forward looking analysis relying on a few conservative hypotheses, with a goal to 
creating the most robust proxy for estimating future returns.  

Forward looking performance hypotheses for the components of the traditional 
portfolio 
We need a few simple and reasonable hypotheses for forward looking excess return expectations in our 
traditional portfolio. In each case we assume a currency hedge and estimate volatilities from historical data. 
Our assumptions are summarized in the table below: 

Component Weights Return 
over RfR 

Annual 
Volatility 

Australian Gov. Debt 15% 0.50% 6.0% 

International Gov. Debt 10% 0.80% 6.0% 

Developed Market (DM) Credit 5% 1.60% 5.0% 

Global Emerging Market (EM) Gov. Debt 5% 1.50% 7.5% 

Cash (Australian) 5% 0.00% 0.0% 

Australian equities 30% 5.30% 15.0% 

Global DM equities (ex-Australia) 20% 5.30% 15.0% 
Global EM equities 10% 5.30% 20.0% 

Table 1: hypotheses for forward excess return expectations for the components of our traditional portfolio 

We have based our estimates for returns on the following rationale:   

 For bonds, the proposed excess return is based on the current 10-year yield level (over risk free rate) 
observed for each zone.  

 For credit, we apply an 80bps spread over sovereign rates for investment grade bonds (typical 
current level for developed markets). 

 For emerging markets, the current typical excess return level was found to be approximately 1.5%. 
Given that we consider the most developed of the developing countries, the default rate is assumed 
to be 0%.   

 Cash is proposed as a zero excess return asset, with zero volatility. 
 For equities, the proposed excess returns and volatilities rely on a long term study that CFM has 

documented in an academic publication9 which is available on our website. Over long histories the 
equity premium is rather consistent across geographies. We suggest a slightly higher volatility for 
Emerging Markets. 

                                                      
9 “Tail risk premiums versus pure alpha”, Y. Lempérière, C. Deremble, P. Seager, M. Potters and J.P. Bouchaud, Risk magazine, 2015. 
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Simplifying the traditional portfolio 
These assumptions enable us to generate an estimate for forward looking returns of the simplified traditional 
portfolio that are presented below. This will help to simplify our analysis. 

Broad category Weight Return 
over RfR Volatility 

DM Gov. debt 25.0% 0.6% 6.0% 
Credit  5.0% 1.6% 5.0% 
EM Gov. debt 5.0% 1.5% 7.5% 
Money market  5.0% 0.0% 0.0% 
Equities 60.0% 5.3% 16.7% 

Table 2: forward looking returns and volatilities for the simplified traditional portfolio, by broad category 

Figures in the table above are obtained by making the very basic assumption that all assets within the broad 
categories have a correlation of one. 

A simplified correlation structure 
In order to facilitate an estimate of the expected return and volatility of the Fund, one needs to assume a 
correlation structure across the broad asset categories. We suggest the correlation structure below, which 
only maintains the strong correlations and sets weak correlations to be zero. See below the resulting 
correlation structure that we propose for the traditional portfolio’s broad asset categories. 

Note that the true level of correlation between cash and bonds is irrelevant, given their weak volatility: it has 
no effect on the result.  

  DM Gov. 
debt Credit EM Gov. 

Debt 
Money 
market Equities 

DM Gov. debt 1 0 0 0 0 
Credit  0 1 0.5 0 0.8 
EM Gov. debt 0 0.5 1 0 0 
Money market  0 0 0 1 0 
Equities 0 0.8 0 0 1 

Table 3: simplified correlation structure across the simplified portfolio categories 

Resulting expected return and volatility for the traditional portfolio 
Combining the above hypotheses (return and volatility for the portfolio’s components as well as the 
correlation structure10) we obtain an expected excess return of 3.5% over the risk free rate with an expected 
volatility of 10.3%.  

  

                                                      

10 Volatility depends on the category weights 𝑊𝑊𝑖𝑖 and cross category correlations 𝐶𝐶𝑖𝑖𝑖𝑖: 𝜎𝜎 = �∑ ∑ 𝑊𝑊𝑖𝑖.𝑊𝑊𝑖𝑖 .𝐶𝐶𝑖𝑖𝑖𝑖𝐾𝐾
𝑖𝑖=1  𝐾𝐾

𝑖𝑖=1  , or 𝜎𝜎 =� 𝑾𝑾.𝑪𝑪.𝑾𝑾𝑇𝑇  in matrix 

notation.  
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The impact of an allocation to alternative beta 

In this section we describe the benefits of incorporating a diversified Alternative Beta program into a more 
traditional portfolio. 

Alternative beta strategies: return and correlation assumptions 
For a diversified portfolio of alternative beta strategies (CFM ISDiversified is one typical example), based on 
long term back tests – carefully discounted for both trading costs and in-sample biases – our best estimate of 
the forward-looking Sharpe Ratio is approximately 1.2, net of all fees and expenses11. We apply a significant 
discount for the proverbial “unknown unknowns” to arrive at what we feel to be a conservative, but realistic 
Sharpe Ratio estimate of 0.8 to 1, net of fees and expenses. At a 9% volatility, we then expect an excess 
return of approximately 7.2% to 9%. We will work with the conservative end of that spectrum and assume an 
average excess return of 7.2% for the diversified alternative beta portfolio. 

Importantly, long term correlations between a diversified portfolio of alternative beta strategies (such as CFM 
ISDiversified) and traditional asset classes is assumed to be close to zero12.  

Equally important is to note that the skewness of CFM ISDiversified is less negative (less weight in the left 
side of the return distribution) and somewhat de-coskewed (only moderate correlation with equity tails) with 
equity indices.  

Impact of allocating to an alternative beta portfolio 
The chart below shows the expected excess return and volatility of the now modified portfolio as a function of 
the proportion of the traditional portfolio reallocated to a diversified alternative beta portfolio.  

 

Figure 1: Return and volatility as a function of the allocation to alternative beta. 

We observe a significant improvement of the excess returns from 3.5% initially to 4.6% (a 32% increase) with 
a 30% reallocation to alternative beta. 

The most striking effect is, however, the volatility reduction induced by the reallocation to alternative beta, 
which has the effect of narrowing the distribution of the expected return (see Figure 2), thus minimizing the 
probability of facing large negative returns.  

                                                      
11 We apply here a typical fee structure of 1.5% of management fee and 10% of incentive fee for a 9% volatility 
12 This is something we observe both in simulations and in production. From Jan 2014 through March 2016 the realized daily correlation of 
CFM ISDiversified with both the Barclays Capital Global Aggregate Bond Index USD Hedged and the MSCI World Index USD Daily Total 
Return Net is below 25%, while in a long term simulation this correlation is below 5%. 
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Figure 2: distribution of future returns with the traditional portfolio and the proposed reallocation to Alternative Beta 

A typical mean-variance13 portfolio optimisation to determine an “optimal allocation” to alternative beta would 
result in a re-allocation exceeding 50%. However, we believe it is wise to maintain a minimum level of 
diversification across asset classes, including alternatives. We believe an upper limit of 40% to alternative 
betas is prudent. We suggest that a 30% reallocation to alternative betas already offers a satisfactory 
improvement to the expected return combined with an attractive volatility reduction.  

Conclusion 

We conclude by summarizing some of the key points discussed: 

 We propose a forward looking perspective for returns. Instead of illustrating the impact of alternative 
betas on the risk/return profile of a portfolio via a historical and backward looking analysis, we use a 
simple set of hypotheses to model the forward looking returns of our traditional portfolio.  

 Based on these hypotheses, the expected excess return for our proposed traditional portfolio is 3.5% 
with a volatility of 10.3%  

 We conservatively estimate that a diversified alternative beta portfolio offers a Sharpe Ratio of 
approximately 0.8, hence an excess return of 7.2% at a 9% volatility. The long term correlation 
between a diversified alternative beta portfolio and traditional benchmarks is close to zero. 

 We recommend a 30% reallocation to a diversified alternative beta portfolio, which improves the 
expected return by 32%, reduces the volatility by 25%, and mitigates the overall negative skew of the 
traditional portfolio 

  

                                                      
13 H.M. Markowitz, Portfolio Selection: Efficient Diversification of Investments (John Wiley & Sons, 1959). 
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Important Disclosures 

This document is issued by Capital Fund Management LLP (“CFM LLP”) in relation to the CFM Institutional 
Systematic Diversified Trust (the “Fund”). Pursuant to ASIC Class Order 03/1099, CFM LLP, the investment 
manager of the Fund, is exempt from the requirement to hold an Australian financial services license under 
the Corporations Act. CFM LLP is regulated by the UK Financial Conduct Authority under the law of England 
and Wales, which differ from Australian laws. The Trust Company (RE Services) Limited ABN 45 003 278 
831, AFSL 235 150 (“Perpetual”) is the trustee of, and issuer of units in the Fund. 

This document is only available to persons resident in Australia. This document is a confidential 
communication and solely for the use of the person to whom it was addressed. This document is not 
addressed to any other persons and may not be used by them for any purpose whatsoever. The information 
provided in this document is general information only and does not constitute investment or other advice. 
The content of this document does not constitute an offer or solicitation to subscribe for units in the Fund. 

CFM LLP accepts no liability for any inaccurate, incomplete or omitted information of any kind or any losses 
caused by using this information. Any investment decision in connection with the Fund should only be made 
based on the information contained in the Product Disclosure Statement of the Fund. CFM LLP does not 
guarantee repayment of capital or any particular rate of return from the Fund. CFM LLP does not give any 
representation or warranty as to the reliability or accuracy of the information contained in this document. All 
opinions and estimates included in this document constitute judgments of CFM LLP as at the date of this 
document and are subject to change without notice. 

Any description or information involving investment strategies, processes or allocations is provided for 
illustrations purposes only, may not be fully indicative of any present or future investments and is not 
intended to reflect anticipated performance. Targets or objectives, including with respect to returns, volatility 
or leverage, if any, are used for measurement or comparison purposes only. Such targets or objectives 
reflect subjective determinations based on a variety of factors, including, among others, investment strategy, 
prior performance, volatility and leverage measures and expectations and market conditions. There can be 
no assurance that such targets or objectives will be met over any particular time horizon. Performance may 
fluctuate as can volatility and leverage. Targeted returns are not intended to be actual performance and 
should not be relied upon as an indication of actual or future performance. 

Unless otherwise indicated, performance results are net of applicable fees and expenses and presume 
reinvestment of income. All of the figures presented in this document are unaudited. No representation is 
made that the risk management, investment process, trading performance, investment objectives or the 
control of operational risks, credit risks and other risks involved in any trading strategy of the Fund or CFM 
LLP will or are likely to be achieved or successful or that any fund or underlying investment will make any 
profit or will not sustain losses. Any measure of risk is inherently incomplete and does not account for all 
risks or even all material risks, such as risks due to unforeseen catastrophic events. Investment in the Fund 
carries significant risk of loss. 

Any statements regarding market events, future events or other similar statements constitute only subjective 
views, are based upon expectations or beliefs, involve inherent risks and uncertainties and should therefore 
not be relied on. Future evidence and actual results could differ materially from those set forth, contemplated 
by or underlying these statements. In light of these risks and uncertainties, there can be no assurance that 
these statements are or will prove to be accurate or complete in any way. 

PLEASE NOTE THAT AN INVESTMENT IN THE FUND CAN INVOLVE SIGNIFICANT RISKS AND 
SHOULD BE REGARDED AS HIGHLY SPECULATIVE IN NATURE. THE VALUE OF AN INVESTMENT 
MAY GO DOWN AS WELL AS UP AND THERE MAY BE SIGNIFICANT RISK OF LOSS. THERE IS NO 
GUARANTEE OF TRADING PERFORMANCE AND PAST PERFORMANCE IS NOT INDICATIVE OF 
FUTURE RESULTS. 
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Notes To Hypothetical Information 

HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS, SOME OF WHICH 
ARE DESCRIBED BELOW. NO REPRESENTATION IS BEING MADE THAT ANY FUND OR ACCOUNT 
WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE 
ARE FREQUENTLY SHARP DIFFERENCES BETWEEN HYPOTHETICAL PERFORMANCE RESULTS 
AND THE ACTUAL RESULTS SUBSEQUENTLY ACHIEVED BY ANY PARTICULAR TRADING 
PROGRAM. ONE OF THE LIMITATIONS OF HYPOTHETICAL PERFORMANCE RESULTS IS THAT THEY 
ARE GENERALLY PREPARED WITH THE BENEFIT OF HINDSIGHT. IN ADDITION, HYPOTHETICAL 
TRADING DOES NOT INVOLVE FINANCIAL RISK, AND NO HYPOTHETICAL TRADING RECORD CAN 
COMPLETELY ACCOUNT FOR THE IMPACT OF FINANCIAL RISK IN ACTUAL TRADING. FOR 
EXAMPLE, THE ABILITY TO WITHSTAND LOSSES OR TO ADHERE TO A PARTICULAR TRADING 
PROGRAM IN SPITE OF TRADING LOSSES ARE MATERIAL POINTS WHICH CAN ALSO ADVERSELY 
AFFECT ACTUAL TRADING RESULTS. THERE ARE NUMEROUS OTHER FACTORS RELATED TO THE 
MARKETS IN GENERAL OR TO THE IMPLEMENTATION OF ANY SPECIFIC TRADING PROGRAM 
WHICH CANNOT BE FULLY ACCOUNTED FOR IN THE PREPARATION OF HYPOTHETICAL 
PERFORMANCE RESULTS AND ALL OF WHICH CAN ADVERSELY AFFECT ACTUAL TRADING 
RESULTS. 
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