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Abstract

Introduction

1

Over the years many commodity trading advisors, proprietary traders, and global macro hedge funds have 
successfully applied various trend following methods to profitably trade in global futures markets. Very little 
research, however, has been published regarding trend following strategies applied to stocks. Is it reasonable 
to assume that trend following works on futures but not stocks? We decided to put a long only trend following 
strategy to the test by running it against a comprehensive database of U.S. stocks that have been adjusted for 
corporate actions1. Delisted2 companies were included to account for survivorship bias3. Realistic transaction 
cost estimates (slippage & commission) were applied. Liquidity filters were used to limit hypothetical trading 
to only stocks that would have been liquid enough to trade, at the time of the trade. Coverage included 24,000+ 
securities spanning 22 years. The empirical results strongly suggest that trend following on stocks does offer a 
positive mathematical expectancy4, an essential building block of an effective investing or trading system.

Our firm, Longboard Asset Management, LP, manages a multi-advisor commodity pool that invests primarily 
in systematic5, long-volatility6 programs. We focus mainly on trend following programs from the commodities, 
financial futures, and currency trading arenas, as they tend to be the most systematic in terms of trading and 
portfolio management. Years of searching for systematic trend following programs that focus on stocks, 
however, has left us empty handed. Having spent literally thousands of man hours performing due diligence 
on trend following commodity and currency funds, along with years of personal experience trading proprietary 
capital in stocks, we feel uniquely qualified to tackle the question, “Does trend following work on stocks?”

In order to evaluate the effectiveness of trend following on stocks we must first determine:

What stocks will be considered?
When and how will a stock be purchased?
When and how will a stock be sold?

PAST PERFORMANCE IS NOT INDICATIVE OF FUTURE RESULTS.
All securities trading is speculative in nature and involves substantial risk of loss.

1. Corporate action – Significant events that are typically agreed upon by a company’s board of directors and authorized by the shareholders. Some examples are stock 
splits, dividends, mergers and acquisitions, rights issues and spin offs.

2. Delisted – When the stock of a company is removed from a stock exchange. Reasons for delisting include violating regulations and/or failure to meet financial 
specifications set out by the stock exchange.

3. Survivorship bias – A phenomenon where poorly performing stocks, having been delisted, are not reflected in a current sample or database. This results in 
overestimations of what past performance would have been. 

4. Mathematical expectancy – The weighted average of a probability distribution. Also known as the mean value.
5. Systematic – Having clearly defined rules that can be defined mathematically and tested empirically.
6. Long volatility – An investing strategy that tends to benefit from increasing volatility and/or persistent directional trends. Often associated with strategies employed 

by commodity trading advisors from the managed futures industry.



  

Data Integrity - A complete discussion of these data integrity issues can be found in appendix 4. 
 
Survivorship bias 
 
The database used for this project included historical data for all stocks that were delisted at some point 
between 1983 and 2004.  Slightly more than half of the database is comprised of delisted stocks.   
 
Corporate actions 
 
All stock prices were proportionately back adjusted for corporate actions, including cash dividends, splits, 
mergers, spin-offs, stock dividends, reverse splits, etc.   
 
Realistic investable universe 
 
A minimum stock price filter was used to avoid penny stocks7.  A minimum daily liquidity filter was used to 
avoid stocks that would not have been liquid enough to generate realistic historical results from.  Both filters 
were evaluated for every stock and for every day of history in the database, mimicking how results would have 
appeared in real time.  The following chart shows how many stocks would have passed the above mentioned 
filters for each year of historical testing.   

 
 
Entry & Exit 
 
Entry 
 
For the purposes of this project the entry method chosen was the all-time highest close.  More specifically, if 
today’s close is greater than or equal to the highest close during the stock’s entire history then buy tomorrow 
on the open.  We chose this method to avoid ambiguity.  A stock that is at an all time high must be in an 
uptrend by any reasonable person’s definition.  This is a trend following entry in its purest form. 
 
 
7. Penny stock – Loosely defined as stock with a low nominal share price that typically trades in the over the counter market, often an OTC Bulletin Board or Pink 
Sheets quoted stock.   

 

Investable Universe
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The following weekly charts illustrate what would have been notable trades for a trend following system in the 
past.  The green dots denote instances where the closing price for the week was at a new all time high.  The 
horizontal pink line represents the previous all time high that would have triggered the initial entry: 
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Exit (stops) 
 
Exits are essential to any trend following strategy.  We decided to use average true range trailing stops 
because they are universally applicable and commonly used by trend following programs.  The average true is 
a derivative of the true range indicator, which measures the daily movement of a security by calculating the 
greater of: 
 

 Today’s high minus today’s low 
 Today’s high minus yesterday’s close 
 Yesterday’s close minus today’s low 

 
The true range illustrates the maximum distance the security’s price traveled from the close of one business 
day to the close of the next business day, capturing overnight gaps and intraday price swings.   A 40 period 
average of this number would yield the 40 day average true range.  This can be used to integrate the 
underlying volatility of a security into a universally applicable trailing stop.   
 
For example, a 10 ATR stop for a volatile internet stock might be 55% away from the stock price: 
 

 
 
Alternatively, a 10 ATR stop for a quiet utility stock might only be 15% away from the stock price: 
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For all 18,000+ simulated trades the average distance from entry price to exit was 27% for a 10 unit ATR stop; 
though it often ranged from 5% to 50% depending upon the volatility of the security in question.  For the 
purposes of historical testing we chose to exit a stock on the open the day after our exit level was breached. 
The following charts illustrate how a 10 ATR stop would have looked on some well known stocks from the past: 

 

 

 

  
Many more graphical illustrations of the stops we used can be found in the appendices at the end of this paper. 
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Expectancy Studies 
 
To determine how well these entries and exits would have worked in the past it was necessary to test the 
combination against our historical database, while honoring the previously mentioned data integrity issues.   
 
The following distribution shows the results from using an all time high entry along with a 10-unit ATR stop.  
There were 18,000+ trades during the 22 year test period.  Transaction costs of 0.5% round-turn were 
deducted from each trade to account for estimated commission and slippage.   
  

 
The X-axis represents the net return from the trade.  The Y-axis indicates how many trades would have 
achieved the indicated net return.  The long volatility component resulting from the combination of a trend 
following entry & trailing volatility stop is immediately recognizable by the extreme right skew of the distribution.  
17% of trades would have gained 50% or more while less than 3% of trades would have registered a loss 
equal to or worse than -50%.       
 
At first glance a winning percentage of 49.3% might seem less than impressive, but it is relatively high for a 
trend following system.  Trend following systems can be very effective with much lower winning percentages if 
the profitable trades are significantly larger than the more frequent unprofitable trades.  In the case of this 
system the ratio between average winning trade and average losing trade is 2.56; a healthy number in our 
experience.   
 
A positive mathematical expectancy is the bare minimum needed to justify the use of, or further research of an 
investing or trading system.  In the case of this system, the weighted average of the trade results distribution 
yields an expectancy of approximately 15.2% with an average holding period of 305 calendar days.  
Considering the significance of the sample size, depth of the sample period, realistic assumptions used, and 
the right skewed return distribution, we felt this was a very solid foundation to build from.   
 
Other settings for the ATR stop were tested, the range spanned from 8 to 12 with a step increment of 0.5.  The 
middle setting of 10 was chosen for illustration purposes.  There were no material differences in results among 
the various settings.  Higher ATR levels (looser stops) resulted in slightly higher winning percentages and 
slightly lower win/loss ratios.  The inverse was true of lower ATR levels (tighter stops).    

Average Trade Result Distribution
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The next distribution illustrates a collection of all trades, each normalized for its own risk.  This will require 
some explanation.  Every trade ultimately has a recorded percent return ((exit price / entry price) – 1).  Every 
trade also has a recorded percent initial risk from the day of entry ((stop loss price / entry price) – 1).  The 
result is that we know what the percent return of each trade would have been and we know how much risk 
each trade would have subjected us to.  The ratio between these two numbers is the focus of this section.   
 
The simplest way to interpret the following distribution is to focus on a couple of specific numbers on the X-
axis.  First the -100% column contains trade results where the absolute value of the net loss approximately 
equaled the initial risk (lost the full amount that was expected).  Likewise, the 100% column contains trades 
where the net gain approximately equaled the initial risk.  Results worse than -100% represent trades where 
we would have lost more than what was budgeted for on the trade (negative outlier trades).  This is usually the 
result of a large, overnight price decline.  Results greater than 100% represent trades where we would have 
gained more than what was initially risked (positive outlier trades).  Consider the following two scenarios: 
 

 We purchase XYZ stock at $15.50.  Our 10 ATR stop is $11.32.  Initial risk in this case is 27%.  Two years later 
we sell XYZ at $30.75 for a gain of 98%.  The ratio between gain and initial risk is 3.63 or 363%.  This data point 
would therefore go in the 350% column in the following distribution.  Our return would have been 363% the size of 
our initial risk.   

 We purchase ABC stock at $32.35.  Our 10 ATR stop is $26.53.  Initial risk in this case is 18%.  Three months 
later the company misses its earnings estimate and gaps down well below our stop.  We sell ABC at $21.15 for a 
loss of -35%.  The ratio between gain and initial risk is -1.94 or -194%.  This data point would therefore go in the -
200% column.  Our loss would have been almost double what was budgeted for.   

 

 
From the above distribution one can get a feel for how realistic his/her stops are for real world trading.  Data 
points to the left of -100% reflect trades that couldn’t be controlled.  There were less than 400 trades that 
caused worse than expected losses.  This amounts to approximately 2% of all historical trades.   
 
In some ways this second distribution is more important than the first.  Normalizing each trade by its own risk 
reduces the possibility that highly volatile stocks will unjustifiably dominate the results.   
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Having a low number of negative outlier trades can lead to a false sense of security.  If all or most of the 
negative outlier trades come in one year the results can be far worse than what was expected.  The following 
chart shows how negative outlier trades, as a percentage of total trades for the year, would have been 
distributed through time: 

 
 
The next chart illustrates how positive outlier trades would have been distributed throughout time.  These are 
trades that resulted in a net gain that exceeded estimated initial risk.  Charts such as these can provide insight 
into how effective a system is in different market environments.   

 

Negative Outlier Trades as a Percent of Total Trades for the Year
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Short Selling 
 
For the purposes of this project we decided against testing short selling9 strategies.  Our reasons for this have 
to do with the following issues: 
 
Forced buy-ins 
 
A short seller has to borrow shares before they can short sell them.  Likewise, the short seller must return 
(deliver) the shares should the rightful owner wish to call them back.  From the historical data available there is 
no way to know when or if a short seller would have been subject to a forced buy-in10.   
 
Borrowing shares 
 
Short selling a security requires borrowing shares from an investor who holds them in a margin account.  Not 
all stocks meet these criteria all the time; some never meet these criteria at all.  There is no reliable method to 
determine what stocks would have been realistically shortable in the past.   
 
Limited expectancy    
   
With respect to long term trend following, short selling offers a severely limited mathematical expectancy.  The 
price of a stock can only decline by a maximum of 100%.  However, it can rise by an infinite amount.  This is a 
significant disability to overcome.   
 
Tax Efficiency 
 
The average hold time for the average trade came in lower than the 12 months necessary to qualify for long 
term capital gains treatment.  However, due to the nature of trend following systems in general, this statistic is 
misleading.  There was a significant correlation between trade length and profitability, showing that the vast 
majority of historical profits would have qualified for long term capital gains treatment.    

 
9. Short selling – The selling of a security that the seller does not own with the goal of buying the security back at a lower price, thus profiting from a decline. 
10. Buy-in – When a short seller is forced to repurchase the shorted shares in order to deliver them to the rightful owner. 
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Diversification

The following table shows how many positions would have resulted from entering stocks at all time highs and 
exiting with a 10-unit ATR stop while honoring all data integrity and realistic universe issues.  The resulting 
average number of positions per year exceeds that of most mutual funds. 

Conclusions:

The evidence suggests that trend following can work well on stocks.  Buying stocks at new all time highs and 
exiting them after they’ve fallen below a 10 ATR trailing stop would have yielded a significant return on 
average.  The evidence also suggests that such trading would not have resulted in significant tax burdens 
relative to buy & hold investing.  Test results show the potential for diversification exceeding that of the typical 
mutual fund.  The trade results distribution shows significant right skew, indicating that large outlier trades 
would have been concentrated among winning trades rather than losing trades.   

The research described so far in this paper was only a small initial step in a complex process.  Portfolio level 
money management is absolutely essential to the success of a trend following system.  Controlling risk at the 
portfolio level encompasses initial position sizing, scaling into and out of individual positions, total open risk 
constraints, etc.  However, at this stage we are comfortable answering the question “Does trend following work 
on stocks?”  The evidence strongly suggests that it does.     

Having determined that a significant positive mathematical expectancy does exist for long term trend following 
on stocks, we took the next step and put our own portfolio management process to the test.      

Hypothetical portfolio results follow this disclaimer: 

THE FOLLOWING HYPOTHETICAL RESULTS SHOWN ARE FOR RESEARCH PURPOSES ONLY.  THEY 
ARE NOT A SOLICITATION TO BUY OR SELL ANY SECURITY.  SPECULATIVE TRADING IN EQUITIES 
CAN RESULT IN SIGNIFICANT LOSS OF CAPITAL.  PAST PERFORMANCE IS NOT INDICATIVE OF 
FUTURE PERFORMANCE.  MODEL PERFORMANCE MAY NOT BE INDICATIVE OF FUTURE RESULTS.  
ALL CALCULATIONS WERE BASED ON INFORMATION OBTAINED FROM SOURCES WE BELIEVE TO 
BE ACCURATE, BUT WE CANNOT GUARANTEE THE ACCURACY OF SUCH INFORMATION.  
DIFFERENT TYPES OF INVESTMENTS INVOLVE VARYING DEGREES OF RISK, AND THERE CAN BE 
NO ASSURANCE THAT ANY SPECIFIC INVESTMENT WILL BE PROFITABLE.     
   

PAST PERFORMANCE IS NOT INDICATIVE OF FUTURE RESULTS.
All securities trading is speculative in nature and involves substantial risk of loss. 10



Portfolio Simulation:

Although a complete discussion is beyond the scope of this paper the following hypothetical returns reflect the 
application of the portfolio management system we use to manage client & proprietary capital. 

The mechanics behind our portfolio management system are not disclosed.  However, the system strictly 
adheres to the following principals:   

 Losing trades are never added to 
 Winning trades are only reduced to alleviate risk concentrations 
 New entries are never skipped 
 Stop losses are always honored 
 Total open risk at the portfolio level is always limited to a specific number 

It is a complete portfolio management system that sizes positions according to a multifactor utility function that 
considers the number of open positions, the total open risk at the portfolio level, and the volatility of the open 
positions.  Positions are resized dynamically with two goals.  First, to limit total portfolio risk to less than 30%.  
Second, to manage individual position risk concentrations.   

Hypothetical Equity Curve 
The following hypothetical portfolio returns would have outperformed the S&P 500 Total Return Index:  

PAST PERFORMANCE IS NOT INDICATIVE OF FUTURE RESULTS.
All securities trading is speculative in nature and involves substantial risk of loss. 11

Source: S&P 500 Index. All index performance is gross of fees and would be lower if presented 
net of fees. Index referenced is not representative of the entire trading universe. Investors cannot 
invest directly in the index referenced on this page. See additional disclosure on page 22.



  

Hypothetical Monthly Returns 
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Appendix 1: Examples of Past Winning Trades 
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Appendix 2: Examples of stocks that were entered, exited, and then re-entered: 
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Appendix 3: Examples of boom/bust stocks from the past: 
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Appendix 4 – Data Integrity Issues 
 
The scope of this project included all stocks that traded on U.S. exchanges (AMEX, NYSE & NASDAQ) from 
1983 to year end 2004.  This amounted to more than 24,000 securities spanning 22 years.   
 
 
Delisted stocks, symbol overlap, unique identifiers 
 
In our experience, a very common mistake made in testing stock trading strategies is failure to understand and 
deal with the reality that actively traded securities existed for companies that have since gone out of business 
or have been acquired by other companies.  These securities will not show up in most databases.  Only the 
securities of “surviving” companies will show up in the typical database or charting service.  To account for this 
survivorship bias, delisted companies were included in our universe.  Since current companies sometimes use 
ticker symbols that were previously used by former (since delisted) companies, a unique serial number was 
necessary to identify each stock. 
 
At the time of this writing the entire database showed 24,057 individual securities.  However, only 11,384 
securities were active on U.S. exchanges.  This left 12,673 securities that did exist historically but do not exist 
now.  Most databases will omit these 12,673 securities, leading to erroneous results from any kind of historical 
testing.  In the interest of accuracy we chose to include these data in our testing.    
 
The following illustrations are examples of companies whose shares became worthless and are thus not 
reflected in most of today’s databases: 
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Adjustments for corporate actions (stock-splits, dividends, mergers, etc.) 
 
Another common mistake made in testing stock trading strategies is the failure to understand and deal with 
corporate actions.  Most notably, databases and charting services often ignore cash dividends.  This is 
unfortunate since a cash dividend is part of a shareholder’s return on investment.  Stocks almost always “gap 
down” by the amount of the dividend on the ex-dividend date11.  The following illustrations show two different 
charts for the same security over the same time frame.  The first is not adjusted for dividends and shows that 
Cousins Properties gapped down $6.65 on Nov-19-2004, resulting in a one day loss of 19.5%.   
 

 
 
The second chart is adjusted for dividends and shows that Cousins Properties finished the day with a mild loss 
of only -1.3%.  It turns out that Nov-19-2004 was the ex-dividend date, the day after the owner of record has 
been determined regarding the $7.15 dividend.   
 

 
 
 
11. Ex-dividend date – The first day of the ex-dividend period.  The day upon which the stock will typically fall by an amount equal to the anticipated dividend.  
Owners of record prior to the ex-dividend date are entitled to the dividend proceeds

  
PAST PERFORMANCE IS NOT INDICATIVE OF FUTURE RESULTS. 

All securities trading is speculative in nature and involves substantial risk of loss. 17



  

In reality the security did gap down $6.65 and did trade even lower to close down -$7.66 for the day.  But the 
owner of the security did not incur a 19.5% loss.  Rather, the owner of the security became the beneficiary of a 
$7.15 dividend, and thus his/her return on investment should be calculated as a loss of 1.3% for the day.  For 
the purposes of historical testing this can be done by proportionally back adjusting previous price data down by 
a value equal to the amount of the dividend divided by the close on the day preceding the ex-dividend date.     
 
Failure to adjust for dividends causes more than just erroneous profit and loss results.  If you are using 
mathematically derived entries and exits for trading purposes, non-adjusted data will corrupt the logic of your 
system.  For example, consider two investors starting their programs in December-2004.  Both investors utilize 
the same strategy where a stock is purchased if it breaks out to a new 5 year high.  Investor A is not using 
dividend adjusted data and must wait for Cousins Properties to breakout above $39.81.  Investor B is using 
dividend adjusted data and thus would be buying on a breakout above $31.62.   
 
We will argue that Investor A is unnecessarily waiting for a price of $39.81.  Investor B is correct to use a price 
of $31.62 as a key breakout point since it is not possible for any investor to have a loss in the investment 
above this price level.  Any investor who purchased at higher prices, and still owns the stock, would have also 
been the shareholder of record prior to the ex-dividend date and would have received the $7.15 dividend.   
 
The following illustrations highlight the significance of failure to adjust for dividends in high yielding stocks: 
 

 
 

 
 
The same error impacts exits (stops) in a similar manner.  A casual glance at the first chart of Cousins 
Properties clearly shows significant volatility that is a function only of a corporate action, not of monetary 
losses.  This “phantom” volatility can result in your exit price being breached when it otherwise would not have 
been, as well as negatively impacting risk adjusted return metrics. 
 
A price chart supplied by the typical database or charting service often does not tell the whole story.  Failure to 
adjust for cash dividends will result in an understatement of the profitability of owning dividend paying stocks.  
This error is a direct function of the dividend yield of the security in question; the higher the yield the greater 
the error.  Failure to adjust for cash dividends will also overstate the profitability of any short selling strategies  
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since the short seller (who must borrow shares to short) is required to pay the received dividend to the rightful 
owner of the stock.  Entries, exits, and subsequent profitability estimates are all impacted by any failure to 
properly adjust for cash dividends.   
 
For the above mentioned reasons we have proportionately back adjusted our entire database for cash 
dividends, stock dividends, stock splits, reverse splits, and various other types of corporate actions.      
 
Realistic universe of tradable securities 
 
A database consisting of all stocks that traded on U.S. exchanges since 1983 will include thousands of penny 
stocks and securities that were simply too illiquid to generate trustworthy historical test results from.  For this 
reason we created “minimum stock price” and “minimum average daily dollar volume” filters to limit our trading 
universe.  Non-adjusted historical closing price and volume data are required to calculate both.  If you’ll recall 
from the last section on dividend adjusted data, the adjustment process artificially deflates historical prices in 
order to keep daily percent changes in line with what an investor would have realized.  The higher the dividend 
yield the more deflated the price series becomes during proportional back adjustment.   
    
Having non-adjusted price information available makes it possible, through the use of formulas, to utilize 
“minimum stock price” and “minimum average daily dollar volume” filters historically as the trades actually 
would have been executed or rejected.   
 
We chose $15 as the “minimum stock price”.  It was not a scientific decision.  Rather, it was based on our 
current policy to avoid very low priced stocks.  Low priced stocks tend to have relatively high statistical volatility 
and little institutional following.  That being said, the “minimum stock price” filter was made to be dynamic, 
accepting stocks that climbed higher than $15 and rejecting stocks that fell to below $15.  The “minimum 
average daily dollar volume” was chosen, in current terms, to be $500,000 for NYSE and AMEX listed 
securities; $1,000,000 for NASDAQ securities.  This minimum value was back adjusted, in terms of time, with a 
decay rate equal to that of inflation, as defined by the consumer price index.   For example, the “minimum 
average daily dollar volume” for an NYSE or AMEX security would have been $270,000 back in 1983.    
 
At this point we had the pieces in place the answer question a) What stocks will be considered?  Our tradable 
universe consisted of any stock above $15 that had an average daily dollar volume that exceeded a minimum 
value depending upon the year being evaluated.   
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Appendix 5 - Calculation of the Exit Levels for Stocks “Purchased” In Our 
Simulations During Our Research

The use of a specified multiple of the Average True Range of an investment to calculate a predetermined exit 
level for a position held in that investment is often employed by investment strategies. For any given day, the 
true range for an investent measures the daily price movement of that investment by calculating the greater of:

 Today’s high minus today’s low
 Today’s high minus yesterday’s close
 Yesterday’s close minus today’s low

Again, the true range measures the maximum distance the investment’s price traveled from the close of one
business day to the close of the next business day, capturing overnight gaps and intraday price swings. Since
this paper is focussed on equity investments, the balance of this discussion will refer to stocks.

If the true range for a stock is calculated over a series of trading days, and then averaged, this will yield an
Average True Range for the stock.

Prior to selecting the precise way in which exit levels would be calculated when evaluating all of the stocks and
the 18,000+ stock transactions incorporated into our research for this paper, value for several variables had to
be established. These variables included:

 The number of previous trading days of true range calculations that will be added together and the
 result divided by the number of days to obtain the Average True Range (”ATR”) must be selected.

 The time period that will be examined to select the highest price the stock has achieved during that
 period must be established.

 The multiple of the ATR (that will be subtracted from the highest price that the stock has achieved over
 the time period selected) to calculate the exit level for the stock must be selected.

In order to select the number of previous trading days of true range calculations that would be added together
and the result divided by the number of days to obtain the Average True Range (”ATR”) for a stock, the authors
simulated nearly every viable lookback period, from 2 days to 200 days. 45 days was in the middle of what was 
determined to be the “robust zone” - the point at which you can move left or right (for example, to 35 days or to
55 days) and not see much, or any, deterioration in results. This is the opposite of “curve fitting”, where you pick
the value that corresponds to the best historical results, with no regard for how bad the results are for nearby
values. Consequently, 45 days was selected and used during our research as the number of previous trading 
days of true range calculations that would be added together and the result divided by the number of days to 
obtain the Average True Range (”ATR”).

In order to establish the time period that would be examined to select the highest price the stock has achieved 
during that period, the authors simulated all viable lookback periods from 5 days to infinity. Originally, infinity was
selected, meaning the stock’s “all time high” would be used. However, after what happened in 2008, we decided
to become a bit shorter term since there were almost no stocks at “all time highs” following the general market
“crash”. Again, the robust zone is what is important. All time periods exceeding 1 year worked well. 3 years is 
firmly in the robust zone, but it produces more transactional activity than 5 years, or 10 years, etc. Consequently,
for each day considered in our research study, we “looked back” 3 years to determine the highest price a given 
stock had achieved during that 3 year period.

The multiple of the ATR to be subtracted from the highest stock price achieved in the past 3 years was similarly
determined. As described in the body of this paper, multiples of the ATR for calculating the ATR-based exit level

 Today’s high minus today’s low Today’s high minus today’s low
 Today’s high minus yesterday’s close
 Today’s high minus today’s low
 Today’s high minus yesterday’s close
 Yesterday’s close minus today’s low
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were tested, spanning a range from 8 times to 12 times with a step increment of 0.5. The middle setting of 10
was chosen for illustration purposes. There were no material differences in results among the various settings.
Higher multiples of the ATR (that yields looser stops) resulted in slightly higher winning percentages and slightly  
lower win/loss ratios. The inverse was true lower multiples of the ATR (that yielded tighter stops). Our analysis 
in this paper was done using a multiplier of 10 for the ATR when calculating the exit level for each stock.  

Having selected the values of the above variables, two more conditions were set concerning the exit levels
employed in the analysis. Please recall that this research considered only long positions for stocks that met the
entry criteria. Short selling was not considered in this project for the reason delineated in the body of this paper.

 Once a stock was “purchased” in the simulation, and the initial exit level was calculated, that exit level 
 was never permitted to go down, regardless of the results of subsequent recalculations of the ATR for 
 that stock.

 Once a stock was “purchased” in the simulation, and the initial exit level was calculated, that exit level 
 was never permitted to go up, regardless of the results of subsequent recalculations of the ATR for that 
 stock, unless the stock attained a new 3 year high.

As a result of these additional requirements, the individual stock exit levels moved like a binomial stair step, up
or sideways (usally sideways). This approach worked better than a constantly moving granular exit level because
it resulted in much lower and subsequent tranaction costs and tax impact.

The following steps were then used to calculate the exit level for each stock for which a position was taken:

       1. The true range (as defined above) for the stock was calculated for each of the previous 45 trading
 days.
       2. The 45 true range values were added together. This sum was divided by 45. The result was the Average
 True Range or ATR for the stock.
       3. The ATR was then multiplied by 10. The result was subtracted from the highest price the stock had
 achieved in the last 3 years. The result was TOMORROW’s exit level for that stock.
       4. So, every day of the simulation the ATR was re-calculated for each stock, and a “new” exit level was
 established for each stock. These “new” exit levels were generally the same as the previous day’s exit 
 level, due to the conditions imposed (as described above) that did not permit exit levels to go down, and 
 only go up when the stock achieved a new 3 year high.
       5. The result of performing the calculations described in steps 1, 2 and 3 above results in what is referred
 to as a ”10 ATR stop”.
       6. A 10 ATR stop is essentially 10 average daily ranges below the highest price over the last 3 years.

The ATR essentially tells you what a stock will typically move, on average, in one direction or another, on a
typical day. This average is then multiplied by a factor of 10 and the result is subtracted from the highest price
the stock achieved in the last 3 years. This yields our exit level for a given stock. These calculations provide exit
levels that are far enough away from the market action so that an investor is not constantly liquidating positions
due to normal “every day” market volatility. That is why the exit levels employed in this study were established at
10 average daily moves below the original “purchase” price of the stock.

 Once a stock was “purchased” in the simulation, and the initial exit level was calculated, that exit level 

 Once a stock was “purchased” in the simulation, and the initial exit level was calculated, that exit level 
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Disclosure

The information set forth herein has been obtained or derived from sources believed by Longboard Asset 
Management to be reliable. However, Longboard does not make any representation or warranty, express or
implied, as to the information’s accuracy or completeness, nor does Longboard recommend that the attached
information serve as the basis of any investment decision. This document has been provided to you for 
information purposes only and does not constitute an offer or solicitation of an offer, or any advice or
recommendation, to purchase any securities or other financial instruments, and may not be construed as such.
Longboard hereby disclaims any duty to provide any updates or changes to the analysis contained in this 
presentation.

Market analysis, returns, estimates and similar information, including statements of opinion/belief contained 
herein are subject to a number of assumptions and inherent uncertainties. There can be no assurance that 
targets, projections or estimates of future performance will be realized.

Speculative trading in Equities can result in significant loss of capital. Before trading, investors should carefully
consider their financial position and risk tolerance to determine if the proposed trading style is appropriate. 
Different types of investments involve varying degrees of risk, and there can be no assurance that any specific
investment will be profitable.

The S&P 500   has been widely regarded as the best single gauge of the large cap U.S. equities market since 
the index was first published in 1957. The index has over US$ 5.58 trillion benchmarked, with index assets 
comprising approximately US$ 1.31 trillion of this total. The index includes 500 leading companies in leading 
industries of the U.S.economy, capturing 75% coverage of U.S. equities. www.standardandpoors.com

Diversification does not eliminate the risk of experiencing investment losses.
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