
 
 

 

Small Turtle v.2 

 

Investment Strategy Testing Summary 

 

The Small Turtle v.2 strategy is a modification of version v.1, inspired by Richard Dennis's "turtle" approach. 

Version v.2 retains the same key parameters as v.1, but has been optimized using The Grid Search technique. 

The strategy itself is a trend-following strategy and uses the Donchian channel to define entry and exit 

points, as well as ATR volatility to determine position size, stop loss distances, and pyramiding steps. 

However, while stability tests across a wide range of optimized parameters and Monte Carlo simulations 

passed, the strategy failed the moving window test – for the one-year period, only 18 of 27 periods resulted 

in a positive rate of return (66.7% versus the minimum required 70%). This is one of the tests conducted as 

part of the stability assessment, and failure to pass any of these tests means the strategy is not 

recommended for use in real-world trading. 

I can't emphasize enough that for a strategy to work in real-world conditions, it must also work with 

suboptimal parameters and in suboptimal conditions. In short, it must be stable to changing market 

conditions. 

I don't know who said these words, but they perfectly capture the problem of many optimizations: 

"I've never seen a strategy that didn't work in backtests." 

We don't know the future, we don't know future market conditions, but if we know that our strategy has 

historically generated acceptable results in various market conditions and across various parameter ranges, 

we are a step ahead of other market participants. However, the Small Turtle v.2 strategy is not among 

them. 
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Step 1: Formulate an investment strategy 

 

The Small Turtle v.2 strategy originated from the classic "turtle" strategy, and compared to version v.1, 

parameters were optimized using The Grid Search technique. This is based on the observation that the 

largest trends emerge after breakouts from long-term consolidations. The system defines such a 

consolidation as the price range from the last, relatively long period (entry Donchian channel) and treats a 

break above its upper boundary as a signal of the start or continuation of an uptrend (long position), while 

a break below its lower boundary as a signal of a downtrend (short position). 

At the moment of a breakout, the first unit of a position is opened, the size of which is selected so that a 

price movement by a specified multiple of the current volatility (measured by the ATR) in an unfavorable 

direction translates into a predefined percentage decline in the portfolio's value. If the trend develops as 

expected, a price movement towards the open position by a fixed portion of this volatility (e.g., a fraction of 

the ATR) results in the addition of a second unit (pyramidization). A stop loss is maintained for the entire 

position at a fixed multiple of the ATR from the last entry level, allowing for pre-defined risk control at the 

level of a single transaction. 

The market exit occurs via a counter-movement breakout from the shorter Donchian channel – the long 

position is closed when the price breaks down through the lower boundary of this channel, and the short 

position is closed when the price breaks up through its upper boundary. As a result, the system gives back 

some profit at the end of the trend, but in return, it holds the position for most of the strong move. 

In Small Turtle v.2 this logic remains unchanged, while the Donchian channel lengths, adopted ATR multiples 

and unit limits are treated as parameters subject to optimization in order to find stable, market-useful 

configurations. 

The Small Turtle v.2 strategy uses: 

 Donchian channel to open a position – identifying a breakout from a long consolidation; 

 Donchian channel to close a position – a signal of the end of a trend; 

 Average True Range (ATR) – for determining position size, stop loss and pyramiding levels; 

 Pyramiding – adding units towards profit, up to a maximum number of units; 

 Portfolio limits – maximum number of units in correlated markets and in one direction. 

Characteristics of the strategy and its strengths and weaknesses: 

 Strengths: 

 Natural trend-following system – profits from rare, large trends; 

 Fully mechanical – no discretion, easy to test and automate; 

 Pyramiding Winners – Increasing your exposure when the market behaves as expected; 

 Risk scaled by ATR – adjusting the position to current volatility. 

 Weaknesses: 

 Poor performance in consolidations – numerous false breakouts and short, losing trades; 

 Delayed entries – joining the trend only after a breakout from the range; 

https://www.tradingblox.com/originalturtles/originalturtlerules.htm


 
 

 

 The need for broad diversification – a single market may not generate profitable trends for 

a long time. 

The Small Turtle v.2 strategy, despite its relatively simple structure, requires the acceptance of longer periods 

of drawdowns and consistent adherence to money management principles, but in return it gives the 

opportunity to participate in large, directional price movements. 

 

  



 
 

 

Step 2: Determine investment principles 

 

Below is the pseudocode for the Small Turtle v.2 strategy on daily data: 

1. Calculation of indicators: 

a. Entry Breakout (XX days): 

i. Upper Boundary: Highest price of the last XX sessions; 

ii. Lower Boundary: Lowest price of the last XX sessions. 

b. Exit Breakout (YY days): 

i. Upper Boundary: Highest price in the last YY sessions; 

ii. Lower Boundary: Lowest price of the last YY sessions. 

c. ATR(20): 20-day average true volatility range. 

2. Entry – long position (buy): 

a. Entry condition: the candle's high falls above the upper border of the 20-day Donchian 

channel. 

b. Calculate the unit size so that a downward price movement of ZZ × ATR(20) represents a 

0.5% decline in the portfolio value. 

c. Open your first long trade; set a stop loss ZZ × ATR(20) below the entry price. 

3. Entry – short position (sell): 

a. Entry condition: the low of the candle falls below the lower border of the 20-day Donchian 

channel. 

b. Calculate the unit size as in point 2b. 

c. Open the first short unit; set a stop loss ZZ × ATR(20) above the entry price. 

4. Pyramiding positions: 

a. If the price has moved towards profit by QQ × ATR(20) since the last entry price, add another 

unit in the same direction (long/short). 

b. Do not add more than 2 units per instrument (including the first one). 

5. Exiting a position: 

a. Long position: Close all units when the price falls below the lower border of the YY-day 

Donchian channel or when a stop loss is activated. 

b. Short position: Close all units when the price rises above the upper border of the YY-day 

Donchian channel or when a stop loss is activated. 

6. Daily monitoring: 

a. Update Donchian channel values (XX and YY days) and ATR(20). 

b. Check entry, pyramiding, exit conditions and compliance with portfolio limits. 

The above rules are described in a way that allows them to be directly converted into a script in the chosen 

testing platform, which ensures the accuracy of the historical simulation and the reliability of the test 

results. 

The tests are carried out assuming that the risk of one position is 0.5% of the total capital, with the stop loss 

order placed at ZZ x ATR (20 days) from the position opening point.  

  



 
 

 

Step 3: Pre-test your investment strategy 

 

Below are some purchase and sale transactions that allow you to verify the following aspects: 

 Correctness of generated signals; 

 Direction of opening a position; 

 Moment of opening the position; 

 The opening price of the position; 

 Moment of closing the position; 

 Closing price of the position; 

 Compliance of the transaction with the theoretical assumptions of the investment strategy. 

At this stage, it doesn't matter whether the trades are profitable, what instrument was used, or whether 

they occurred recently or in the distant past. The key is to verify that the trades are generated correctly 

and in line with the assumptions described in the previous step. 

The first trade was executed on a futures contract for the Nasdaq 100 index. At the end of April 2013, the 

price broke out above the long-term Donchian channel (100 days), which, in accordance with the Small 

Turtle v.2 strategy, generated a signal to open a long position (candle marked 1). The system thus opened 

the first long unit, setting the initial stop loss at a distance of 2.5 × ATR(20) below the entry level (red dots 

on the chart). In the following days, the market continued its upward movement; when the price moved up 

1 × ATR(20) from the first entry, the system added the second —and last—allowable unit of the position 

(candle marked 2). The protective stop for the entire position was then adjusted to remain approximately 

2.5 × ATR(20) from the last entry level. 

According to the Small Turtle v.2 strategy rules, a long position is held as long as the price remains above 

the lower boundary of the shorter Donchian channel (30 days) or the stop loss level is not reached. At the 

end of June 2013, a strong downward correction occurred; one of the large candlesticks (marked with a 

rectangle) broke down the lower boundary of the exit channel, which generated a signal to close the 

position. Both long units were closed on a sell stop order. The 2.5 × ATR(20) stop loss level remained intact 

throughout the transaction, and the position was closed precisely when the price crossed the exit channel. 

The system worked correctly. 



 
 

 

 

The second trade was executed on a soybean futures contract. In early September 2008, the price broke 

down the long-term Donchian channel (entry), which, in accordance with the Small Turtle v.2 strategy, 

generated a signal to open a short position (candle number 1). The system opened the first short unit, setting 

an initial stop loss at a distance of 2.5 × ATR(20) above the entry level (red dots above the price). In the 

following days, the market continued its downward movement; when the price moved down 1 × ATR(20) 

from the initial entry, the system added the second —and last—allowable short unit (candle number 2). 

The protective stop for the entire position was then adjusted to remain approximately 2.5 × ATR(20) from 

the last entry level. 

According to the Small Turtle v.2 strategy, a short position is held as long as the price remains below the 

upper boundary of the shorter Donchian channel (exit channel) or the stop loss level is not reached. At the 

end of December 2008, the market entered a stronger uptrend; one of the larger candles (marked with a 

rectangle) broke above the upper boundary of the exit channel, which generated a signal to close the 

position. Both short units were closed with a buy stop order. The 2.5 × ATR(20) stop loss level remained 

intact throughout the transaction, and the position was closed precisely when the price crossed the exit 

channel. The system worked correctly. 



 
 

 

 

Once we are sure that the transactions are generated correctly, we can proceed to the first test of the 

strategy on the full in-sample data set. These tests are conducted on baseline parameters that, in my 

opinion, should align with the strategy's stated goals. 

First, we reject strategies that linearly lose capital. If a strategy exhibits this pattern, it's a clear signal that 

any parameter optimization is pointless. 

Our basic expectation is that the strategy generates positive results, even if they are at a low level. 

Tested base parameters: 

 Entry Breakout (days): 100; 

 Exit Breakout (days): 30; 

 ATR (days): 20; 

 Stop loss: 2.5 × ATR(20); 

 Pyramiding (Unit Add): every 1.0 × ATR(20); 

 Max units in one instrument: 2; 

 Position sizing method: Fixed Fractional, 0.5% of capital per unit; 

 Position direction: long and short. 

The test result is shown below. 



 
 

 

 

Indicators/Measures Concluding a transaction at the opening price 

CAGR% 12.9% 

MAR Ratio 0.48 

RAR% 12.7% 

R-Cubed 0.24 

Robust Sharpe Ratio 0.55 

Max Drawdown 26.8% 

Wins 32.3% 

Losses 67.7% 

Average Win% 1.03% 

Average Loss% 0.33% 

Win/Loss Ratio 3.07 

Average Trade Duration (days) 56 

Percent Profit Factor 1.47 

SQN 1.05 

Number of transactions 2590 
 

In summary, the system is working properly and generating signals as expected. Furthermore, tests on the 

baseline parameters yielded satisfactory results. We can now move on to the most interesting stage of 

creating an investment strategy – optimization and stability.  



 
 

 

Step 4: Optimizing and assessing the stability of the investment strategy 

 

This stage of strategy development and testing is crucial because it determines how effective the strategy 

will be in real-world conditions. I cannot emphasize enough that for a strategy to work in real-world 

conditions, it must also perform under suboptimal parameters and conditions. In short, it must be stable to 

changing market conditions. 

I don't know who said these words, but they perfectly capture the problem of many optimizations: 

"I've never seen a strategy that didn't work in backtests." 

My goal is not to find optimal parameter values – my goal is to find a wide range of parameters for which 

the strategy will generate acceptable results. We don't know the future, we don't know future market 

conditions, but if we know that our strategy has historically generated acceptable results in various market 

conditions and across various parameter ranges, then we are one step ahead of other market participants. 

What parameters to choose for the next period is the topic of consideration in Step 5, "Walk-Forward 

Analysis", but before we get to that, we need to know whether our strategy is even stable. 

 

1. Stability across a wide range of optimized parameters 

This version of the Small Turtle v.2 strategy assumes optimization of the parameters proposed by the 

strategy's creator, Richard Dennis. We will optimize using the Grid Search method, which involves fully 

optimizing all specified parameters by creating a wide range of possible combinations. Our goal is to find 

parameter ranges that will keep the strategy stable (robust), allowing us to assess its suitability in real-world 

market conditions. 

The key criterion for assessing stability is that all test results must demonstrate a positive MAR, and the 

maximum drawdown must not exceed 250% of the drawdown for the result with the highest MAR. If any 

test produces a negative MAR, or if the drawdown exceeds 250% of the drawdown for the result with the 

highest MAR, the strategy is rejected entirely. 

In the first step, we test the stability of the parameters on in-sample data. To do this, we define ranges of 

parameter values so that the ratio of the highest to lowest value of the range is at least 150%. 

In the tested strategy, the ranges defined in this way are: 

 Entry Breakout (days): range 80-140 (step: 5); 

 Unit Add (ATR): range 0.5-1.0 (step: 0.5); 

 Stop (ATR): range 2.0-3.0 (step: 0.25); 

 Exit Breakout (days): range 25-40 (step: 1). 

Other parameters remain unchanged. 

The lowest MAR value of 0.24 was achieved for the following parameters: 

 Entry Breakout (days): 80; 



 
 

 

 Unit Add (ATR): 1.0; 

 Alloy (ATR): 2.75; 

 Exit Breakout (days): 26. 

 

Below is a graph of the equity curve for the strategy with the lowest MAR. 

 

The highest MAR value of 0.60 was achieved for the following parameters: 

 Entry Breakout (days): 90; 

 Unit Add (ATR): 1.0; 

 Stop (ATR): 2.00; 

 Exit Breakout (days): 29.  

The highest MAR value was accompanied by a drawdown of 28.0%. 



 
 

 

 

Below is a graph of the equity curve for the strategy with the highest MAR. 

 

For all combinations of tested parameter ranges, the highest drawdown was 38.5%. 

 

In summary, the strategy passed the stability test over a wide range of optimized parameters on in-sample 

data because: 



 
 

 

 All test results showed a positive MAR value – which indicates the stability of the strategy in various 

market conditions. 

 The maximum drawdown did not exceed 250% of the drawdown value for the result with the 

highest MAR (38.5% vs. 28.0%) – which means an acceptable risk of deep capital drawdowns. 

Heatmaps for the tested ranges are shown below. 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 

 

After passing the stability tests on in-sample data, it is time perform the same procedure on out-of-sample 

data. For this purpose, we use the same range of parameters as on in-sample data: 

 Entry Breakout (days): range 80-140 (step: 5); 

 Unit Add (ATR): range 0.5-1.0 (step: 0.5); 

 Stop (ATR): range 2.0-3.0 (step: 0.25); 

 Exit Breakout (days): range 25-40 (step: 1). 

Other parameters remain unchanged. 



 
 

 

The lowest MAR value of 0.03 was achieved for the following parameters: 

 Entry Breakout (days): 125; 

 Unit Add (ATR): 0.5; 

 Stop (ATR): 2.00; 

 Exit Breakout (days): 25. 

 

Below is a graph of the equity curve for the strategy with the lowest MAR. 

 

The highest MAR value of 0.37 was achieved for the following parameters: 

 Entry Breakout (days): 90; 

 Unit Add (ATR): 0.5; 

 Alloy (ATR): 2.75; 

 Exit Breakout (days): 38. 



 
 

 

The highest MAR value was accompanied by a drawdown of 24.8%. 

 

Below is a graph of the equity curve for the strategy with the highest MAR. 

 

For all combinations of tested parameter ranges, the highest drawdown was 36.3%. 

 

In summary, the strategy passed the stability test over a wide range of optimized parameters on out-of-

sample data because: 



 
 

 

 All test results showed a positive MAR value – which indicates the stability of the strategy in various 

market conditions. 

 The maximum drawdown on out-of-sample data did not exceed 150% of the maximum drawdown 

value on in-sample data (36.3% vs. 38.5%) – which means an acceptable risk of capital drawdown. 

 The decrease in the maximum MAR value on out-of-sample data was less than 50% compared to 

the in-sample test results (0.52 vs. 0.60) – indicating that the strategy can achieve good results in a 

variety of market conditions. 

Heatmaps for the tested ranges are shown below. 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 

 

Once the stability test has passed across a wide range of optimized parameters, we can proceed to stability 

testing using Monte Carlo simulation. The conditions for passing this test are similar to those required in the 

step above. 

2. Monte Carlo simulation 

Monte Carlo simulation involves running multiple simulations to examine how a strategy might perform 

under various market scenarios. A key goal of this method is to assess the potential drawdown of an 

optimized strategy. Monte Carlo simulation better reflects possible equity curve fluctuations and the depth 

of potential drawdown, allowing for a more realistic risk assessment. It also provides an ideal opportunity to 



 
 

 

compare the drawdown obtained in tests on optimized parameter ranges with the results of the Monte Carlo 

simulation, using a 99% confidence interval. 

A strategy considered to be stable (robust) should achieve a drawdown in a Monte Carlo simulation that 

does not exceed 250% of the drawdown size from total tests in-sample and out-of-sample (for parameters 

optimized on IS data). Furthermore, the MAR indicator should remain positive within the chosen confidence 

interval. 

For data covering the period from January 1, 1998 to December 31, 2024, a Monte Carlo simulation was 

performed using optimal strategy parameters. The Monte Carlo simulation was performed 100,000 times, 

testing the variant with replacement (more conservative), and the confidence interval was set to 99%. 

The sample-replacement simulation are presented below. 

 

 



 
 

 

 

 CAGR% – In 99% of simulations achieved a rate of return equal to or higher than 2%. 

 Drawdown – 99% of simulations achieved a drawdown of 78% or less. For parameters optimized on 

in-sample data, the drawdown was 32.9%. 

The strategy's stability criteria were met, as the drawdown in the Monte Carlo simulation did not exceed 

250% of the drawdown value from tests with optimized parameters. Furthermore, the MAR indicator 

remained positive in 99% of tests, which was also a condition for the strategy's stability. 

Now that we know that the strategy is stable across wide ranges of data and a changing environment, it is 

time to test its stability over different time periods.  

3. Stability over a moving time window 

Rolling window stability testing involves evaluating one-year and three-year returns in time windows that 

move one year apart (for both in-sample and out-of-sample data). This process involves applying strategy 

parameters optimized for the in-sample data, setting a one-year or three-year trading window, and then 

advancing it by one year. 

We then analyze what proportion of these one- and three-year periods showed positive returns. A strategy 

considered robust should achieve profitable results in at least 70% of the one- and three-year periods. 

For data covering the period from 01/01/1998 to 31/12/2024, testing of optimized parameters was carried 

out on a moving data window. 

Two variants of test windows were tested: 

 Annual testing window (365 days), tested every 365 days – this means that we measure the annual 

rate of return every year. 

 Three-year testing window (1095 days), tested every 365 days – this means we measure the three-

year rate of return every year. 

Test results for a one-year (365/365) test window are shown below. 



 
 

 

 

Test results for a three-year testing window (1095/365) are shown below. 

 

In both cases, success is the completion of at least 70% of the periods (both 365-day and 1095-day) with 

positive returns. 

 For the one-year test window (365/365): 18 out of 27 periods ended with a positive rate of return 

(67%). 

 For the three-year test window (1095/365): 25 out of 25 periods ended with a positive rate of return 

(100%). 

Therefore, the test of the strategy's stability on a moving data window was not passed and we are 

terminating further testing of the strategy. 

4. Long/short stability 

The step was omitted due to failure of previous stability tests.  

5. Stability in the portfolio of financial instruments 

The step was omitted due to failure of previous stability tests.  



 
 

 

6. Money Management (Position Sizing)  

The step was omitted due to failure of previous stability tests.  

7. Strategy Risk Management  

The step was omitted due to failure of previous stability tests.  

 

  



 
 

 

Step 5: Walk-Forward Analysis  

 

Walk-Forward Analysis (WFA) is a key tool for assessing a strategy's ability to perform in real-world market 

conditions. It provides reliable measures of reward and risk after the optimization process and allows you 

to answer several key questions: 

1. What rate of return can you expect from the strategy? 

 The optimization result often overstates the expected rate of return, which can lead to 

unrealistic forecasts. 

 WFA provides more reliable and realistic measures of return by minimizing the impact of 

overfitting to historical data. 

2. What set of parameters should be used in the next period? 

 Thanks to WFA, it is possible to dynamically adjust the strategy parameters to the latest 

market changes, increasing its adaptability. 

WFA tests the strategy over multiple time periods, minimizing the risk of overfitting (overfitting the strategy 

to historical data). The WFA process consists of two repeated steps: 

1. Optimization (In-Sample): 

 The strategy is optimized over a specific training period (in-sample). 

 This step adjusts the parameters to obtain the best results. 

2. Testing (Out-of-Sample): 

 The strategy, using the parameters optimized in step 1, is tested on a test period (out-of-

sample). 

 This stage verifies the effectiveness of the strategy in new market conditions that were not 

used during optimization. 

Walk-Forward Efficiency (WFE) is a key metric that assesses a strategy's potential to perform under real-

world market conditions. WFE compares: 

 The rate of return achieved in the in-sample window (where parameters were optimized) 

 Rate of return in the out-of-sample window (where the strategy was running on unknown data) 

Similarly, for the drawdown value, WFE checks whether the strategy does not lose significant stability 

outside the optimization period. 

A strategy considered stable (robust) should meet the following conditions: 

 WFE ≥ 50% for the rate of return – means that the strategy retains at least half of its effectiveness 

beyond the optimization period. 

 WFE ≤ 150% for drawdown – means that the drawdown outside the optimization period is not 

significantly higher than during the optimization period. 

The step was omitted due to failure of previous stability tests.   



 
 

 

Step 6: Using the strategy in real time 

 

After extensive testing, implementing a real-time investment strategy becomes relatively simple. Buy/sell 

signals and stop-loss orders are automatically generated by the computer based on pre-established rules 

and formulas. 

The most important element of strategy execution is consistent execution of all signals, without exception. 

As Larry Williams noted: "Trading strategies work. Traders do not." 

Before making a final decision to implement a strategy, it's important to verify whether it actually adds 

value to the overall portfolio performance. It doesn't make sense to implement a strategy that generates 

similar signals or has a similar equity curve. 

Key criteria for evaluating strategies before implementation: 

1. Daily return correlation 

 The lower the correlation with other strategies, the better. 

 Optimal values: Correlation close to zero or negative. 

2. Reducing maximum drawdown 

 If adding a strategy to a portfolio results in a lower maximum drawdown, this is a strong 

positive signal. 

3. Objective Function Improvement (MAR) 

 If adding a strategy causes the MAR to increase, this indicates that it has added value to the 

portfolio. 

4. Better results in Monte Carlo simulation 

 Monte Carlo simulation determines the potential maximum drawdown. 

 If Monte Carlo results improve after adding a strategy, this is a strong positive signal. 

The above elements are often interrelated – usually all or none of them are met. 

Once you decide to add a strategy to your portfolio, the question arises: Should you implement the strategy 

immediately or is it better to wait? 

Some studies suggest an incubation period of 3-6 months, during which: 

 The strategy is monitored but does not execute real transactions. 

 Generated signals, positions and results are observed to detect potential anomalies. 

In our case, the incubation period lasts from the moment the strategy is launched in a live environment 

until a drawdown occurs at approximately half the maximum drawdown observed in historical data. Only 

after this threshold is reached does the strategy begin to be used with real funds. 

 

Thanks to this: 

 We avoid investing real money in an untested environment. 



 
 

 

 We wait for a drawdown to occur before launching the strategy, which reduces the risk of starting 

at an unfavorable moment. 

The final decision on its full implementation should be based on thorough testing and analysis of the value 

added to the portfolio, so that the strategy actually supports long-term investment goals and does not 

increase unnecessary risk. 

 

 

 

 

 


