
 
 

 

 

Legal Disclaimer 

 

These materials are provided for educational and informational purposes only. They 

do not constitute investment advice, an investment recommendation, or any other 

brokerage service within the meaning of applicable laws and regulations. The 

content is not tailored to your individual situation, knowledge, objectives, or risk 

profile. 

The results presented may include historical simulations (backtests) and may not 

reflect all execution costs and constraints (including commissions, spreads, slippage, 

taxes, and liquidity limitations). Historical or simulated performance is not a 

guarantee of achieving similar results in the future. 

Investing, especially in derivative instruments (e.g., futures, CFDs), involves high risk, 

including the risk of losing your entire invested capital and, in some cases, an 

obligation to provide additional margin. 

These materials do not constitute an offer or solicitation to enter into any 

transactions. Do not copy the transactions or strategies presented. All investment 

decisions are made independently and at your own risk. 

The results shown in the reports are indicative only and depend on the adopted 

methodology, data selection, parameters, assumptions, and the way risk and return 

measures are calculated. Actual results may differ materially from historical or 

simulated results. 

The author may hold positions in the instruments discussed or may apply a similar 

approach in practice. The information contained in the reports may change without 

prior notice. 

  



 
 

 

 

Methodology 

 

TradingEdge.Pro’s methodology describes a multi-step process for building and 

validating trading strategies, structured into two parts: strategy development and 

testing, and practical use. In the testing phase, a strategy is defined as a set of 

objective rules, validated through initial tests, optimised, and assessed for stability 

(robustness), and then evaluated using Walk-Forward Analysis. The detailed testing 

assumptions (including the instrument universe, in-sample/out-of-sample periods, 

data sources, transaction costs, and execution rules) are described in the “Testing 

Specification” document. The full methodology and metric definitions are available 

on the TradingEdge.Pro “Methodology” page. 

  

https://www.tradingedge.pro/en
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https://www.tradingedge.pro/en/_files/ugd/972ae4_b59af15f344145b086eac5e1f30f2fd4.pdf
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Double 7s v.1 

 
Investment Strategy Testing Summary 

 

The Double 7s strategy is a swing trading technique that capitalizes on short-term downward corrections 

(multi-day lows) in an instrument that is in an uptrend (quotes above its long-term moving average). The 

key idea of the strategy is to open long positions during a correction and then close them out after the price 

rises. 

The optimal optimization window for WFA tests is 730/183 days, and the results are for the period 

01/01/1995 – 31/12/2024 haughty: 

 Item size: corresponding to a risk of 1.0% of the total capital, with a hypothetical stop loss order 

located 2 x ATR (40 days) away from the position opening point; 

 CAGR: 8.2% 

 MAR: 0.32; 

 Maximum drawdown: 25.7%. 

It is worth noting that with a position size of 1.0% of equity, the drawdown in 99% of Monte Carlo 

simulations was 50% or less, which compares favorably to the in-sample and out-of-sample data, where 

the drawdown was 24.2%. Ultimately, position sizing should be adjusted to an acceptable drawdown level 

consistent with the individual risk profile. 

The strategy passed both stability tests and Walk-Forward Analysis (WFA) tests. However, it has some 

significant limitations that should be considered: 

 Relatively low MAR compared to a trend-following strategy. However, the goal of this strategy is 

different than that of a trend-following strategy. 

 Large drawdown during a period of strong stock market declines (COVID), which means 

vulnerability to sudden market changes. 

 Significant decrease in CAGR% in Monte Carlo simulation, from 7.5% to 2.5% calculated for 99% 

confidence interval. 

Despite these limitations, the Double 7s v.1 strategy can be an effective tool for investors who prefer swing 

trading strategies, as it remains stable across a variety of market conditions and a wide range of parameters. 

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." 



 
 

 

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. 
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Step 1: Formulate an investment strategy 

 

The Double 7s strategy was introduced by Larry Connors and Cesar Alvarez as an ultra-simple, systematic 

mean-reversion concept in the major stock indices market. Its idea is to buy short-term, seven-day lows in 

a strong uptrend and exit the position when the market reaches a seven-day high. 

The aim of the strategy is to join the retracement after a short-term, sharp price drop within a dominant 

uptrend. 

The strategy uses: 

• SMA Direction Filter – trades only when the closing price is above the long-term moving average; 

• Price extreme – a buy signal appears after closing at the lowest level of the last few sessions; 

• Predetermined exit – the position is closed at the highest level of the last few sessions; 

• No additional indicators – the entire logic is contained in three rules (trend, entry, exit). 

Characteristics of the strategy and its strengths and weaknesses: 

• Minimalistic, easy to program – three simple rules ensure transparency and low computational 

costs; 

• Strong statistical advantage – historically high percentage of accurate signals with low exposure 

time; 

• Natural mean-reversion environment – large indices often rebound after a sharp decline within a 

trend; 

• Risk in strong bear markets – when the price falls below the SMA, the filter completely turns off the 

system, so the strategy does not make money on bear market rebounds; 

• No stop losses – open risk during sudden crashes requires additional capital management solutions; 

• Fewer transactions in sideways trends – in the absence of clear multi-day extremes, the system 

remains out of position for a long time. 

The Double 7s strategy, despite its extreme simplicity, provides a solid foundation for building algorithmic 

portfolios. However, it requires discipline and the potential addition of independent risk limiters (e.g., ATR 

stops or maximum allocation). 

 

  



 
 

 

Step 2: Determine investment principles 

 

Below is the pseudocode for the Double 7s v.1 strategy on daily data: 

1. Calculating Indicators: 

a. XXX-SMA – XXX-day moving average of the closing price. 

b. Y-DayLowestClose – the lowest closing price from the last Y sessions (including the current 

one). 

c. Y-DayHighestClose – the highest closing price from the last Y sessions (including the current 

one). 

2. Generating Entry Signals – Long Position: 

a. It is opened only when the market is in an uptrend (Price > XXX-SMA) and the closing price 

of the instrument is the lowest in Y days (Y-DayLowestClose), which indicates an oversold 

condition. 

b. The position is opened for the opening of the next day on which the conditions are met. 

3. Generating Output Signals: 

a. The position is closed when the instrument's closing price is the highest in Y days (Y-

DayHighestClose). 

b. The closing occurs at the opening price of the next day, after the signal is generated. 

4. Loss Management: 

a. Loss orders, which means that potential losses are not limited by automatic position closure. 

b. This is an important consideration for risk management and requires discipline from the 

trader and the possible introduction of their own capital protection mechanisms. 

5. Daily Monitoring: 

a. Every day the XXX-SMA, Y-DayLowestClose and Y-DayHighestClose values are calculated. 

b. The system checks whether entry or exit conditions are met and takes appropriate action the 

following day upon opening. 

6. Additional Notes: 

a. No Short Positions: The strategy focuses solely on long positions in an uptrend. 

b. Financial Instruments: For the purposes of this test, long positions on stock indices, bonds, 

gold and the dollar index were used. 

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 1.0% of the total capital, with a hypothetical 

stop loss order located 2 x ATR (40 days) away 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 transaction was executed on an S&P 500 index futures contract (e-mini). The lowest/highest 

closing price over the last 7 days is shown on the chart as a channel. In mid-November 2024, the price was 

above the 100-day moving average, and the contract closed at a 7-day low (the first candle in the left-hand 

rectangle), which triggered a signal to open a long position. The position was opened the following day at 

the opening price (the second candle in the left-hand rectangle). 

The quotes immediately entered an upward trend, and after a few days, the contract's closing price reached 

a seven-day high (the first candle in the right-hand rectangle), which generated a signal to close the long 

position. The position was closed the following day at the opening price (the second candle in the right-hand 

rectangle). The system worked correctly. 

 



 
 

 

Once we've verified that trades are being generated correctly, we can proceed to our first test of the strategy 

on the full in-sample dataset. 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: 

 Length of the moving average (SMA): 100 days; 

 Highest/lowest close (Donchian channel): 7 days; 

 Stop loss: none; 

 Position opening method: at the opening price of the next day; 

 Position size: corresponding to a risk of 1.0% of total capital, with a hypothetical stop loss order 

located 2 x ATR (40 days) away from the position opening point; 

 Position direction: long positions (buy) only. 

The test result is shown below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

Indicators/Measures Concluding a transaction at the opening price 
CAGR% 5.7% 

MAR Ratio 0.10 

RAR% 5.6% 

R-Cubed 0.10 

Robust Sharpe Ratio 0.41 

Max Drawdown 55.6% 
Wins 69.4% 

Losses 30.6% 

Average Win% 0.61% 

Average Loss% 1.05% 

Win/Loss Ratio 0.58 

Average Trade Duration (days) 14 

Percent Profit Factor 1.31 
SQN - 

Number of transactions 1227 
 

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.  



 
 

 

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 stable at all. 

 

1. Stability across a wide range of optimized parameters 

Double 7s Strategy v.1 in this version it assumes optimization of parameters using The Grid method Search. 

It involves fully optimizing all specified parameters by creating a wide range of possible combinations. Our 

goal is to find parameter ranges that will ensure the strategy remains stable (robust), allowing us to assess 

its suitability in real 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 the in-sample data. To do this, we determine the 

ranges of parameter values so that the ratio of the highest and lowest values of the range was at least 

150%. 

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

 Moving average lengths (SMA): range 80-140 days (step: 5); 

 Highest/lowest close (Donchian channel): range 13-20 days (step: 1); 

The lowest MAR value of 0.19 was achieved for the following parameters: 

 Length of the moving average (SMA): 125 days; 

 Highest/lowest close (Donchian channel): 15 days. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

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

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

The highest MAR value of 0.46 was achieved for the following parameters: 

 Length of the moving average (SMA): 85 days; 

 Highest/lowest close (Donchian channel): 18 days. 

The highest MAR value was accompanied by a drawdown of 19.8%. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 



 
 

 

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

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

For all combinations of tested parameter ranges, the highest drawdown was 48.3%. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

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

data because: 

 MAR value – indicating 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 (48.3% vs. 19.8%) – which means an acceptable risk of deep capital drawdowns. 

Heatmaps for the tested ranges are shown below. 



 
 

 

 

 



 
 

 

 

 

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

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

 Moving average lengths (SMA): range 80-140 days (step: 5); 

 Highest/lowest close (Donchian channel): range 13-20 days (step: 1); 

The lowest MAR value of 0.07 was achieved for the following parameters: 

 Length of the moving average (SMA): 130 days; 

 Highest/lowest close (Donchian channel): 20 days. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

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

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

The highest MAR value of 0.54 was achieved for the following parameters: 

 Length of the moving average (SMA): 85 days; 

 Highest/lowest close (Donchian channel): 13 days. 

The highest MAR value was accompanied by a drawdown of 15.5%. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

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

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

For all combinations of tested parameter ranges, the highest drawdown was 37.9%. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

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

sample data because: 

 MAR value – which indicates the stability of the strategy in various market conditions. 

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

value on in-sample data (37.9% vs. 48.3%) – which means an acceptable risk of capital drawdown. 

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

to the in-sample test results (0.54 vs. 0.46) – 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 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 01/01/1998 to 31/12/2024 was carried out Monte Carlo simulation on 

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. 



 
 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

 

 

 CAGR% – In 99% of simulations achieved a rate of return equal to or higher than 2.5%. 

 Drawdown – in 99% of simulations, drawdown equal to or lower than 50% was achieved. For 

parameters optimized on in-sample data, drawdown was 24.2%. 

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 

shifted 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 shifting 

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 was carried out testing optimized parameters 

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. 

A one-year (365/365) test window are shown below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

A three-year testing window (1095/365) are shown below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

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): 21 out of 27 periods ended with a positive rate of return 

(78%). 

 For the three-year test window (1095/365): 21 out of 25 periods ended with a positive rate of return 

(84%). 

Thus, the test of the strategy's stability on a moving data window was passed. 

4. Long/short stability 

For many instruments, markets have a natural tendency to move in an upward direction (so-called Long 

Bias), which makes investing in upside scenarios often easier than betting on downside. Optimizing a 

strategy for an upside scenario, typically resulting from the data used for optimization, can lead to problems 

when markets enter a long-term downward trend. Under such conditions, the strategy can generate 

significant losses. 

To check if the strategy shows a tendency to go Long Bias or (less often) Short Bias requires examining the 

distribution of historical buy and sell trades. Ideally, this distribution should be approximately 50%/50%. 

However, if one side is significantly biased (e.g., 70%/30%), the strategy may be unstable in a real market 

environment. 

A strategy considered stable (robust) should show a maximum of 60% tendency (bias) in one direction. 

In the case of the Double 7s v.1 strategy testing long/short stability does not make sense because the 

strategy involves opening only long positions. 

5. Stability in the portfolio of financial instruments 

In this step, we want to examine how the strategy's performance is distributed across the various 

instruments in the portfolio. Our goal is to avoid a situation where the strategy's positive performance 

comes only from a small group of exceptionally well-performing instruments. 



 
 

 

To check this, for the in-sample and out-of-sample data combined, we analyze what percentage of 

instruments achieved a profit factor value above 1 (which means a positive contribution to the strategy's 

result). 

We expect that: 

 For the portfolio with the highest MAR (obtained on IS data), the percentage of instruments with 

profit factor > 1 will be at least 80%. 

 For the portfolio with the lowest MAR (obtained on IS data), the percentage of instruments with 

profit factor > 1 will be at least 70%. 

If the above conditions are met, we can consider that the strategy is stable on a wide basket of financial 

instruments. 

The profit factor for the instruments included in the portfolio using the highest MAR is presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

The profit factor for the instruments included in the portfolio using the lowest MAR is presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

For our tested strategy: 

 The portfolio with the highest MAR (obtained on IS data) has a percentage of instruments with profit 

factor > 1 at the level of 100%. 



 
 

 

 The portfolio with the lowest MAR (obtained on IS data) has a percentage of instruments with profit 

factor > 1 at the level of 100%. 

Thus, the test of the stability of the strategy on the portfolio of financial instruments was passed. 

6. Money Management (Position Sizing)  

After completing the stability tests, we now know what range of results we can expect from our strategy, 

and even more importantly – what amount of capital loss (drawdown). 

Previous tests show that: 

 Drawdown in-sample for optimized parameters was 19.8%. 

 In-sample and out-of-sample drawdown for the optimized parameters was 24.2%. 

 The highest drawdown in the sample for the tested range of parameters was 48.3%. 

 sample drawdown for the tested parameter range was 37.9%. 

 Drawdown in 99% of Monte Carlo simulations was equal to or lower than 50.0%. 

Our investment strategy was tested assuming that the risk of a single position is 1.0% of the total capital, 

with a hypothetical stop loss order placed 2 x ATR (40 days) away from the position opening point. 

With the above information in mind, you should consider whether the risk of a single position is acceptable, 

taking into account the possible drawdown. 

At this stage, this position size is personally acceptable to me, but I will make the final decision after 

conducting Walk-Forward Analysis tests. 

To summarize, at this point the strategy has been optimized to the following parameters: 

 Length of the moving average (SMA): 85 days; 

 Highest/lowest close (Donchian channel): 18 days; 

 Stop loss: none; 

 Position opening method: at the opening price of the next day; 

 Position size: corresponding to a risk of 1.0% of total capital, with a hypothetical stop loss order 

located 2 x ATR (40 days) away from the position opening point; 

 Position direction: long positions (buy) only. 

7. Strategy Risk Management  

In addition to specifying a maximum position size, we can implement additional mechanisms to improve risk 

management within your investment strategy. Key elements include: 

 Maximum number of open positions in highly correlated instruments, 

 Maximum number of open positions in moderately correlated instruments, 

 Maximum number of open positions in one direction, 

 Maximum risk value of all positions, 

 Drawdown – position reduction mechanism. 

Optimal values for these parameters can be determined by maximizing the MAR objective function. 

However, based on experience and awareness of the risks posed by excessive portfolio concentration in 



 
 

 

one direction (long/short) or excessive exposure to correlated instruments, I adopt certain arbitrary 

concentration limits. 

These aren't the "best" optimal values for all market conditions – just like position size, sometimes it's worth 

reducing it and sometimes increasing it. However, the key goal is to avoid drawdowns that could force you 

to terminate your strategy for financial or emotional reasons. 

Too much concentration in correlated instruments or in one market direction can weaken diversification, 

which is one of the key sources of the strategy's advantage. 

Therefore, I assume the following concentration limits without optimization: 

 Maximum number of open positions in highly correlated instruments: 3 positions, 

 Maximum number of open positions in moderately correlated instruments: 6 positions, 

 Maximum number of open positions in one direction: 12 positions. 

After this step, we've optimized all the elements of our investment strategy. We can finally analyze the 

results the strategy generates in more detail. 

We haven't done this before because our goal was not to optimize the parameters themselves and look for 

the "best" set, but to build a stable strategy. 

Importantly, we will not ultimately use the parameters optimized in the backtests, as they serve only as a 

reference point. The parameters used in real transactions will be determined during the Walk-Forward 

Analysis. 

Before we move on to this step, let us summarize the results on the in-sample data and on the combined 

in-sample and out-of-sample data. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Indicators/Measures In-sample In-sample & Out-of-sample 
CAGR% 9.0% 7.5% 

MAR Ratio 0.46 0.31 

RAR% 9.5% 8.9% 

R-Cubed 0.42 0.24 

Robust Sharpe Ratio 0.84 0.82 

Max Drawdown 19.8% 24.2% 

Wins 74.4% 72.5% 
Losses 25.6% 27.5% 

Average Win% 0.95% 0.97% 

Average Loss% 1.30% 1.33% 

Win/Loss Ratio 0.67 0.73 

Average Trade Duration (days) 31 32 

Percent Profit Factor 2.12 1.93 

SQN - - 
Number of transactions 438 610 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

To summarize, at this point the strategy has been optimized to the following parameters: 

 Length of the moving average (SMA): 85 days; 

 Highest/lowest close (Donchian channel): 18 days; 

 Stop loss: none; 

 Position opening method: at the opening price of the next day; 

 Position size: corresponding to a risk of 1.0% of total capital, with a hypothetical stop loss order 

located 2 x ATR (40 days) away from the position opening point; 

 Maximum number of open positions in different categories: 

 Highly correlated instruments: 3 items; 

 Moderately correlated instruments: 6 items; 

 Maximum number of positions in one direction: 12 positions: 

 Position direction: long positions (buy) only.  

  



 
 

 

Step 5: Walk-Forward Analysis  

 

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

market conditions. It provides reliable measures of profit 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 Performance 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 operating 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 to be 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 WFA results and the evaluation of the strategy effectiveness according to the Walk-Forward measure 

are presented below. Efficiency. 

Parameters Walk-Forward Optimization (WFO): 



 
 

 

 Objective function: MAR; 

 Position size: corresponding to a risk of 1.0% of total capital, with a hypothetical stop loss order 

located 2 x ATR (40 days) away from the position opening point; 

 Range of optimized parameters: 

 Moving average lengths (SMA): range 80-140 days (step: 5); 

 Highest/lowest close (Donchian channel): range 13-20 days (step: 1); 

 Position opening method: at the opening price of the next day; 

 Stop loss: none; 

 Maximum number of open positions in different categories: 

 Highly correlated instruments: 3 items; 

 Moderately correlated instruments: 6 items; 

 Maximum number of positions in one direction: 12 positions; 

 Position direction: long positions only (buy); 

 Data period: 01/01/1995 – 31/12/2024. 

Below are the test results for various windows. 

1. Walk Forward Optimization: 549 days; Walk Forward Out-of-sample: 183 days 

The results of the Walk-Forward Analysis (WFA) for the 549/183 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 549 CAGR% Max DD MAR 

WFA: 183 Projections Real Projections Real Projections Real 

19960703 19970101 9.0% 15.7% 3.7% 1.8% 2.41 8.61 



 
 

 

19970102 19970703 12.5% 4.1% 5.1% 10.0% 2.42 0.41 

19970704 19980102 8.3% -5.0% 6.9% 13.2% 1.21 - 0.38 

19980105 19980703 8.5% 7.4% 7.7% 10.1% 1.10 0.73 

19980706 19990101 10.1% -0.8% 10.4% 9.7% 0.97 - 0.09 

19990104 19990705 9.3% 7.0% 9.7% 6.6% 0.96 1.07 

19990706 20000104 11.0% 9.3% 8.2% 9.2% 1.35 1.01 

20000105 20000705 9.1% 9.7% 8.2% 7.3% 1.11 1.33 

20000706 20010104 11.7% -1.5% 7.0% 4.3% 1.66 - 0.35 

20010105 20010706 7.8% 1.3% 7.0% 8.9% 1.11 0.15 

20010709 20020104 11.2% -2.6% 10.7% 6.5% 1.05 - 0.41 

20020107 20020705 4.1% -5.4% 7.7% 10.5% 0.54 - 0.51 

20020708 20030106 2.7% 4.4% 5.9% 6.9% 0.46 0.64 

20030107 20030708 7.6% -3.3% 5.9% 5.7% 1.29 - 0.57 

20030709 20040107 4.4% 16.4% 5.9% 8.5% 0.74 1.92 

20040108 20040708 10.5% -7.8% 6.5% 13.9% 1.60 - 0.56 

20040709 20050107 5.5% 10.4% 8.8% 2.8% 0.63 3.71 

20050110 20050708 14.4% 21.9% 8.5% 3.8% 1.69 5.76 

20050711 20060106 15.2% 28.1% 8.5% 4.0% 1.78 7.02 

20060109 20060710 25.7% 15.3% 4.3% 15.0% 5.91 1.02 

20060711 20070109 18.8% 16.5% 9.5% 2.1% 1.98 8.00 

20070110 20070711 18.7% 6.8% 9.5% 6.5% 1.97 1.05 

20070712 20080110 13.6% 23.0% 9.8% 6.7% 1.39 3.43 

20080111 20080711 15.4% -17.4% 4.5% 12.9% 3.40 - 1.35 

20080714 20090109 9.5% 15.9% 13.6% 3.1% 0.70 5.13 

20090112 20090710 5.4% -5.8% 10.6% 9.0% 0.51 - 0.65 

20090713 20100111 -0.6% 67.9% 9.0% 3.8% - 0.07 17.85 

20100112 20100713 19.2% 0.3% 4.7% 13.5% 4.11 0.02 

20100714 20110112 18.7% 11.2% 13.5% 8.0% 1.38 1.40 

20110113 20110714 22.8% 16.0% 13.7% 16.4% 1.67 0.98 

20110715 20120113 13.0% 10.9% 15.4% 4.7% 0.85 2.30 

20120116 20120713 17.3% 3.0% 7.3% 13.3% 2.36 0.22 

20120716 20130111 12.3% 7.9% 13.2% 7.3% 0.93 1.09 

20130114 20130715 8.2% -2.7% 10.7% 21.5% 0.77 - 0.13 

20130716 20140114 4.2% 23.3% 19.0% 1.3% 0.22 18.60 

20140115 20140716 14.5% 27.5% 19.0% 7.9% 0.76 3.48 

20140717 20150115 22.3% 22.4% 19.0% 9.4% 1.17 2.38 

20150116 20150717 27.6% 8.0% 9.4% 10.5% 2.92 0.76 

20150720 20160115 23.2% -9.5% 9.5% 12.5% 2.45 - 0.76 

20160118 20160715 15.6% 23.5% 12.3% 4.1% 1.27 5.76 

20160718 20170116 12.1% 24.9% 10.5% 6.1% 1.14 4.07 

20170117 20170718 20.8% 44.4% 5.0% 8.1% 4.12 5.47 

20170719 20180117 33.7% 28.0% 8.1% 4.4% 4.16 6.32 



 
 

 

20180118 20180719 33.5% 11.7% 8.1% 16.7% 4.13 0.70 

20180720 20190118 22.4% -16.3% 7.8% 20.0% 2.86 - 0.81 

20190121 20190719 13.0% 25.1% 15.5% 10.7% 0.84 2.34 

20190722 20200117 13.9% 19.9% 14.9% 5.8% 0.94 3.45 

20200120 20200720 15.4% -29.1% 15.5% 43.4% 0.99 - 0.67 

20200721 20210119 11.7% 12.5% 11.6% 4.8% 1.00 2.60 

20210120 20210721 11.5% 20.5% 14.1% 3.0% 0.82 6.81 

20210722 20220120 13.5% -3.3% 10.5% 13.6% 1.29 - 0.25 

20220121 20220722 18.9% 8.6% 11.3% 5.9% 1.67 1.45 

20220725 20230120 11.1% -1.1% 11.3% 3.8% 0.99 - 0.28 

20230123 20230721 4.2% 11.1% 13.0% 5.4% 0.32 2.06 

20230724 20240122 6.4% 3.8% 7.3% 5.3% 0.87 0.71 

20240123 20240723 6.3% 16.6% 5.4% 5.5% 1.17 3.02 

20240724 20250110 11.5% 5.1% 5.5% 8.2% 2.10 0.62 

Mean 13.3% 9.7% 9.7% 8.8% 0.70 0.22 

  WFE: 73.3% WFE: 90.6% WFE: 32.2% 

 

2. Walk Forward Optimization: 730 days; Walk Forward Out-of-sample: 183 days 

Forward Analysis (WFA) results for the 730/183 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 730 CAGR% Max DD MAR 

WFA: 183 Projections Real Projections Real Projections Real 

19961231 19970701 10.6% 3.4% 5.1% 10.0% 2.05 0.34 



 
 

 

19970702 19971231 9.8% -5.1% 6.9% 13.2% 1.42 - 0.38 

19980101 19980702 4.6% 7.2% 8.3% 10.1% 0.56 0.72 

19980703 19990101 9.2% -0.9% 10.4% 9.7% 0.88 - 0.09 

19990104 19990702 7.5% 2.3% 10.4% 7.1% 0.72 0.32 

19990705 19991231 8.7% 0.4% 9.7% 9.4% 0.89 0.04 

20000103 20000703 10.6% 9.8% 11.4% 7.9% 0.93 1.25 

20000704 20010102 9.4% -2.8% 8.2% 7.9% 1.15 - 0.36 

20010103 20010704 8.9% -0.6% 7.0% 8.9% 1.27 - 0.07 

20010705 20020103 8.1% 0.3% 10.7% 6.5% 0.76 0.05 

20020104 20020705 7.7% -23.6% 10.7% 19.4% 0.72 - 1.22 

20020708 20030103 2.7% 5.6% 7.7% 9.6% 0.35 0.58 

20030106 20030704 5.4% -5.6% 5.9% 5.6% 0.92 - 0.99 

20030707 20040105 4.1% 20.5% 5.9% 8.5% 0.69 2.41 

20040106 20040706 7.3% -10.1% 8.4% 16.7% 0.87 - 0.60 

20040707 20050105 6.0% 8.2% 8.3% 2.2% 0.72 3.77 

20050106 20050707 10.0% 16.0% 8.5% 3.8% 1.17 4.25 

20050708 20060106 15.6% 31.4% 8.5% 4.0% 1.83 7.85 

20060109 20060707 18.2% 15.6% 8.5% 15.0% 2.13 1.04 

20060710 20070105 17.1% 15.1% 9.5% 2.1% 1.80 7.34 

20070108 20070709 17.9% 7.2% 9.5% 6.5% 1.89 1.11 

20070710 20080108 16.3% 22.0% 9.8% 6.7% 1.67 3.29 

20080109 20080709 15.9% -20.5% 9.8% 15.2% 1.63 - 1.35 

20080710 20090108 9.9% 11.9% 13.6% 4.5% 0.73 2.64 

20090109 20090710 9.3% -8.3% 13.6% 7.3% 0.68 - 1.13 

20090713 20100108 2.5% 35.8% 10.6% 1.9% 0.24 18.97 

20100111 20100709 12.8% 0.5% 6.3% 13.5% 2.02 0.04 

20100712 20110110 16.1% 9.3% 13.5% 8.0% 1.19 1.16 

20110111 20110712 18.9% 19.2% 13.7% 16.3% 1.38 1.18 

20110713 20120111 20.2% 11.9% 13.5% 4.2% 1.49 2.84 

20120112 20120712 13.9% 5.7% 16.3% 10.9% 0.85 0.53 

20120713 20130111 16.8% 3.5% 16.3% 6.9% 1.03 0.50 

20130114 20130712 11.2% 0.9% 13.2% 21.6% 0.84 0.04 

20130715 20140110 6.4% 32.3% 19.0% 2.1% 0.34 15.60 

20140113 20140714 10.4% 27.7% 19.0% 7.9% 0.55 3.52 

20140715 20150113 17.4% 25.3% 19.0% 9.4% 0.91 2.69 

20150114 20150715 22.9% 3.7% 19.0% 10.8% 1.20 0.34 

20150716 20160114 24.5% -5.8% 9.5% 12.5% 2.58 - 0.46 

20160115 20160715 15.8% 21.2% 12.3% 4.1% 1.28 5.19 

20160718 20170113 18.1% 24.8% 12.3% 6.1% 1.47 4.05 

20170116 20170714 16.4% 37.5% 10.5% 9.0% 1.56 4.15 

20170717 20180115 25.9% 29.6% 8.1% 4.5% 3.19 6.62 

20180116 20180717 31.7% 12.9% 8.1% 16.7% 3.91 0.78 



 
 

 

20180718 20190116 26.3% -4.1% 11.3% 15.1% 2.33 - 0.27 

20190117 20190718 20.3% 24.2% 15.5% 10.7% 1.31 2.26 

20190719 20200117 15.9% 21.5% 15.5% 5.6% 1.02 3.84 

20200120 20200717 15.3% 2.4% 14.9% 20.7% 1.03 0.12 

20200720 20210115 8.3% 16.8% 14.0% 3.5% 0.59 4.82 

20210118 20210719 12.7% 23.1% 11.6% 2.9% 1.09 7.86 

20210720 20220118 11.9% -2.3% 10.5% 13.6% 1.13 - 0.17 

20220119 20220720 9.2% 3.3% 12.2% 6.0% 0.75 0.56 

20220721 20230119 15.2% -7.2% 11.3% 5.7% 1.35 - 1.26 

20230120 20230721 8.0% 13.6% 11.3% 5.3% 0.71 2.58 

20230724 20240119 6.9% -1.1% 11.3% 5.4% 0.61 - 0.20 

20240122 20240719 4.6% 18.5% 5.4% 5.5% 0.85 3.37 

20240722 20250110 8.7% 8.1% 5.5% 8.2% 1.60 0.99 

Mean 12.8% 9.1% 11.0% 8.8% 0.67 0.42 

  WFE: 71.6% WFE: 79.8% WFE: 63.2% 

 

3. Walk Forward Optimization: 913 days; Walk Forward Out-of-sample: 183 days 

The results of the Walk-Forward Analysis (WFA) for the 913/183 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 913 CAGR% Max DD MAR 

WFA: 183 Projections Real Projections Real Projections Real 

19970702 19971231 7.1% -5.1% 6.9% 13.2% 1.03 - 0.39 



 
 

 

19980101 19980702 6.1% 7.2% 8.3% 10.1% 0.73 0.72 

19980703 19990101 6.9% -0.8% 10.4% 9.7% 0.67 - 0.09 

19990104 19990702 10.5% 0.4% 12.9% 5.5% 0.82 0.08 

19990705 19991231 7.1% 0.3% 10.8% 9.5% 0.65 0.03 

20000103 20000703 6.9% 14.8% 11.1% 10.8% 0.62 1.37 

20000704 20010102 9.4% -4.2% 10.1% 7.9% 0.93 - 0.53 

20010103 20010704 7.0% -0.6% 8.2% 8.9% 0.86 - 0.07 

20010705 20020103 6.3% 1.1% 8.1% 7.3% 0.79 0.15 

20020104 20020705 6.1% -23.4% 10.7% 19.4% 0.58 - 1.20 

20020708 20030103 4.6% 5.5% 10.4% 9.6% 0.45 0.58 

20030106 20030704 5.8% -5.0% 7.7% 5.6% 0.75 - 0.89 

20030707 20040105 3.2% 20.5% 5.9% 8.5% 0.54 2.41 

20040106 20040706 7.6% -3.9% 8.8% 11.9% 0.86 - 0.33 

20040707 20050105 4.1% 31.0% 11.9% 2.2% 0.34 14.32 

20050106 20050707 9.6% 16.5% 8.5% 4.1% 1.12 4.04 

20050708 20060106 11.4% 31.4% 8.5% 4.0% 1.34 7.85 

20060109 20060707 18.6% 15.6% 8.5% 15.0% 2.18 1.04 

20060710 20070105 15.3% 12.7% 9.8% 4.5% 1.56 2.83 

20070108 20070709 16.6% 7.3% 9.5% 6.5% 1.75 1.13 

20070710 20080108 16.6% 22.0% 9.8% 6.7% 1.70 3.28 

20080109 20080709 17.1% -15.4% 9.5% 11.9% 1.80 - 1.30 

20080710 20090108 10.9% 15.6% 13.2% 4.4% 0.83 3.51 

20090109 20090710 8.5% -6.4% 12.0% 8.9% 0.71 - 0.71 

20090713 20100108 6.2% 55.1% 12.0% 2.0% 0.51 26.91 

20100111 20100709 12.8% 0.1% 12.1% 13.5% 1.05 0.01 

20100712 20110110 10.3% 9.3% 13.5% 7.8% 0.76 1.19 

20110111 20110712 15.4% 19.2% 13.7% 16.3% 1.12 1.18 

20110713 20120111 18.1% 13.6% 13.5% 4.2% 1.34 3.25 

20120112 20120712 18.5% 2.9% 13.5% 13.3% 1.37 0.22 

20120713 20130111 12.2% 3.5% 16.3% 6.9% 0.75 0.50 

20130114 20130712 12.4% 0.9% 13.2% 21.6% 0.93 0.04 

20130715 20140110 8.2% 32.3% 19.0% 2.1% 0.43 15.62 

20140113 20140714 11.3% 27.7% 19.0% 7.9% 0.60 3.51 

20140715 20150113 13.7% 25.3% 19.0% 9.4% 0.72 2.69 

20150114 20150715 18.9% 6.5% 19.0% 11.2% 0.99 0.58 

20150716 20160114 18.8% -11.4% 19.0% 12.4% 0.99 - 0.92 

20160115 20160715 14.1% 18.1% 9.5% 6.5% 1.49 2.79 

20160718 20170113 17.5% 24.8% 12.3% 6.1% 1.41 4.06 

20170116 20170714 18.1% 37.5% 10.5% 9.0% 1.72 4.15 

20170717 20180115 20.5% 29.6% 10.5% 4.5% 1.95 6.63 

20180116 20180717 26.1% 12.9% 8.1% 16.7% 3.23 0.78 

20180718 20190116 26.3% -4.1% 11.3% 15.1% 2.33 - 0.27 



 
 

 

20190117 20190718 21.4% 24.2% 15.5% 10.7% 1.38 2.26 

20190719 20200117 20.2% 18.1% 14.5% 4.9% 1.40 3.72 

20200120 20200717 16.7% -11.4% 15.5% 31.3% 1.08 - 0.37 

20200720 20210115 8.7% 16.8% 14.0% 3.5% 0.62 4.83 

20210118 20210719 9.9% 18.3% 14.0% 3.0% 0.70 6.07 

20210720 20220118 14.6% -2.3% 11.6% 13.6% 1.25 - 0.17 

20220119 20220720 8.9% 3.3% 12.2% 6.0% 0.73 0.56 

20220721 20230119 8.0% -25.7% 12.2% 19.5% 0.66 - 1.32 

20230120 20230721 11.7% 13.8% 11.3% 3.8% 1.04 3.61 

20230724 20240119 9.1% -1.1% 11.3% 5.4% 0.80 - 0.20 

20240122 20240719 5.3% 13.1% 11.3% 6.4% 0.47 2.05 

20240722 20250110 7.2% 8.1% 5.5% 8.2% 1.31 0.99 

Mean 10.9% 8.1% 11.3% 8.2% 0.93 0.99 

  WFE: 74.3% WFE: 72.7% WFE: 107.2% 

 

4. Walk Forward Optimization: 1095 days; Walk Forward Out-of-sample: 365 days 

The results of the Walk-Forward Analysis (WFA) for the 1095/365 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future.  

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 1095 CAGR% Max DD MAR 

WFA: 365 Projections Real Projections Real Projections Real 

19971231 19981230 6.2% 5.7% 10.4% 12.0% 0.60 0.47 



 
 

 

19981231 19991230 5.8% 1.6% 10.4% 10.3% 0.55 0.16 

19991231 20001229 7.6% 2.9% 12.9% 7.9% 0.59 0.37 

20010101 20011228 8.7% -0.3% 11.1% 7.7% 0.78 - 0.04 

20011231 20021227 4.4% -10.1% 8.1% 24.4% 0.54 - 0.41 

20021230 20031229 7.1% 6.3% 10.4% 9.5% 0.69 0.66 

20031230 20041228 5.9% 2.5% 8.4% 16.7% 0.71 0.15 

20041229 20051228 8.6% 19.1% 11.9% 5.9% 0.72 3.21 

20051229 20061228 14.2% 17.4% 8.5% 15.0% 1.66 1.16 

20061229 20071228 15.0% 13.0% 9.5% 6.5% 1.58 2.02 

20071231 20081226 16.5% -9.2% 9.5% 18.6% 1.74 - 0.50 

20081229 20091225 11.8% 18.9% 13.2% 8.9% 0.89 2.12 

20091228 20101227 13.9% 3.1% 12.1% 13.5% 1.14 0.23 

20101228 20111227 10.5% 18.3% 13.7% 15.4% 0.76 1.19 

20111228 20121226 17.1% 7.8% 13.5% 13.3% 1.27 0.59 

20121227 20131226 9.9% 9.4% 13.5% 21.6% 0.74 0.44 

20131227 20141226 11.8% 31.7% 19.0% 9.4% 0.62 3.37 

20141229 20151225 16.5% -1.6% 19.0% 12.1% 0.87 - 0.14 

20151228 20161223 15.0% 6.8% 19.0% 14.6% 0.79 0.47 

20161226 20171225 17.1% 38.6% 10.5% 9.0% 1.62 4.28 

20171226 20181225 21.9% 4.8% 10.5% 18.1% 2.08 0.26 

20181226 20191225 22.2% 19.3% 15.5% 10.7% 1.43 1.80 

20191226 20201224 20.6% 7.5% 15.5% 31.3% 1.32 0.24 

20201225 20211224 9.1% 10.6% 14.1% 12.7% 0.65 0.83 

20211227 20221223 12.8% -18.9% 12.2% 20.6% 1.05 - 0.92 

20221226 20231222 5.8% 14.5% 23.0% 4.2% 0.25 3.48 

20231225 20241223 8.5% 7.5% 13.5% 14.1% 0.63 0.53 

Mean 12.0% 8.4% 12.9% 13.5% 0.52 0.27 
 WFE: 70.1% WFE: 104.3% WFE: 51.5% 

 

5. Walk Forward Optimization: 1460 days; Walk Forward Out-of-sample: 365 days 

Below are the results of the Walk-Forward Analysis (WFA) for the 1460/365 day combination. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 1460 CAGR% Max DD MAR 

WFA: 365 Projections Real Projections Real Projections Real 

19981231 19991230 6.5% 2.4% 10.4% 10.3% 0.63 0.24 



 
 

 

19991231 20001229 7.0% 3.1% 12.9% 7.9% 0.54 0.39 

20010101 20011228 7.4% 0.9% 10.7% 7.7% 0.69 0.12 

20011231 20021227 6.4% -10.7% 10.7% 24.5% 0.60 - 0.44 

20021230 20031229 6.5% 6.2% 11.1% 9.5% 0.58 0.65 

20031230 20041228 6.9% 5.1% 10.4% 16.7% 0.66 0.31 

20041229 20051228 8.3% 19.1% 11.9% 5.9% 0.70 3.21 

20051229 20061228 10.8% 14.5% 11.9% 15.7% 0.91 0.92 

20061229 20071228 12.7% 12.3% 9.5% 6.5% 1.33 1.91 

20071231 20081226 15.4% -4.6% 9.8% 18.4% 1.57 - 0.25 

20081229 20091225 13.6% 18.9% 13.2% 8.9% 1.03 2.11 

20091228 20101227 14.4% 3.6% 13.2% 13.5% 1.09 0.27 

20101228 20111227 12.6% 18.4% 13.7% 15.4% 0.92 1.19 

20111228 20121226 11.7% 4.1% 13.5% 16.4% 0.87 0.25 

20121227 20131226 14.7% 10.2% 13.5% 21.6% 1.09 0.47 

20131227 20141226 9.7% 31.7% 19.0% 9.4% 0.51 3.37 

20141229 20151225 16.4% -1.6% 19.0% 12.1% 0.86 - 0.13 

20151228 20161223 11.9% 4.9% 19.0% 14.6% 0.62 0.34 

20161226 20171225 13.5% 38.5% 19.5% 9.0% 0.69 4.27 

20171226 20181225 21.6% 2.1% 10.5% 17.1% 2.05 0.12 

20181226 20191225 17.6% 19.3% 15.5% 10.7% 1.13 1.80 

20191226 20201224 21.4% 7.5% 15.5% 31.3% 1.38 0.24 

20201225 20211224 18.1% 12.4% 20.7% 15.2% 0.88 0.82 

20211227 20221223 9.5% -20.1% 14.1% 21.8% 0.67 - 0.92 

20221226 20231222 5.4% 6.8% 13.5% 5.3% 0.40 1.28 

20231225 20241223 7.5% 6.9% 23.0% 14.1% 0.33 0.49 

Mean 11.8% 8.2% 14.1% 13.8% 0.51 0.26 
 WFE: 68.9% WFE: 98.3% WFE: 50.6% 

 

6. Walk Forward Optimization: 1825 days; Walk Forward Out-of-sample: 365 days 

The results of the Walk-Forward Analysis (WFA) for the 1825/365 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 1825 CAGR% Max DD MAR 

WFA: 365 Projections Real Projections Real Projections Real 

19991231 20001229 7.8% 3.1% 13.0% 7.9% 0.60 0.39 



 
 

 

20010101 20011228 6.4% 0.9% 10.7% 7.7% 0.60 0.12 

20011231 20021227 6.1% -10.7% 10.7% 24.5% 0.57 - 0.44 

20021230 20031229 6.2% 6.2% 12.2% 9.5% 0.51 0.65 

20031230 20041228 6.4% 5.1% 11.1% 16.7% 0.58 0.31 

20041229 20051228 7.6% 19.1% 11.9% 5.9% 0.64 3.21 

20051229 20061228 10.1% 14.5% 11.9% 15.7% 0.85 0.92 

20061229 20071228 12.1% 11.4% 15.7% 13.7% 0.77 0.84 

20071231 20081226 13.2% -3.0% 9.8% 18.4% 1.35 - 0.16 

20081229 20091225 11.6% 18.9% 13.2% 8.9% 0.88 2.12 

20091228 20101227 15.1% 3.6% 13.2% 13.5% 1.14 0.27 

20101228 20111227 12.2% 16.6% 13.5% 10.5% 0.90 1.58 

20111228 20121226 12.6% 3.3% 13.5% 16.4% 0.93 0.20 

20121227 20131226 10.7% 6.0% 15.4% 23.0% 0.69 0.26 

20131227 20141226 13.2% 24.8% 20.2% 9.4% 0.66 2.63 

20141229 20151225 13.8% -0.8% 19.0% 14.1% 0.72 - 0.05 

20151228 20161223 12.8% 7.1% 19.0% 10.1% 0.67 0.71 

20161226 20171225 12.0% 38.5% 20.7% 9.0% 0.58 4.27 

20171226 20181225 18.5% 2.1% 20.7% 17.1% 0.89 0.12 

20181226 20191225 18.3% 19.3% 15.5% 10.7% 1.18 1.80 

20191226 20201224 17.9% 7.5% 15.5% 31.3% 1.16 0.24 

20201225 20211224 19.7% 12.4% 20.7% 15.2% 0.95 0.82 

20211227 20221223 17.4% -29.0% 20.6% 30.2% 0.84 - 0.96 

20221226 20231222 5.4% 10.8% 24.1% 5.3% 0.23 2.04 

20231225 20241223 9.1% 6.9% 23.1% 14.1% 0.40 0.49 

Mean 11.8% 7.8% 15.8% 14.4% 0.49 0.25 
 WFE: 65.8% WFE: 90.9% WFE: 50.7% 

 

7. Walk Forward Optimization: 1644 days; Walk Forward Out-of-sample: 548 days 

The results of the Walk-Forward Analysis (WFA) for the 1644/548 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 1644 CAGR% Max DD MAR 

WFA: 548 Projections Real Projections Real Projections Real 

19990705 20001229 7.6% 5.1% 13.0% 7.9% 0.59 0.64 



 
 

 

20010101 20020702 7.3% -9.3% 10.7% 20.2% 0.68 - 0.46 

20020703 20040101 4.8% 11.7% 12.2% 9.5% 0.40 1.23 

20040102 20050701 6.0% 6.7% 10.4% 16.7% 0.58 0.40 

20050704 20070101 8.2% 19.6% 11.9% 15.7% 0.69 1.25 

20070102 20080702 11.9% 3.3% 9.5% 11.7% 1.25 0.28 

20080703 20100101 11.1% 11.0% 11.7% 11.1% 0.95 0.99 

20100104 20110701 14.7% 7.5% 13.3% 13.5% 1.11 0.55 

20110704 20130101 11.5% 8.4% 13.5% 16.4% 0.85 0.51 

20130102 20140703 13.6% 12.9% 13.5% 21.6% 1.00 0.60 

20140704 20160101 11.3% 9.1% 19.0% 14.1% 0.59 0.64 

20160104 20170703 13.1% 8.3% 19.0% 9.4% 0.69 0.88 

20170704 20190102 15.8% 14.9% 20.7% 17.3% 0.76 0.86 

20190103 20200703 18.3% 9.3% 15.5% 31.3% 1.18 0.30 

20200706 20211231 20.0% 13.7% 20.7% 15.2% 0.97 0.90 

20220103 20230704 14.8% -17.6% 20.6% 30.3% 0.72 - 0.58 

20230705 20250102 5.9% 9.8% 13.5% 5.6% 0.44 1.76 

Mean 11.5% 7.3% 14.6% 15.7% 0.56 0.23 
 WFE: 63.4% WFE: 107.6% WFE: 41.9% 

 

8. Walk Forward Optimization: 1918 days; Walk Forward Out-of-sample: 548 days 

The results of the Walk-Forward Analysis (WFA) for the 1918/548 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 1918 CAGR% Max DD MAR 

WFA: 548 Projections Real Projections Real Projections Real 

20000403 20011001 7.8% 5.0% 10.4% 9.5% 0.75 0.52 



 
 

 

20011002 20030402 7.6% -11.4% 10.7% 25.2% 0.71 - 0.45 

20030403 20041001 5.8% 3.5% 12.2% 16.7% 0.48 0.21 

20041004 20060331 5.6% 28.6% 11.9% 6.1% 0.47 4.71 

20060403 20071002 12.6% 6.7% 11.9% 15.7% 1.06 0.43 

20071003 20090402 12.1% 2.7% 9.8% 18.3% 1.23 0.15 

20090403 20101001 11.9% 17.7% 13.2% 13.5% 0.89 1.31 

20101004 20120402 14.5% 9.6% 13.5% 12.3% 1.07 0.78 

20120403 20131002 14.6% -3.2% 15.4% 23.0% 0.95 - 0.14 

20131003 20150403 11.2% 23.0% 20.2% 9.4% 0.56 2.43 

20150406 20160930 13.6% 5.4% 19.0% 14.5% 0.71 0.37 

20161003 20180403 13.5% 5.9% 19.0% 14.1% 0.71 0.42 

20180404 20191003 16.9% 16.1% 20.7% 15.5% 0.82 1.04 

20191004 20210402 18.2% 15.2% 15.5% 31.3% 1.17 0.49 

20210405 20221003 20.7% -15.0% 20.7% 31.8% 1.00 - 0.47 

20221004 20240403 10.3% 5.9% 31.2% 11.8% 0.33 0.50 

20240404 20250110 6.0% 12.0% 13.5% 5.6% 0.44 2.14 

Mean 11.9% 7.5% 15.8% 16.1% 0.38 0.24 
 WFE: 62.9% WFE: 102.1% WFE: 61.9% 

 

9. Walk Forward Optimization: 2192 days; Walk Forward Out-of-sample: 548 days 

The results of the Walk-Forward Analysis (WFA) for the 2192/548 day combination are presented below. 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 



 
 

 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

Optimization: 2192 CAGR% Max DD MAR 

WFA: 548 Projections Real Projections Real Projections Real 

20010101 20020702 6.8% -10.1% 10.7% 20.2% 0.63 - 0.50 



 
 

 

20020703 20040101 5.0% 11.7% 12.2% 9.5% 0.41 1.23 

20040102 20050701 6.3% 5.3% 12.1% 16.7% 0.52 0.32 

20050704 20070101 6.7% 17.8% 11.9% 15.7% 0.56 1.14 

20070102 20080702 11.2% 1.7% 15.7% 13.7% 0.71 0.13 

20080703 20100101 9.8% 10.9% 11.7% 11.2% 0.84 0.97 

20100104 20110701 13.1% 7.5% 13.2% 13.5% 0.99 0.55 

20110704 20130101 12.9% 8.0% 13.5% 16.6% 0.96 0.48 

20130102 20140703 12.3% 10.3% 15.4% 23.0% 0.80 0.45 

20140704 20160101 13.4% 8.3% 20.2% 9.5% 0.66 0.87 

20160104 20170703 11.0% 7.6% 19.0% 12.8% 0.58 0.59 

20170704 20190102 12.1% 1.5% 19.0% 19.0% 0.64 0.08 

20190103 20200703 16.4% 10.8% 20.7% 31.3% 0.79 0.35 

20200706 20211231 17.4% 13.7% 20.7% 15.2% 0.84 0.90 

20220103 20230704 18.6% -17.6% 20.6% 30.2% 0.90 - 0.58 

20230705 20250102 7.6% 8.9% 24.1% 7.0% 0.32 1.27 

Mean 11.3% 6.0% 16.3% 16.6% 0.47 0.19 
 WFE: 53.2% WFE: 101.6% WFE: 41.0% 

 

10. Walk-Forward Analysis Summary 

The above analysis shows that regardless of the adopted combination of optimization and testing window 

lengths, the WFE results are good: 

 The WFE for CAGR% remains around 60%-70%, indicating good performance of the strategy in real-

world conditions. One of the nine tests had a WFE around 50%.  

 The WFE for drawdown remains around 70%-100%, which means that the strategy does not lose 

significant stability outside the optimization period. 

Apart from the tests for the 2192/548 day combination, the results are close to each other, which is good 

news. 

Considering both MAR and WFE, the best results were achieved for the 730/183 days combination (730 days 

of optimization, 183 days of testing).  

Below is a comparison of the WFA test results for the 730/183 combination with the results of the strategy 

using the optimized parameters from step 4: 

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future. 

 WFA Optimized 
CAGR% 8.2% 7.5% 

MAR Ratio 0.32 0.31 

Max Drawdown 25.7% 24.2% 
 

The results are similar at the CAGR%, MAR, and Max Drawdown levels – that's good news. The strategy 

remains stable and unaffected by overfitting.  



 
 

 

Step 6: Using the strategy in real time 

 

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

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

and formulas. 

The most important element of strategy implementation is the consistent execution of all signals, without 

exception. 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. 

 

 

 

 


