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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.
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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.
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180's v.2

Investment Strategy Testing Summary

The 180's strategy is short-term a swing trading investment technique developed by Jeff Cooper. It uses a
two-day reversal pattern within an ongoing trend, with the goal of identifying when a short-term pullback
presents an opportunity to open a long position. This is an approach that follows the prevailing trend but
uses short-term corrections to enter a position at a more favorable price.

Compared to version 180's v.1 of this strategy, the parameters have been optimized using The Grid
technique Search, as well as the range of financial instruments has been expanded. Although the strategy
results on in-sample data are decent, the strategy did not pass the stability test on the portfolio of financial
instruments. This means that the strategy loses its profitability when tests are carried out on a suboptimal
set of instruments. Therefore, it is not recommended to use it in real transactions.

Our goal isto have a strategy that remains profitable and effective over a wide range of parameters, because
the market is a changing organism and the optimal parameters can change over different periods. | cannot
emphasize enough that for a strategy to work in real conditions, it must also work on suboptimal parameters
and in suboptimal conditions. In a word - it must be stable to changing market conditions.

| don't know who said these words, but they perfectly reflect 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

180's is a short-term investment strategy developed by Jeff Cooper that is based on the analysis of one-day
trend reversals and continuation of the move in the direction of the original trend.

The strategy uses atwo-day reversal pattern within an ongoing trend, and its goal is to identify when a short-
term pullback presents an opportunity to open a long position. It is an approach that follows the prevailing
trend but uses short-term corrections to enter a position at a more favorable price.

Strategy assumptions:

e The strategy identifies short-term reversals after which the trend should resume;
e Positions are opened only in the direction of the trend — the strategy focuses on long positions;
e Key entry conditions are based on candle closes relative to the daily range (candlestick formation).

The strategy involves entering a long position when a candlestick formation is formed, taking advantage of
a potential price rebound.

Characteristics of the strategy and its strengths and weaknesses:

e Simple signal identification — based on price analysis and moving averages, without the need to use
additional indicators;

e Using market momentum — positions are opened based on strong price movements, which increases
the probability of a successful trade;

e Clear risk management rules — using stop loss orders allows you to limit losses in the event of a signal
failure;

e False signals in case of a dynamic trend change — during periods of a rapid trend change the strategy
may generate losing signals.

To test the above strategy, we will make the following changes and extensions:

e Instead of stocks and ETFs, tests were performed on a wide range of futures contracts;

e Stop loss was set below the price low of the candlestick formation;

e The position is closed after the stop loss order is activated. or when the price falls below a longer
moving average.

Jeff Cooper's 180's strategy is a one-day reversal and trend continuation approach. It uses simple but
effective price rules and by filtering positions with moving averages, it avoids false signals.

Its main advantages are ease of implementation, clear rules and compliance with market momentum, but
appropriate risk management remains crucial.
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Step 2: Define investment principles

Below is the pseudocode for the 180's strategy on daily data:

1. Candlestick pattern (candle formation):
a. On the first day, the closing price must be within the lower XX% of the daily range and
below the opening price.
b. On the second day, the closing price must be within the upper XX% of the daily range and
above the opening price.
2. Trend Confirmation: The second day's closing price must be above both the YY-day and ZZ-day
moving averages, confirming an uptrend.
3. Entryinto position: On the third day, a position is opened one tick above the high of the candlestick
formation.
4. Conditions for closing a position:
a. Loss Order: Initial stop loss is set at 1 tick below the price low of the candlestick formation.
b. Trailing stop: Price falls below the ZZ daily moving average.
5. Daily monitoring:
a. The conditions for opening positions and executing orders are checked every day.
b. The system checks whether the entry conditions are met and whether the stop loss should
be moved.
6. Additional notes:
a. No Short Positions: The strategy focuses only on long positions in an uptrend.
b. Financial Instruments: A wide range of futures contracts were used for the purposes of this
test.

The above rules have been 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 a stop loss
order set below the price low of the candlestick formation.
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Step 3: Conduct a preliminary test of the investment strategy

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

e Correctness of generated signals;

e Direction of opening position;

e Moment of opening a position;

e Position opening price;

e Moment of closing the position;

e Closing price of the position;

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

At this stage it does not matter whether the transactions are profitable, what instrument was used or
whether they took place recently or in the distant past. The key is to check whether the transactions are
generated correctly and in accordance with the assumptions described in the previous step.

The first transaction was made on a Nasdaq 100 futures contract. In early October 2024, the contract fell
and the closing price was in the lower 25% of the daily range (first candle in the rectangle on the left).
Additionally, the closing price of this candle was lower than the opening price, confirming short-term
downward pressure. The next day, the closing price was in the upper 25% of the daily range and exceeded
the opening price (second candle in the rectangle on the left). In addition, the closing price of this candle fell
above the 10 -day and 50-day moving averages. The position was opened the next day when the price rose
above the high of both candles (third candle in the rectangle on the left). The stop loss was set at the low
of both candles (red dot), which limited the risk of loss in the event of a signal failure.

In mid-December 2024, after several dozen days of growth, the price of the futures contract fell sharply.
High market volatility in the following days led to the activation of the Trailing Stop order, which was set at
the level of the 50-day moving average. The position was closed (candle in the rectangle on the right). The
system worked correctly.

System: LW - 180s v1 | Instrument: NQ | NQ | e-mini Nasdaq 100 Index-CME
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The second transaction was made on a gold futures contract. At the end of August 2024, the contract fell
and the closing price was in the lower 25% of the daily range (first candle in the rectangle on the left).
Additionally, the closing price of this candle was lower than the opening price, confirming short-term
downward pressure. The next day, the closing price was in the upper 25% of the daily range and exceeded
the opening price (second candle in the rectangle on the left). Furthermore, the closing price of this candle
fell above the 10 -day and 50-day moving averages. The position was opened the next day when the price
rose above the high of both candles (third candle in the rectangle on the left). The stop loss was set at the
low of both candles (red dot), which limited the risk of loss in the event of a signal failure.

After a few days, gold prices fell, activating the original stop loss order. The position was closed (candle in
the rectangle on the right). The system worked correctly.

System: LW - 180s v1 | Instrument: GC | GC | Gold (RTH)-COMEX

Enter Long
Exit Long

Y
D

ko &

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 the basic parameters that were
proposed by the creator, Jeff Cooper.

First of all, we reject strategies that linearly lose capital. If a strategy exhibits such a pattern, it is a clear
signal that any parameter optimization does not make sense.

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

e Short Moving Average (SMA) Length: 10 days;
¢ Long Moving Average (SMA) Lengths: 100 days;
e Formation candle:
= The closing price of the first candle is in the lower 20% of the daily range and below the
opening price;
* The closing price of the second candle is in the upper 20% of the daily range and above the
opening price;
= The closing price of the second candle is above both the 10-day and 100-day moving
averages;

Stop loss: 1 tick below the price low of the candlestick formation;
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e Method of opening a position: one tick above the high of the candlestick formation;
e Position size: corresponding to a risk of 0.5% of total capital;
e 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.
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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% 7.7%
MAR Ratio 0.29
RAR% 6.1%
R-Cubed 0.17
Robust Sharpe Ratio 0.47
Max Drawdown 26.8%
Wins 22.5%
Losses 77.5%
Average Win% 2.60%
Average Loss % 0.44%
Win/ Loss Ratio 5.94
Average Trade Duration (days) 44
Percent Profit Factor 1.72
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SON

0.61

Number of transactions

659

In summary, the system works properly and generates signals as expected. Additionally, tests on basic
parameters have yielded satisfactory results. We can now move on to the most interesting stage of creating

an investment strategy — optimization.
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Step 4: Optimization and assessment of investment strategy stability

This stage of strategy creation and testing is crucial, as it determines how effective the strategy will be in
real conditions. | cannot emphasize enough that for a strategy to work in real conditions, it must also work
on suboptimal parameters and in suboptimal conditions. In a word — it must be stable to changing market
conditions.

| don't know who said these words, but they perfectly reflect 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 subject of considerations in Step 5 of the “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

Strategy 180's v.2 in this version it assumes optimization of parameters proposed by the creator of the
strategy - Jeff Cooper. We will optimize using The Grid method Search, which consists in full optimization
of all indicated parameters by creating a wide range of possible combinations. Our goal is to find such
parameter ranges that the strategy remains stable (robust), which will allow us to assess its usefulness in
real market conditions.

The key criterion for assessing stability is that all test results must show a positive MAR value and the
maximum drawdown must not exceed 250% of the drawdown value for the result with the highest MAR.
If any test generates a negative MAR value or if the drawdown exceeds 250% of the drawdown value for the
result with the highest MAR, the strategy is rejected completely.

In thefirststep, we test the stability of the parameters on the in-sample data. For this purpose, we determine
the ranges of parameter values so that the quotient of the highest and lowest values of the range was at
least 150%.

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

¢ Short Moving Average (SMA) Lengths: Range 5-15 days (step: 1);

¢ Long Moving Average (SMA) Lengths: 100-150 day range (step: 5);

e Lower closing range of the first candle and upper closing range of the second candle: range 15%-
25% (step: 1 pp.).

The purpose of this test is to check whether the strategy remains stable (robust) over a wide range of
parameters, which will allow to assess its usefulness in real market conditions. The key evaluation criterion
is that all test results show a positive MAR value, and the maximum drawdown does not exceed 250% of
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the drawdown value for the result with the highest MAR. If any test generates a negative MAR value or if
the drawdown exceeds 250% of the drawdown value for the result with the highest MAR, the strategy is
completely rejected.

The lowest MAR value of 0.06 was achieved for the following parameters:

¢ Short Moving Average (SMA) Lengths: 11;
e Long Moving Average (SMA) Lengths: 105;
e Lower closing range of the first candle and upper closing range of the second candle: 15%.

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

Tosl Moving Average Short (days) | Moving Average Long (days) Bottom/Top Range Close (%) End Balance , Longest DD

738 5 2 0.25 % 56.3 396
1101 14 105 15% $69,932,103.89 1.88% 0.07 0.25 028 26.5% 155.7 398
739 1" 105 16% $74,203,822.14 222% 0.07 027 0.29 30.3% 156.4 454
1222 15 105 15% $70,408,700.70 1.92% 0.07 026 028 256% 155.6 398
805 1 135 16% $74,682276.89 225% 0.08 027 0.31 29.0% 1879 433
133 6 105 15% $75,111,994.16 229% 0.08 0.29 0.30 29.1% 1557 425
838 1 150 16% $82,976,687.22 285% 0.08 032 0.30 358% 164.0 422
859 12 105 15% $70,999,104.57 1.97% 0.08 026 029 245% 1556 398
749 1 110 15% $71,126,335.32 1.98% 0.08 026 033 245% 155.2 388
980 13 105 15% $71,781,940.82 203% 0.08 027 030 247% 155.6 394
122 6 100 15% $71.160.683.03 1.98% 0.08 026 0.30 24.0% 155.9 429 v
< >

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.

I Performance Curve - Log Scale with Drawdowns I
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The highest MAR value of 0.63 was achieved for the following parameters:
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e Short Moving Average (SMA) Lengths: 5;
¢ Long Moving Average (SMA) Lengths: 100;
e Lower closing range of the first candle and upper closing range of the second candle: 24%.

The highest MAR value was accompanied by a drawdown of 22.3%.

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

Test | Moving Average Short (days) | Moving Average Long (days) | Bottom/Top Range Close (%) End Balance CAGR% | MAR < Sharpe | Ann. Sharpe MaxTEDD | LongestDD Trades | A
5 100 24% 0.6 0.8 22.3% 385 853

9 5 100 23% $510,336,367.51 13.78% 063 091 1.06 21.9% 385 809

218 6 140 23% $538,017,033.45 1411% 061 089 0.89 233% 443 702

64 5 125 23% $593,664,833.44 1474% 0.60 0.91 1.15 245% 446 758

32 5 110 24% $563,627,379.83 14.41% 059 086 0.99 244% 454 825

97 5 140 23% $539,886,836.43 14.13% 059 088 0.92 241% 447 724

31 5 110 23% $537,689,378.12 1411% 059 0.89 1.06 241% 391 783

53 5 120 23% $562,894,353.82 14.40% 0.58 0.90 1.07 248% 456 762

220 6 140 25% $642,629,129.80 15.24% 058 089 084 26.2% 4456 767

242 6 150 25% $653,130,696.49 15.35% 058 088 0.79 26.4% 448 769

1 5 100 25% $509.793,985.46 13.77% 0.58 085 093 23.7% 392 902 v

< >

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.

I Performance Curve - Log Scale with Drawdowns I

F 1,000,000,000

L 500,000,000

L 200,000,000

100,000,000

L 50,000,000

L 20,000,000
Looo%

Fo-3%

F-10%

F-15%

F-20%

F-25%

I ' er @‘\I "s-l ‘bl hl ‘:I 'i:l A I %I ql p&l ’éf\l .-pI .-{,5I .1}" I
ﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁfﬁffﬁ

B Total Equity and Drawdowns

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

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future.
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Test | Moving Average Short (days) | Moving Average Long (days) | Bottom/Top Range Close (%) End Balance Sharpe | Ann. Sharpe | MaxTEDD © Longest DD
$89,282,308.65

959 12 150 16% $88,989,828.01 325% 0.09 035 033 35.9% 164.0 418
838 1 150 16% $82,976,687.22 285% 0.08 032 0.30 358% 164.0 422
1322 15 150 16% $91,236,674.71 3.40% 0.10 0.37 035 35.0% 1631 416
1080 13 150 16% $90,535,676.70 3.35% 0.10 036 034 347% 1640 418
827 1" 145 16% $86,790,368.57 3.11% 0.09 034 033 34.0% 163.9 421
1190 14 145 16% $95,041,912.03 363% 0.11 0.39 038 336% 163.0 419
948 12 145 16% $94,433,488.56 3.60% 0.1 0.39 0.37 33.1% 163.1 417
957 12 145 25% $416,241,43938 1250% 0.38 078 072 329% 448 743
1320 15 145 25% $41504464534 12.48% 038 077 073 325% 448 733
1199 14 145 25% $398.301.863.68 12.22% 0.38 0.76 0.70 325% 46.0 742 ¥
< >

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

e MAR value — which indicates the stability of the strategy in various market conditions.
e The maximum drawdown did not exceed 250% of the drawdown value for the result with the
highest MAR (36.3% vs. 22.3%) — which means an acceptable risk of deep capital drawdowns.

Heatmaps for the tested ranges are presented below.
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Multi-Parameter Results for MAR
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‘Multi-Parameter Results for MAR
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‘Multi-Parameter Results for MAR
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MAR as Moving Average Long (days) Varies
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After passing the stability tests on the in-sample data, it is time perform the same on the out-of-sample
data. For this purpose, we use the same range of parameters as on the in-sample data:

¢ Short Moving Average (SMA) Lengths: Range 5-15 days (step: 1);

e Long Moving Average (SMA) Lengths: 100-150 day range (step: 5);

e Lower closing range of the first candle and upper closing range of the second candle: range 15%-
25% (step: 1 pp.).

The lowest MAR value of 0.04 was achieved for the following parameters:

¢ Short Moving Average (SMA) Lengths: 5;
¢ Long Moving Average (SMA) Lengths: 100;
e Lower closing range of the first candle and upper closing range of the second candle: 16%.

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

Moving Average Short (days) | Moving Average Long (days) | Bottom/Top Range Close (%) End Balance MaxTE DD | LongestDD
5 100 16% 5
244 7 100 16% $58,178,741.69 1.70% 0.05 0.19 0.15 35.8% 756 262
123 6 100 16% $58,616,122.51 1.78% 0.05 019 0.16 33.0% 756 267
13 5 105 16% $59,682,912.61 1.99% 0.06 021 0.18 357% 817 270
255 7 105 16% $60,487,72238 214% 0.06 022 0.18 357% 745 260
970 13 100 16% $59,799,280.28 201% 0.06 0.22 0.18 31.8% 75.6 257
849 12 100 16% $59,961,943.70 204% 0.06 022 0.18 318% 75.6 255
1091 14 100 16% $59,966,018.38 2.04% 0.06 023 0.18 31.5% 756 259
266 7 110 16% $62.262,995.99 247% 0.07 024 0.19 37.8% 745 254
969 13 100 15% $60,878,516.99 221% 0.07 024 021 33.3% 756 229
24 5 110 16% $61,818,146.99 239% 0.07 023 020 354% 745 263
848 12 100 15% $61,045,576.94 2.24% 0.07 024 022 33.2% 75.6 227 v
< >
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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.

Performance Curve - Log Scale with Drawdowns
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The highest MAR value of 0.57 was achieved for the following parameters:

e Short Moving Average (SMA) Lengths: 10;
e Long Moving Average (SMA) Lengths: 115;
e Lower closing range of the first candle and upper closing range of the second candle: 23%.

The highest MAR value was accompanied by a drawdown of 23.5%.

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

Moving Average Short (days) | Moving Average Long (days) | Bottom/Top Range Close (%) v MaxTE DD | LongestDD Trades | A
6 10 115 23% $15 3 2 59 3
768 1" 115 23% $160,142,015. 13.82% 057 081 071 363 342
767 1" 115 22% $159,290,168.83 13.75% 0.56 081 072 244% 359 328
646 10 115 22% $154,197,083.06 13.34% 0.56 078 0.70 23.7% 359 330
779 1 120 23% $155,554,899.63 13.45% 0.55 079 071 24.4% 363 343
778 1" 120 22% $154,992,208.52 13.41% 0.55 078 073 24.4% 363 329
658 10 120 23% $150,824,398.11 13.07% 055 077 069 238% 359 344
657 10 120 22% $149,969,638 94 12.99% 055 076 071 238% 359 331
526 9 115 23% $154,475,236.48 13.37% 055 078 068 245% 363 343
525 9 115 22% $152,506,826.56 1321% 054 077 0.69 246% 36.3 331
537 9 120 23% $150,111,324.79 13.01% 0.53 0.76 068 24.4% 372 344
405 8 115 23% $153,660,185.22 13.30% 053 077 0.67 25.1% 372 346 v
< >

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.
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Performance Curve - Log Scale with Drawdowns
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For all combinations of tested parameter ranges, the highest drawdown was 41.9%.

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

Moving Average Short (days) | Moving Average Long (days) | Bottom/Top Range Close (%) End Balance Ann. Sharpe | MaxT.. Longest DD Trades "‘
6 150 25% $ 73 0 0.5 60.5

241 6 150 24% $114,857,141.10 9.69% 023 0.58 039 41.5% 60.7 370
363 7 150 25% $112561,18278 9.45% 023 057 039 41.0% 60.5 3an
240 8 150 23% $117,312,324.35 9.95% 024 0.60 043 40.7% 60.5 355
1089 13 150 25% $101,677,263.77 8.21% 0.20 052 050 40.4% 634 356
847 1 150 25% $121,487,020.58 10.38% 0.26 0.62 044 40.4% 60.5 356
362 7 150 24% $112,504,816.02 9.44% 023 057 039 40.4% 60.5 364
484 8 150 25% $115,028,639.42 971% 024 0.58 042 40.3% 605 364
1210 14 150 25% $100,424,292 87 8.07% 0.20 052 049 39.9% 633 359
968 12 150 25% $102,259,627.17 8.28% 021 053 0.50 39.9% 633 355
846 1" 150 24% $121,896,999.16 10.42% 026 0.62 043 39.7% 605 348
605 9 150 25% $117.861,261.67 10.01% 0.25 0.59 043 39.7% 605 358 v
< >

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

e All test results showed a positive MAR value — which indicates the stability of the strategy in various
market conditions.

e Maximum drawdown on out-of-sample data did not exceed 150% of the maximum drawdown
value on in-sample data (41.9% vs. 36.3%) — 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% relative to
the in-sample test results (0.57 vs. 0.63) — indicating that the strategy can perform well in a variety
of market conditions.

Heatmaps for the tested ranges are presented below.
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‘Multi-Parameter Results for MAR
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Multi-Parameter Results for MAR
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Multi-Parameter Results for MAR
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MAR as Moving Average Short (days) Varies
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After passing the stability test in 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 above

step.

2. Monte Carlo simulation

Monte Carlo simulation involves running multiple simulations to examine how a strategy might perform in
different market scenarios. The key objective of this method is to assess the potential drawdown of an
optimized strategy. Monte Carlo simulation better reflects the possible swings of the equity curve and the
depth of the potential drawdown, allowing for a more realistic risk assessment. Itis also an ideal opportunity
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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 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 simulation with sample replacement are presented below.

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

100000 Iterations L 90%
L 80%
L 70%
L 60%
I 50%
L 40%
L 30%
L 20%

H10%
: — 0%

g g g G g g g g e g o g e e g o e g0 e g e

B Maximum Drawdown B Second Largest Drawdown O Third Largest Drawdown

e CAGR% —In 99% of simulations achieved a rate of return equal to or higher than 4%.
e Drawdown — in 99% of simulations, drawdown equal to or lower than 62% was achieved. For
parameters optimized on in-sample data, drawdown was 27.3%.

The strategy stability criteria were met, as the drawdown in the Monte Carlo simulation did not exceed
250% of the drawdown value from tests on optimized parameters. In addition, the MAR indicator remained
positive in 99% of tests, which was also a condition for the strategy stability.

Now that we know the strategy is stable across wide data ranges and a changing environment, it's time to
test its stability over different time periods.

3. Stability over a moving time window

Rolling window stability testing involves estimating one- and three-year returns in time windows that move
by one year (for both in-sample and out-of-sample data). This process involves applying strategy parameters
optimized on the in-sample data, setting a one- or three-year trading window, and moving it by one year.

We then analyze what portion of these one- and three-year periods showed positive returns. A strategy
considered stable (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.

e Three-year testing window (1095 days), tested every 365 days — this means we measure a three-
year rate of return every year.

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

Historical or simulated results do not guarantee that similar outcomes will be achieved in the future.
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/| TestStart Date | EndBalance |  CAGR% | MAR|  sharpe| Ann. Sharpe| MaxTEDD| LongestDD| Trades | R3| RAR [%] | %PF | | Long | A

1 19980101 $50,764,674.81 153% 017 027 199 89% 94 33 -1881 -6.05 116 0.10 0.00
2 19990101 $50,685,930.20 19.44% 197 118 NA 9.8% 33 46 1521 1033 222 0.80 0.00
3 20000101 $60,205,890.93 20.68% 167 103 NA 123% 48 47 2084 16.96 232 080 0.00
4 20010101 $45,273,186.37 -0.46% -0.96 125 -2.00 98% 17 2 2297 -8.95 0.19 057 0.00
5 20020101 $46,570,225.38 5.86% 054 076 201 126% 74 60  -15.89 1041 066 023 0.00
6 20030101 $58,333,766.34 16.68% 1.08 079 200 155% 71 50 14.15 8583 202 069 0.00
7 20040101 $55,696,335.14 11.40% 142 111 NA 8.0% 30 50 2361 16.18 171 042 0.00
8 20050101 $55,190,046.85 10.51% 1.02 095 NA 10.3% 87 53 -1288 -5.17 162 0.40 0.00
9 20060101 $55,767,626.89 11.58% 063 072 200 185% 77 65 10.02 823 147 033 0.00
10 20070101 $51,780,431.25 356% 033 037 2.00 10.9% 54 50 1670 -6.95 128 018 0.00
1 20080101 $57,333,565.01 14.68% 091 070 NA 16.2% 59 41 16.79 9.00 215 068 0.00
12 20090101 $60,046,752.50 20.11% 169 147 200 11.9% a3 51 29.08 2192 241 075 0.00
13 20100101 $75,871,208.54 51.96% 298 178 NA 17.4% 77 48 7987 3177 492 216 0.00
14 20110101 $§55,422,076.37 10.98% 1.07 079 NA 102% 40 46 17.14 11.28 172 045 0.00
15 20120101 $44637,508.10  -10.76% 074 -1.28 NA 146% 13 53 2348 1359 045 -0.40 0.00
16 20130101 $49,353,303.78 -1.29% -0.09 -0.07 201 14.4% 74 51 -15.07 -7.80 093 -0.04 0.00
17 20140101 $60,840,461.99 21.70% 513 203 200 42% a5 51 16.10 1126 243 087 0.00
18 20150101 $44.419,15531  -11.17% 068 157 200 16.4% 87 52 2197 1352 032 -0.43 0.00
19 20160101 $51,811,053 67 364% 037 039 NA 97% 67 53 773 418 125 0.15 0.00
20 20170101 $70,271,829.15 4071% 576 285 201 71% 29 39 8837 3281 511 201 0.00
21 20180101 $49,679,688.05 -0.64% -0.06 -0.01 203 10.3% 73 49 045 025 097 -0.02 0.00
22 20190101 $52,185,755.31 437% 048 044 200 9.1% 39 61 029 023 122 0.14 0.00
23 20200101 $55,651,269.59 11.31% 073 070 NA 155% 108 62  -1416 1052 167 043 0.00
24 20210101 $49,014,584.10 0.17% 0.02 003 NA 106% 6.0 64 565 462 101 001 0.00
25 20220101 $62,376,178.52 25.08% 174 136 NA 14.4% 67 45 5057 2129 3.00 1.08 0.00
26 20230101 $53,491,814.38 7.01% 081 074 200 86% 43 60 16.16 1072 138 024 0.00
27 20240101 $50,553,376.30 111% 0.07 015 NA 153% 74 63 -1331 -9.80 1.06 004 000 v
< >
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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.

r | TestStart Date | EndBalance |  CAGR% | MAR| Sharpe| Ann.Sharpe|  MaxTEDD| LongestDD|  Trades | R3] RAR[%)| %PF | Expectancy | Long | A
1 19980101 §79,773,237.80 16.90% 081 0386 135 208% 26 118 421 1768 225 0.79 0.00
2 19990101 $68,155,192.61 10.89% 052 059 056 208% 17 119 430 1821 183 054 0.00
3 20000101 $48,265,480.49 117% 005  -001 -0.08 225% 237 137 0.46 4193 095 003 0.00
4 20010101 $50,213,075.27 0.14% 001 0.09 001 231% 356 138 215 -5.02 1.06 004 0.00
5 20020101 $64,006,859.24 2.09% 048 059 077 19.1% 93 152 224 1047 159 038 0.00
6 20030101 $71,162,055.57 1251% 081 0.79 221 155% 141 147 324 1285 181 053 0.00
7 20040101 $72,791,711.82 1337% 065 092 158 207% 143 159 318 1067 177 053 0.00
8 20050101 $68,051,509.97 11.34% 055 0.79 111 20.7% 197 159 383 1352 168 047 0.00
9 20060101 $66,283,808.09 987% 053 059 126 185% 17 149 250 10.08 161 0.42 0.00
10 20070101 §73,841,146.43 13.89% 0386 081 186 16.2% 129 134 381 1453 206 065 0.00
1 20080101 $98,886587.82  2554% 146 114 2.00 17.4% 129 133 308 1219 312 120 0.00
12 20090101  $100,765,113.71 26.39% 151 126 216 17.4% 85 130 934 31.66 325 129 0.00
13 20100101 $78,999,134.83 16.48% 0.90 087 0565 18.4% 156 134 684 2535 240 0.89 0.00
14 20110101 $49,576,649.57 0.28% 0.02 0.04 -0.03 18.3% 276 146 038 126 101 0.00 0.00
15 20120101 $54,327,204.93 281% 018 031 021 16.0% 180 148 093 188 124 0.16 0.00
16 20130101 $55,155,861.32 333% 017 034 030 19.8% 180 145 184 7.04 130 019 0.00
17 20140101 $57,358,762.46 469% 022 047 038 215% 207 152 132 535 138 024 0.00
18 20150101 $63,346,765.72 823% 046 075 039 18.1% 285 140 041 1.04 171 043 0.00
19 20160101 $83,664,774.49 1873% 130 118 128 14.4% 133 131 651 1931 268 0.96 0.00
20 20170101 $89,310,253.84 2137% 149 131 142 14.4% 157 138 843 2349 269 099 0.00
21 20180101 $50,282,742.59 5.84% 026 048 126 222% 151 162 018 097 138 024 0.00
22 20190101 $71,127,195.01 12.48% 056 0583 142 222% 105 164 236 1296 190 056 0.00
23 20200101 $84,282,468.33 19.04% 123 112 33 155% 108 152 736 3056 241 086 0.00
24 20210101 $68,445,078.86 11.04% 079 091 121 14.1% 151 164 418 13.96 165 041 0.00
25 20220101 $90,20426505  21.84% 1.01 121 339 215% 151 157 422 16.85 232 083 000 v
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In both cases, success is completing at least 70% of the periods (both 365-day and 1095-day) with positive
returns.

e For the one-year test window (365/365): 20 out of 27 periods ended with a positive rate of return
(74%).

e Forthe three-year test window (1095/365): 23 out of 25 periods ended with a positive rate of return
(92%).

Thus, the test of the strategy's stability on a moving data window was passed.
4. Stability long/short

In the case of many instruments, markets have a natural tendency to move in an upward direction (so-called
Long Bias), which makes investing in bullish scenarios often easier than betting on bearish scenarios.
Optimizing a strategy for a bullish scenario, which is usually implied by the data used for optimization, can
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lead to problems when markets enter long-term bearish trends. In such conditions, the strategy can
generate significant losses.

To check if the strategy shows a tendency to Long Bias or (less often) Short Bias, the distribution of historical
buy and sell transactions should be verified. Ideally, this distribution should be around 50%/50%. However,
if one side is significantly favored (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 180's v.2 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 different 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:

e For the portfolio with the highest MAR (obtained on IS data), the percentage of instruments with
profit factor > 1 will be at least 80%.

e 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.
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Instrument Perfformance Summary
Pyninl Wins % Losses % Trades Win Months % Loss Months % Avg. Win % N;_;.Lnn% Avg. Trade % % Profit Factor
C 10 208% 38 79.2% 48 265 81.8% 59 18.2% 4.27% 0.42% 0.56% 27
cC 8 16.0% 42 84.0% 50 267 824% 57 17.6% 5.16% 0.48% 0.42% 2.06
CFI 1 324% 23 67.6% 34 279 86.1% 45 13.9% 5.01% 0.34% 1.39% 6.96
CL 13 21.7% 47 78.3% 60 252 T77.8% 72 222% 1.96% 0.43% 0.09% 126
CcT 13 25.0% 39 75.0% 52 260 80.2% 64 19.8% 3.07% 0.43% 0.45% 239
DX 15 30.0% 35 70.0% 50 264 815% 60 18.5% 317% 0.47% 0.62% 289
EBL 1 204% 43 79.6% 54 254 78.4% 70 216% 2.15% 0.42% 0.10% 1.30
ES 21 262% 59 738% 80 234 722% 90 27.8% 1.55% 0.45% 0.08% 123
FDX 10 196% 41 804% 51 268 827% 56 17.3% 1.18% 0.44% 0.12% 0.66
FLG 8 18.2% 36 81.8% 44 268 82.7% 56 17.3% 3.29% 0.48% 0.20% 151
GC 9 18.8% 39 81.2% 48 262 80.9% 62 19.1% 1.13% 0.37% -0.09% 0.70
HG 9 18.8% 39 81.2% 48 266 82.1% 58 17.9% 6.10% 0.46% 0.77% 3.06
HSI 15 333% 30 66.7% 45 261 80.6% 63 19.4% 2.30% 0.45% 0.47% 254
KC 9 243% 28 75.7% 37 273 84.3% 51 15.7% 1.72% 0.34% 0.16% 161
LCO 19 339% 37 66.1% a6 250 T77.2% 74 228% 217% 0.44% 0.45% 253
LGO 9 25.0% 27 75.0% 36 275 84.9% 49 151% 6.40% 0.47% 1.25% 457
NG 10 164% 51 83.6% 61 259  79.9% 65 20.1% 1.74% 0.42% -0.06% 0.82
NIY 12 25.0% 36 75.0% 48 263 81.2% 61 18.8% 2.39% 0.53% 0.20% 151
NQ 18 20.9% 68 791% 86 226 69.8% 98 30.2% 2.07% 0.43% 0.09% 126
oJ 1 239% 35 76.1% 46 265 81.8% 59 18.2% 1.98% 0.47% 0.11% 1.3
PA 7 318% 15 68.2% 22 293 904% 31 96% 3.90% 0.42% 0.95% 432
S 13 21.7% 47 78.3% 60 253 78.1% 71 21.9% 2.91% 0.46% 0.27% 1.77
SB 12 286% 30 714% 42 271 836% 53 16.4% 3.71% 0.42% 0.76% 354
Y 15 30.6% 34 69.4% 49 255 T78.7% 69 21.3% 2.43% 0.46% 0.42% 232
w 6 11.3% 47 88.7% 53 264 815% 60 18.5% 1.34% 0.43% 0.23% 0.40

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.
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Instrument Performance Summary

Wins % Losses % Trades Win Months % Loss Months % Avg. Win % Avg. Loss % Avg. Trade % % Profit Factor
E 7 26.9% 19 731% 26 293 90.4% 31 96% 2.45% 0.41% 0.36% 218
cC 2 250% 6 75.0% 8 310 95.7% 14 43% 12.56% 0.52% 2.75% 8.01
CFI 6 333% 12 66.7% 18 296 91.4% 28 8.6% 1.12% 0.33% 0.15% 1.70
CL 6 200% 24 80.0% 30 279 86.1% 45 13.9% 2.68% 0.48% 0.16% 141
CcT 7 25.9% 20 74.1% 27 293 90.4% 31 96% 0.63% 0.41% -0.14% 0.54
DX 7 25.0% 21 75.0% 28 290 89.5% 34 105% 1.72% 0.52% 0.04% 1.10
||EBL 2 125% 14 87.5% 16 302 93.2% 22 68% 3.01% 0.46% -0.03% 0.93
[Es 9 196% 37 804% 46 267 824% 57 17.6% 1.29% 0.48% -0.13% 0.65
||FDX 2 95% 19 90.5% 21 298 92.0% 26  8.0% 0.48% 0.44% -0.35% 0.12
||FLG 4 30.8% 9 69.2% 13 306 94.4% 18 56% 3.20% 0.48% 0.65% 294
[cc 2 14.3% 12 857% 14 305 94.1% 19  59% 0.59% 0.35% 0.21% 0.29
[HG 1 48% 20 952% 21 295  91.0% 29 9.0% 8.53% 0.44% 0.01% 0.98
||HSI 4 13.3% 26 86.7% 30 285 88.0% 39 12.0% 2.79% 0.54% -0.09% 0.80
[kc 2 154% 11 846% 13 308 95.1% 16 49% 0.69% 0.41% -0.24% 0.31
|[LCO 9 30.0% 21 70.0% 30 284 87T.7% 40 12.3% 2.61% 0.48% 0.45% 2.32
|[LGO 3 214% 11 786% 14 304 938% 20 6.2% 5.68% 0.51% 0.82% 3.06
|[NG 8 320% 17 68.0% 25 291 898% 33 102% 1.62% 0.42% 0.23% 182
|[NIY 5 208% 19 792% 24 292 90.1% 32 99% 2.94% 0.55% 0.18% 141
|[NQ 8 154% 44 846% 52 258 T79.6% 66 204% 1.89% 0.47% -0.11% 0.73
|[OJ 8 286% 20 7T14% 28 287 88.6% 37 114% 1.78% 0.41% 0.22% 1.74
PA 4 26.7% 11 73.3% 15 304 938% 20 6.2% 4.65% 0.44% 0.92% 3.87
S 7 18.9% 30 811% 37 275 84.9% 49 151% 2.50% 0.48% 0.08% 1.21
SB 9 31.0% 20 69.0% 29 286 88.3% 38 11.7% 2.46% 0.44% 0.46% 2.50
A4 3 12.0% 22 88.0% 25 293 90.4% N 9.6% 1.64% 0.49% -0.24% 0.46
I.W 4 13.3% 26 B86.7% 30 288 88.9% 36 11.1% 0.92% 0.43% -0.25% 0.33

For our tested strategy:

e The portfolio with the highest MAR (obtained on IS data) has a percentage of instruments with profit
factor > 1 at the level of 84%;

e The portfolio with the lowest MAR (obtained on IS data) has a percentage of instruments with profit
factor > 1 at the level of 56%.

Thus, the stability test of the strategy on the financial instruments portfolio was not passed. Therefore,
further testing of the strategy is not justified, because its use in real transactions is highly doubtful.

6. Money Management (Position Sizing)
This step was skipped due to failure of previous stability tests.
7. Strategy Risk Management

This step was skipped due to failure of previous stability tests.
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Step 5: Walk Forward Analysis

This step was skipped due to failure of previous stability tests.
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Step 6: Using the strategy in real time

This step was skipped due to failure of previous stability tests.
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