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Test Specification

The following study contains a summary of the key elements of the investment strategy testing process.
Although they are not directly related to the specifics of the strategy itself, they have a significant impact on
the final results:

o Portfolio of instruments — unless otherwise stated, strategies are tested on a portfolio of futures
contracts covering various asset classes. These instruments are listed on global exchanges, mainly in
the US. Some strategies may be tested on the “ Equity ” market, which will be clearly stated.
Futures contracts:

=  Corn (C)

= Cocoa (CC)

=  EUA Emissions (CFl)

= Crude Oil (CL)

= Cotton (CT)

= US Dollar Index (DX)

=  Euro German Bund (EBL)
= E-mini S&P 500 (ES)

= DAX (FDX)
= Long Gilt (FLG)
=  Gold (GC)

= Copper (HG)

= Hang Seng (HSI)

= Coffee (KC)

=  Brent Crude (LCO)

=  Low Sulphur Gasoil (LGO)

= Henry Hub Natural Gas (NG)
= E-mini Nasdaq 100 (NQ)

=  Nikkei225 (NIY)

= Frozen Concentrated Orange Juice (0J)
= Palladium (PA)

=  Soybeans (S)

= Sugar (SB)

= 10-year US T-Note (TY)

=  Wheat (W)

= US Dollar Index (DX)
=  Euro German Bund (EBL)
= E-mini S&P 500 (ES)

= DAX (FDX)
= Long Gilt (FLG)
=  Gold (GC)
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= Hang Seng (HSI)

= E-mini Nasdaq 100 (NQ)
= Nikkei225 (NIY)

= 10-year US T-Note (TY)

e Testing Timescale — Unless otherwise indicated, strategies are tested on a daily scale.

e Historical data source — all historical data used in the tests comes from the provider Commodity
Strategies, Inc (CSl). Data is adjusted for historical rollovers (back-adjusted) using the close-to-close
method based on Open-Interest.

e Software — Trading Blox Builder Il.

e Test window — historical data comes from the period from 01/01/1995 to 31/12/2024.

o Splitting historical data — according to best market practices, the ratio of out-of-sample to in-sample
data (days) should be no more than 1:8 and no less than 1:3. This means that for every 1 year of out-
of-sample data there should be at least 3 years of in-sample data, but no more than 8 years. A similar
principle is used in Walk-Forward Analysis.

In our case, the tests are performed according to the following division:
= |n-Sample — based on data from the period from 01/01/2007 to 31/12/2024;
= Qut-of-Sample — based on data from the period from 01/01/1998 to 31/12/2006;
=  Walk-forward analysis (WFA) — on data from 01/01/1995 to 31/12/2024. The WFA (in-
sample) optimization window is set to 3 to 6 years, while the WFA (out-of-sample) testing
window is set to 25%-35% of that time.

e Transaction costs — slippage for opening/closing a position is 7.5% of the ATR (Average True Range)
on the day the position is opened/closed. In addition, a commission of USD 4 for round-trip (i.e.
buying and selling a contract) is included, as well as a roll slippage of 7.5% of the ATR in case of rolling
the position to the next series of contracts.

Conservative transaction costs reduce the compound annual rate of return (CAGR%) by up to several
percentage points, depending on the investment strategy.

e Position size —the position size is determined based on the instrument’s volatility (volatility adjusted)
measured by ATR ( Average True Range) and/or the distance of the defensive order (being part of
the strategy or the hypothetical value of such a stop loss order) using the Percent Risk method (also
called Fixed Fractional Money Manager).

e The Objective Function —is a measure against which the investment strategy and WFA are optimized.
In other words, itis a measure whose value we want to have as high and as stable (robust) as possible
when optimizing and WFA.

In our case, it is MAR (CAGR%/Maximum Drawdown), which is a measure of profit to risk.
Additionally, the maximum drawdown is extremely important in the entire analysis.
It is important to remember that when optimizing parameters, the objective function is one of
several elements considered in selecting the final set of parameters. When determining the best set
of parameters, consider:

= objective function value;

= aset of parameters that is the most stable (robust) in the range of +/-20%;

= a set of parameters that is characterized by the most stable distribution of the drawdown

over time and the equity curve.

e Parameter optimization — only those parameters that are key to a given investment strategy are

tested and optimized. For the remaining parameters, fixed values are used that are not subject to
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optimization. For example, when calculating the ATR indicator, the value of which is used to calculate
the stop loss order distance, the length of the window (number of days) for determining the ATR is
fixed and equal to 40 days. To check whether a given indicator is key to the strategy, the strategy
should be tested on a wide range of parameters for this indicator. If the strategy results are similar,
it can be assumed that the indicator is not key and the given parameter can have a fixed value.

The next elements that should be mentioned during optimization are the window ranges (interval)
of the tested parameter (e.g. for a moving average it can be a range from 10 to 30 days) and the
change step. Both of these elements are related, so they should be discussed in parallel. As for the
tested window range for the parameter, it must be consistent with the idea of the strategy. That is,
if the strategy is to be short-term and catch short movements, then the length of the short moving
average (in a strategy with the intersection of two averages) will not be tested in the area of 100-200
days, because it does not correspond to the strategy's assumptions. A probable range is 10-20 days.
Another issue is the step change. For a short moving average, the step can be 1 when testing the 10-
20 day range (i.e. 10, 11, 12... 20 days). However, if a long moving average is tested in the 100-200
day range, adopting a step of 1 day can lead to overfitting. It is more reasonable to use a step of 10
days to maintain the relationship between both averages (10 steps in each case). You can also extend
the first range to 10-30 days with a step of 1 day, and the second with a step of 5 days for the 100-
200 day range. In general, you should maintain the relationship between parameters that affect each
other.

o Number of Test Trades — The general rule is that the more test trades the better. However, the
overarching rule is that for each element of the strategy that is being optimized, there should be at
least 50 test trades. For example, if the strategy is based on the intersection of two moving averages
and uses an initial stop loss order, we have a total of 3 elements to optimize. So we need at least 150
test trades.

e Metrics — When testing and optimizing strategies, | look at the following metrics:

= CAGR% (Compounded Annual Growth Rate) — shows the average annual growth rate of an
investment over a given period of time, taking into account the effect of compound interest
(geometric mean).

= Max Drawdown — A one-time event that reflects the largest drawdown from the previous
equity peak during the testing period.

= MAR (MAR Ratio) — a risk-return assessment ratio measuring the rate of return on an
investment (CAGR%) in relation to the maximum decline in the value of capital (Max
Drawdown) in a given period.

= Sharpe Ratio — divides the annualized rate of return by the annualized standard deviation of
returns, using monthly data. The risk-free rate is not included in the numerator.

= Longest drawdown — the longest duration of a capital drawdown in total capital over the
entire testing period, measured from the previous capital peak to the new capital peak,
expressed in months.

= RAR % (Regressed Annual Return) — a stable measure of the rate of return, calculated on the
basis of linear regression of all points that make up the equity curve, resistant to changes in
the start and end dates of the test.

=  R3 (R-cubed; Robust Risk/Reward Ratio) — a stable measure of risk-reward. It uses RAR% in
the numerator and the "length-adjusted maximum drawdown" in the denominator, which is
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the product of the average maximum drawdown and a multiplier that takes into account the
length of drawdowns.
The average maximum drawdown is calculated by summing the five largest drawdowns and
dividing the result by five. The multiplier for the drawdown length is the average maximum
drawdown length, which is equal to the sum of the five longest drawdowns in days, divided
by five, and then divided by 365.
= R Sharp (Robust Sharpe Ratio) — a ratio of risk-to-return assessment, dividing RAR% by the
standard deviation of the monthly return rate per year.
= Percent Profit Factor — the ratio of the total value of profitable transactions to the value of
losing transactions in percentage. The ratio must be at least 1, and values above 1.5 indicate
a good investment strategy.
= Expectation ratio (R Ratio) — sometimes called Expected Value, is a ratio that shows how
much profit is expected for each dollar risked in a given transaction. It is calculated as the
ratio of the average profit from all transactions to the average risk in all transactions. By
average risk we mean the percentage of the initial capital risked in the transaction (stop loss).
An indicator value greater than 0 indicates a profitable system, while values less than O
indicate loss-making systems. The indicator should be at least 0.1 (i.e. for every dollar risked
we gain on average 10 cents), while readings above 0.2 indicate a good investment strategy.
= SQN (System Quality Number) — a measure that is the ratio of the Expectation Ratio (R Ratio)
to the standard deviation of the Expectation Ratio (R Ratio). The result is then multiplied by
the square root of the number of transactions. This measure shows how much the
Expectation Ratio is significantly different from zero — the higher the value, the better:
= Below1—aweaksystem;thereisasmall chance that the system will generate results
significantly higher than 0 in the long term.
= 1.01-2.00- Medium system; to be statistically significant, must have an SQN value
of at least 1.70.
= 2.01-3.00-good system; its profitability is statistically significantly higher than 0.
= 3.01-5.00 - great system.
= 5.01-7.00-aphenomenal system; there are probably only a few like itin the world.
= 7.01 and above — “the holy grail”.
= E-ratio — an indicator of the ratio of the Maximum Favorable Excursion (MFE) to the
Maximum Adverse Excursion (MAE), adjusted for volatility (ATR).
= Charts — standard graphical presentations such as equity curve, drawdown, Monte Carlo
simulations, monthly rate of return, R-multiple.
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