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DATFRA - Mt4 EA Builder & Walk Forward Analyser

Flrst Post: Jul 10, 2014 8:02am Quote Cleanup Post 1

i Darwin-FX | joined oct 2013

Hello fellow traders ()

Today I can finally release my algorithmic trading framework. I have been working on this for many months, and now its time to
share it.

Its an algotrading framework, which builds on top of Metatrader4 and MQL Expert Advisors, and it is meant to analyse, optimise
and manage our EAs.

Features:

EA Builder: A simple to use EA builder allows you to let your computer search for new trading systems - without human
interaction

Walk Forward Analyzer: Analyse your trading systems with Walk Forward Analysis - fast, effective, multithreaded.
Metatrader4 Integration: DATFRA works on top of Metatrader4, you do not have to change your preferred trading
enviroment to use it!

MQL Library: Many MQL Functions and EA templates come with DATFRA, everything you need to immediately start EA
programming!

System Management: The internal Database allows you to manage your EAs, parametersets and various kinds of
analysis reports - neat and central

Data Manager: DATFRA can import history data from Metatraderd, Metatrader5 or CSV files.

Planned Features: (lot of them are already coded):

* Parameterspace Analysis: An analysis method 10,000 times as powerful as Walk Forward Analysis, read more about its
concepts: http://darwins-fx-tools.com/?articles&art4

* Professional & Flexible Builder: This will allow you to use any MQL Function, any Metatrader indicator and any Expert
Advisor for system building - full freedom for professional traders

* Portfolio Creation: Analyse correlation of trading systems - and build the ideal portfolio

» Live Optimisation: Let DATFRA re-optimise your EAs for the current market conditions - based on your findings during
walk forward- or parameterspace analysis.

* Cloud Builder: The simple EA Builder - which is already implemented - will upload it's found EAs, for the whole
community to download. Let's work together finding the best trading systems

* Monte Carlo Simulations: Determine the real statistical characteristics of a trade-distribution

This is an alpha version, so please be so kind and report all bugs to me via skype, pm or e-mail: http://darwins-fx-tools.com
[Pcontact
As long as this is a tiny project, everybody is also invited to contact me for general help or questions about the framework.

The software is free - and I want to keep it that way. However, I am not just sharing this because I am such a nice person, but
also because I want to make some valuable contacts and reputation through this project. So, if you like it, pay back through

sharing this with as many traders as possible :'

As this is under heavy development, I will update this thread frequently, whenever I change something or add new features - so
subscribe if you do not want to miss it!

Screenshots:
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Creating candidates...
Candidate 1 / 50:
=2 IFTHEN{ma_min_price_distance(110 - 200, 222 - 266, 0), PASS(rsi_slope_hard{ES, 0)), 1)
<= NOT(ichi_trend(0))
Candidate 2 / 50:
=3 NOT(rsi_slope{B0, 0))
<= GT(22- 23, rsi_extended(56 - 277, 0))
Candidate 3/ 50:
=» IFTHEN(THENIF{stoch_slope_hard{58, 0], 0, THENIF{ma_slope(14 - 239, 48, 0), -1, 1)), 0, stoch_slope_hard(45, 0))
<= THENIF{PASS{GT (ichi(0), PRICE_HI{1, 113 - 195))), 1, stoch_threshold(D}}
Candidate 4 / 50:
=> PASS{rsi
<= THENIF(OR(ma_slope_hard(3 - 74, 16, 0), DIFF_GT{ema(5 - 17, 69, 3, 0), ichi(0), 37 - 58)), 1, 0)
Candidate 5 / 50:
=> IFTHEN(stoch_slope(58, 0), DIFF_GT(sma(66 - 237, 50, 3, 0), sma(99 - 118,71, 4,0, 6 - 17, 1)
<= NOT(sar(3, 0))
Candidate 6 / 50:
=» PASS{macd_hist_slope(75, 0))
<= THENIF(rsi_threshold(0), 1, THENIF(DIFF_GT{PRICE_LO(, 102 - 168), PRICE(2), 13 - 93), 1, rsi_slope_extended(19 - 28, 55, 0)))
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Download & Instructions:

Download the tool here: http://darwins-fx-tools.com

ATTENTION: There is a manual linked on my website, READ IT ALL! You will not even be able to install this software if you do not

carefully follow the instructions (thats not a 'just click on Next' kind of installation routine!)

The manual is constructed out of slideshows with a bit of text, so it wont take long. But you MUST read every text below every

image, there are sometimes very important instructions written there,
If you do not do so - please, dont bother using my software.

-Darwin

Last Post: Jul 16, 2

Edit Quote Cleanup Post 2
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Why backtests are useless, EAs are
flawed and their parameters are bad

THE GENERAL APPROACH TO SYSTEMATIC TRADING

Take a trading logic => Generate an EA that trades exactly like it => Optimise Parameters => Do a

backtest => Trade it live => $$$

BUT: Everybody that has ever had an EA that was a money-printing machine in the backtests (and this
is very, very easy to be done), knows that a good backtest does not imply profitable live trading.

And that is the problem. We need a test-method on whichs evaluation we can rely!

STATEMENT 1: Your parameter choices are not good

Well, every EA consists of 2 things:

1. the logic/script itself

2. the parameters (like periods for moving averages, stop loss values etc. Just everything that can be adjusted!)

The first thing is static and "given". And a lot traders only focus on this part.
But, an EA can behave in very different ways, depending on the parameters. And there can be billions
of possible parameter-combinations (=parameterset).

There are 3 approaches to determine the parameterset for live trading:

1. the intuitive approach (non adapting):

The trader just chooses the parameters based on his expert knowledge. But, there are just too many
possible parametersets. You can't just "guess" them without evaluation and testing. It does not matter
how good you are, you are never good enough to "think through" this huge amount of possibilities in a

reliable fashion!

2. the "optimise on all data" approach (non adapting):
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The trader chooses the parameters based on all past data. So, the configuration/parameters that
worked best for the last 12 years, for example, are chosen to be traded live. But, to stay up-to-date it is
not a very good method to optimise the parameters on so much and therefore OLD data. Because the

market today is not the same as it was 12 years ago.

3. the "optimise on the last few years" approach:

The trader chooses the parameters based on the last few years of data. But you can not just take this
approach without testing how this "optimisation method" would have worked in the past. And this is
exactly what a walk forward analysis will do: "Optimise on the last few years", but it tests this approach

on all data in the past!

STATEMENT 2: A non-adapting EA can never make
longterm profits

I mean, there is an infinite amount of possible trading-systems AND an infinite amount of ways the
market can change AND an "infinite" amount of possible parameters for your trading-system.
Considering this, would you really want to bet money on the fact that you have a trading system that will

always work, in the same way, without adaption, on all future market conditions? | would not.

"But why shouldn't | be able to put a traders knowledge into a script and trade it?"

Its simple: A trader always learns, he takes input from many sources, he has knowledge about the
markets and therefore he adapts his trading strategy so he can always be as close to the markets as
possible.

A simple EA script can't do this, a Walk Forward Analysis can (to some extent).

Reason #1 why there are many "profitable" EAs out there

The EA really works, it has a sound strategy and was developed properly. But the markets always
change, and they can change in infinite ways.
So, at some point, the traded market-inefficiency WILL(!) change, and the EA can not adapt to this

change and therefore will lose its profitability.
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Reason #2 why there are many "profitable" EAs out there

is that some of them, sound or unsound systems, are just lucky.

If you send 10.000 people to a casino and let them play for a while, just due to chance, some of them
will make profit over some time.

The same is for EAs, if there are enough of them, some will really make profit (even if they are in fact
useless).

But as they keep trading, they will lose, as the probabilities are against them (same as in a casino).

Reason #3 why there are many "profitable" EAs out there

is the huge risk some EAs take (grid trading, martingale systems etc).
These EAs take very huge risks to make small profits. But somewhen, the risk strikes, and at that point,

the EA will to lose (all) money.

Reason #4 why there are many "profitable" EAs out there

is the small timespan on which they are profitable. Its no magic to make profit for months, but its hard to

make it for many, many years.

STATEMENT 3: A backtest does not tell you anything
about the future performance

Well, don't get me wrong, | strongly hold the opinion that simulations on the past are the only way to
really test a trading system.

But what does a backtest tell you? Just that your system performed well on the past.

But is trading really about having a system that represents the past?

No, trading is about designing a system on the past and then trade it in the future.

THIS IS A FUNDAMENTAL DIFFERENT QUESTION THAN WHAT A BACKTEST CAN TELL YOU!
You want to answer the question "how good is my live trading performance" with the answer to the

question "how good did my system perform in the past”. That logic is flawed, of course.
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"But if | use out-of-sample data to verify my backtest..."

Out of sample testing is a good idea. But you only have one optimisation-dataset and one test-dataset,
which is not very reliable.
Walk forward analysis, somehow, is out-of-sample testing on steroids. It uses the same method, but

generates 10-1000 opti/test dataset-pairs.

"So, are all backtests useless?"

No, it can help you to get sound and good trading systems, if done right.
But my point is that a good performance in a backtest does not make sure the system is also good in

live trading.

Trading is a game of probabilities, and the probability that an EA is profitable, only based on a good

backtest, is very, very low.

"But why should a system that performed good over the past simply stop
working"

The main reason is, and that might be the most important one, OVERFITTING.
That means, the EA tackles an "random" inefficiency of the market that was just there in the past, but

that was no real thing.

I found a very good picture that explains 'overfitting":

Internet Explorer vs Murder Rate
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You see? There are infinite of such useless "relationships" in the price data, and most EAs tackle one of
them which gives them very good backtest results, but that was just due to luck, and these
"relationships"” will not hold in the past.

And as there are a lot more of these overfitted solutions than sound ones, the chances are very high

that you optimised towards such an overfitted system.

The other reason is that the markets always change. So even if you have a non-overfitted, good

performing backtest, you will run into serveral problems that you can read in Statement 2

THE SOLUTION: Walk Forward Analysis

Well, some of you will already know how a walk forward analysis works. For the others here is a short

overview, as | will explain the process in more details in a future thread.

A WFA takes, for example, the data from 2000 to optimise your system, then tests it on 2001 (which is,
from the point of optimisation, the "future" or "live trading").

Then it walks forward and optimises the system on 2001, test it on 2002. Then optimise on 2002, test
on 2003 etc.

Do this until you walked through your whole data and only consider the "live trading" in your evaluation.

You see? With this simple tactic you can tackle the 3 problems | have described above, the lack of
adaptability, the need for a evaluated parameter selection process and the uselessness of a "past-

performance"-backtest.

And then, when you want to trade the system live, you do the exact same thing that you have tested:

1.) Optimise on the last available data, with the same optimisation settings you tested in WFA

2.) Trade it in the future, with the same procedure you tested in WFA

And that is the main difference to normal backtests: You trade your EA in the exact way you traded it

Learn more about how Walk Forward Analysis works
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Walk Forward Analysis - the only logical
successor to backtesting

Initial Situation

First, let's sum up what the essential parts of every trading system are!

1. The system's logic

The most obvious part! And for a lot beginners it's the only part they know, which is dangerous.
This might be a manual trading system or an expert advisor or any other form of fixed trading-logic / trading-system

/ trading-strategy (btw: all 3 terms name the same thing in this article)

So far, so good. But you all know that every strategy has some kind of variables/parameters (like the periods of
moving averages or stop-loss levels etc), that are NOT FIXED(!) but can vary, which brings us to the second part.

(If you just set them to a fixed value because "this should work".. well, it wont, at least not in the long term)

2. The system's parameter-ranges

The ranges of the parameters are an ESSENTIAL part of every trading-system, as they determine the exact

behaviour of it (tough the trading-logic always stays the same).

So, for example, a moving-average-period might range from 5-15 to capture short-term price movements.
It is not 6 and not 11 and not 14, it is 5-15, as the markets change, we can not choose a concrete value, ALWAYS a

range!

3. The market, the amount of data, the desired characteristics
Every strategy trades on a market, so we want to determine on which. (eg EURUSD / H4)

But thats not enough, we also have to determine how many past-price-data we want to use to evaluate our possible
parameter-choices.

Because, as | said, a system always has parameter-ranges, but for live trading we have to choose concrete values!

And we do this by evaluating all parameter-possibilities on the last X years of price-data, and after evaluation, we

end up with a huge list of possible and "independent” trading-systems (each of them with different parameters, but
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the same main-logic).

And each has it's own characteristics like "profit" or "profit factor" or "relative drawdown".

So, we also have to determine how to pick the "best" parameters.
But it's not as simple as saying "l want much profit”, because the characteristics often don't hold in the future!
Instead we want to choose in a way that gives us a high probability of picking parameters that will succeed during

live trading.

Simple, isn't it?

An illustrating example

The system's logic:

Let's suppose a very basic trading-system: "If the price moved more than X pips in the last Y days, a course
correction will happen" (this is not a valid strategy, its just thin air for the sake of simplicity).

The parameters would be X and Y in this case.

The system's parameter-ranges:

To make it all simple, | chose X to be 100-200 pips in this example, and Y to be 2-3 days. (also, just thin air!)

Amount of data & prefered characteristics:

Here we choose the last 10 years of data to evaluate the possible parameters on, and "profit" as prefered
characteristic.
(tough, as | said, in reality profit is not a very good indicator for parameters that will have a good future

performance)

The process:

Ok, now before we can trade that system, we make an optimisation on the last 10 years.
That means we backtest every possible parameter-combination for our system and choose the best in terms of

"profit".

For sake of simplicity, here is a cropped example:
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"If the price moved more than 100 pips in the last 2 days, a course correction will happen”. => 1000$ in the last 10
years.
"If the price moved more than 150 pips in the last 2 days, a course correction will happen”. => 1200$ in the last 10
years.
"If the price moved more than 200 pips in the last 2 days, a course correction will happen”. => 1500% in the last 10
years.
"If the price moved more than 100 pips in the last 3 days, a course correction will happen”. => 900%$ in the last 10
years.
"If the price moved more than 150 pips in the last 3 days, a course correction will happen”. => 950% in the last 10
years.
"If the price moved more than 200 pips in the last 3 days, a course correction will happen”. => 950% in the last 10

years.

Soo, According to our prefered-characteristic (profit), we would choose X = 200pips; Y = 2 days, and then just trade
the strategy.

Well, that's the "normal" process of EA-trading, and | claim it does not work this way.
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EA-Analysis: How to ask the right questions

Ok, now that | have described the current process and how it is all done, here comes the "new" part.
The goal itself always stays the same, we want to pick the best parameters (based on some kind of evaluation on

the past), and then we want to trade live!

Remember: The only thing a backtest can tell is "How good did my system+parameters perform in the past".

But that is NOT what we want to know! Be sure that you really understand this.

Initial Question; What we actually want to prove with analysis.

"Does the way we choose parameters for live trading (‘pick the one with best profit over the last 10 years' in the

above example) give us a high probability to pick parameters that are profitable during live trading?"
So we are actually interested in the relationship of past-performance&future-performance, not backtest-results!!

If the answer is No, one or more of the 3 things described in "Initial Situation" are wrong. Might be the logic itself,
the parameterranges etc..
If the answer is Yes, the performance in the past and the performance in the future are somehow correlated for our

EA, and we can trade the system!

The logical evolution; From Backtests to Walk-Forward-
Analysis

Step One: Backtesting - in it's worst form

ELURLSD / Ha ' ' W ' W,/‘\M '
gt e AT e e

We seek the best parameters on the whole available data, then we take the performance on this data as

indicator for future profits

Pro:

® \We will get parameters that performed well on a wide range of data
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Contra:

® Every single EA trader that used this method and then tried to trade an EA live, based on good backtests, can tell you: It just
does not work this way.

® Overfitting / Curvefitting! We first optimise the parameters, and then test them, all on the same data. That means we have no
clue if we have valid parameters or overfitted ones.
Overfitting means, we optimised towards a random behaviour within our data, that just exists in this particular dataset, and
will not hold in the future.

That means, we captured a relationship that existed but was not a sound one. Like this:

Internet Explorer vs Murder Rate

18,000 80%
17,200
; T5%
16,400
60%
15,600
45%
14,800
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O Murders in US B Internet Explorer Market Share

Don't fool yourself in thinking "ah, this wont happen”... Almost all "relationships” within the markets are like this, as most
price-movements are random!
If you do not understand overfitting, google for more information, as it is our archenemy in mechanical trading.

® No significance for future performance! Remember that the initial question is not how good our parameters performed on the
past, but how high the probability of succes AFTER the optimisation-timespan (so, "in the future", during live trading) will be.
As we did not do any tests with our parameters that take into account the relative future, we did not even try to answer the
initial question.
We just answered the question "How good did our parameters perform in the past", not taking into account anything about
the "future™ => very bad.

® Even if you could somehow magically invalidate my above points, because the parameters worked well on a huge amount of

data, they are not really the best for the current market - just average good on all market-conditions.

Step Two: Backtesting using unseen/out-of-sample data
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EURLSD / Ha ' ' W ' w '
v AL VR AT e

We seek the best parameters on the largest part of our data We use an independent part of

our data to verify our results
and use this as indicator for
future profitability

Notice: The first dataset, we use to optimise our parameters on, is called "in-sample" (is). The second, unseen,

dataset is called "out-of-sample" (00s).
Pro:

® We now have a lower chance to get overfitted parameters, as we use an independent dataset to validate our parameter-

choices.
Contra:

® Due to the infinite amount of senseless/unsound relationships within the markets, we still have a (too high) risk for overfitting,
as chances are too high that we just got parameters that are valid (curvefitted) on both datasets, but not valid in the future.

® |f the system did not work in out-of-sample and you then begin to tune your parameters until you get good oos-results, your
oos-results are not longer "unseen" and becoming "in-sample", which makes the whole approach using 2 datasets useless!

® We still use a very larg part of our data (in-sample) to find the best parameters, which also means we use a lot "old" data.
That is not a good decision as the behaviour of the markets in the past is not equal to the behaviour of today.

® Not just our in-sample dataset is too huge, also our out-of-sample dataset is too huge and therefore un-realistic. In the
example above it would be a few years, but would you really like to trade a system for years before choosing new,

re-adjusted, parameters? | would not!

Step Three: Backtesting using a more realistic data-amount

EURLSD / Ha ' ' W ' '
MWN%MMW* ww%ﬁtm_f”‘-f
P

Used to find the
hest parameters

Used to verify the
parameters
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Pro:

® \We now only use the recent market-behaviour to optimise our parameters, so we capture the market "at the moment", and
not"10 years ago”.

® \\e not test our parameters on a timespan that is more realistic (as it is not years but months!)
Contra:

® \We only used a small part of the available price-data for our tests. This is not very efficient!

® Ok, remember the initial situation, where we have settled on parameter ranges, amount of data to optimise on, and the
"desired characteristic". Our analysis has the purpose to verify these choices, wether they are valid or not.
But in this case, we only made one test with them, so we optimised on one part of the data, then we chose 1 parameter-
combination and tested it on 1 "unseen” dataset.
Facing the million/billion possible parameter-combinations an EA can have, and the infinite ways the markets can change to
generate new and "unseen" behaviour, do you really think that 1 test, 1 datapoint, 1 past->future relationship, is enough to

judge from? Of course not!

Step Four: Walk Forward Analysis

EURLSD / Ha ' ' W ' '
MWN%MMW* ww%ﬁtm_f”‘-f
P

Amount of data we use for

. parameter optimisation | | ‘

Amount of data we use for | | |
parameter verification / | | |
testing | |

So, as you might see, a Walk Forward Analysis is the same thing like doing a normal back- & out of sample-test, but
we do it over and over again, so we end up not just with 1 test-case but with many (100-150 in most cases, up to
1000 if we choose very small test-period).

That way we can verify our system + our optimisation-methodology on many, many independent test-cases, which

is THE reason why we want to use WFA instead of every other analysis-method described in here.

Pro:
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® [or our final analysis-report, we only take into account the green test-results, as they are the "unseen future" relative to the red
optimisation-windows.That way, we simulate the same process we would face during live trading: Optimisation on the past,
trading on the (relative) future!
That allows us to draw meaningfull answers to the initial question, as we only analyse performance in "the future".

® Ve use all data available for our testing

® \We have 100-150 independent "PAST=>FUTURE"-relationship-tests, which gives us a clue about the future performance,
not the past performance!

® \We avoid overfitting, as we use different datasets to optimise and verify our parameters

® f we want to trade live, we simply make "one more step” of the WFA, optimise on the last available data (the "red" dataset
would then end at the end of the chart), and then trade "in the future" (the "green" dataset would be our live trading). So we
trade the system using the EXACT same methodology we have tested 100-150 times already.

® Due to the frequent re-optimisation of parameters, the EA is also continuously re-adapted to the markets, which will most
likely increase the overall profit.

® A traditional backtest answers the question "How good was my EA in the past", whereas a Walk Forward Analysis answers
the question "How good will my EA be in the future, during live trading".

® |t does not only evaluate an EA, it also evaluates the corresponding trading plan that determines how to pick the best

parameters for live trading.
Contra:

® Most EAs will not pass this test. But this is not bad, because lets be honest, almost all EAs in existance are bullshit. So if
almost all EAs tested with this approach would give bad results, that would be great.
Evenif a lot people do not like to be disillusioned about their "holy grail money printing machines", it's better to face the truth

during EA-development and not during live trading.
"Contra":

® There are some limitations regarding this process which are discussed in the

The main advantage is that we get 100-150 (more or less) independent test-cases, whereas
a Backtest+Out-of-sample-test gives us only 1 test-case (or 1 datapoint).

Thinking this one step further, DATFRA can analyse a few hundred thousand (more or less)
independent test-cases per system.  Learn how and why
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Why 'Walk Forward Analysis' is still unreliable and useless!

Well, lets begin. My first concern is that the design of Walk Forward Analysis is, in its nature, unrewarding and not the kind of analysis a trader wants.

Also, | claim that the results of a WFA are more or less random, and if a system works well after a successful WFA, then not because the test was successful, but because the trader

designing the system did a good job.

In this article | do not yet want to show how this problems can be solved, | just want to demonstrate that they exist. In my next article | will explain how | think this all can be solved in

an elegant way.

The fundamental design problem

Walk Forward Analysis is designed to evaluate a trading construct you give to it.

This construct consists of:

Trading System (eg an Expert Advisor)

Market/Timeframe (eg "EURUSD / H4")

System's Parameter ranges (eg "Moving Average Period from 50-150")

Optimisation (In Sample) Timespan (eg "Optimise on 2 years of data")

Forward Trading (Out of Sample) Timespan (eg "Forward Trade for one month")

Preferred characteristic (eg "forward trade the candidate with highest profit")

So all this has to be pre-determined by the trader, out of intuition, and not based on true facts and data. But god, these are the most important decisions, how should one "guess"

them?!
And then, WFA will only be able to tell you if this construct would have worked in the past or not, thats it.

So in order to find the best trading construct, you have to use trial&error and repeat WFA step multiple times. This would then, step by step, even lead to the worst case, your

"unseen"” out-of-sample tests would slowly become "known" in-sample data and the whole advantage of WFA over backtesting would fade away completely.
This design related problems are already showing that WFA can not be the end of the road in terms of system analysis.

In a perfect world, you should give the analysis algorithms only the trading system and the market/timeframe, no other parameters. And then, the algorithm should tell you the best

choices for all the other parts of the trading construct, based on data and facts, not the other way round.

Side Note: it should NOT just tell you how to trade your systems, it should give you the possibilities to look into the system's characteristics on your own. You should never be forced

to trust any algorithms without the possibilities to check it's findings!

This is very, very important. It is not very much of value to evaluate a single trading construct, but it is a gamechanger if you can look into your strategies in a way that would allow

you to just "see" how they work and what trading construct will work best (More on this in my next article)

Even worse: Unreliable results because of lacking data

Ok, so even if a trader could come up with a good trading construct out of intuition/knowledge, WFA would still be a more or less random thing. But first, let's make a rough

calculation:

An example trading system and a small estimation of its parameterspace-size

So, a system that enters trades based on a Moving Average Crossover and RSl Indicator, and exits them using a different Moving Average Crossover has at least 5 Parameters (2x2

for MA-Periods + RSI Threshold). It's 6 if you take into account the StopLoss.

Let's say the “fast" Moving Average Periods can be 10-50 and the "slow" ones 50-250, the RSI threshold can be 1-100 and the StopLoss 50-150 pips (this is no real system, just an

example!)

So this system can already be traded in 40*200*40*200*100*100 different ways. That is 640 billion (640.000.000.000), which is quite a huge number.
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One might question my exact example strategy, but can not question the millions or billions of possible parameter combinations, even for small systems.

But thankfully, if we take into account that a lot of these parameter-combinations would behave very similar, we do not need to evaluate them all, but we need at least a meaningfull

sample of it, like a few hundred thousand or a few million.

So, keep this huge amount in mind, even for small systems, because with every new dimension for our optimisation problem's solution space (every new parameter) the amount of

possible parameter-combinations grows exponentially.

Walk Forward Analysis - missed data during optimisation
Ok, now lets look at the first step of WFA, and the first problem: Missed data because of inefficient algorithm design and computing time concerns.

During optimisation step of WFA, the algorithm should, in a perfect world, evaluate all 640 billion combinations in order to determine which of them work best. Of course this is not

possible, but a "meaningfull* sample (let's say 500.000) would be feasible and _needed_ if we want to look at the "real" picture.
The problem is, due to limitations of WFA algorithms, optimisation has to be done in every single Walk Forward Window.

Let's say we do a WFA on 10 years of data and our Forward Trading Timespan is 2 weeks: That makes 240 Walk Forward Windows. That means 500.000 tested parameter

combinations per window would need 120.000.000 single simulations.
And then, remember that WFA relies on a trial&error principle, so you will most likely have to do this a few times.

You see? Evaluating the "real" picture would take very, very long, and therefore most WFA implementations are forced to only evaluate an very much cropped fraction of the actual
parameterspace because it is not possible to evaluate the whole parameterspace (or a meaningfull sample of it) in a reasonably small timespan, because optimisation has to be done

in every single WF-Window.

This means, WFA most likely does not evaluate 500.000 parameter combinations per window but only 10.000 or 50.000 or something like that. So eventually we already lose like

90% of all data in this step.

This is a problem that could be solved if the trader has lots of time for his/her analysis (which is not likely, especially based on the trial&error method), or with a more efficient design

of these algorithms. Nevertheless, in praxis, this problem is ever-present.

For comparison: DATFRA, which is my private research project, only has to do one single simulation per parameter-combination, no matter how many WF-Windows it analyses. In the

above example, that would already decrease the computing time by the factor 240.

Parenthesis: What kind of data do we look at when analysing trading systems, what is a "datapoint"

1 will talk about "datapoints” and "data" quite frequently in this article and in my posts, so here is an explanation. When analysing systems, it is always about a trinity of informations.

Remember how WFA works:

EURUSD / Ha : : W : :
e M e
P

Amount of data we use for | | |
parameter verification / | | |
testing | |

Amount of data we use for
parameter optimisation | | |

So a datapoint, of which 1 is generated per Walk Forward window, consists of:

® The performance in the RED optimisation window

® The performance in the GREEN forward trading window
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® The used parameter-combination for this specific test

So, in our example, a WFA would generate 240 of them, whereas 120million (500k * 240) would be possible for our example system. That should already give you headache.

Walk Forward Analysis - tons of missed data during forward trading
Ok, now lets look at the second step of WFA, and the second problem: Missed data because of _wrong_ algorithm design and computing time concerns.

Now remember, a meaningfull sample of our trading system's parameterspace would be 500.000, and we have 240 WF-Windows. That would make a total of 120.000.000

optimisation-candidates. And out of this huge amount, a WFA algorithm takes the very best per window, 240 in this example.

That is 0,0002% of the total amount of all datapoints that we could use to describe/analyse this system and it's ability to produce good forward trading results, based on good

optimisation results.
And then WFA takes these few datapoints and claims it gives a somehow realistic view on a trading system's performance / robustness.

Thats nonsense! You also would not judge a picture's colour by looking at 1 pixel, would you?

A word about fluctuations and why the "very best" parameter combination is not meaningfull

You could argue that it is not important if we forward trade all 500.000 candidates per window, because we are only interested in the top performers, as they are the ones we trade in

realtiy.
Well this argument would _only_ works if:

® We would ignore the ~90% of data lost in the optimisation step
® The very best candidates would be meaningfull, which means that all candidates that are following (like the next 10 or 20 or 50, which is not much compared to 500.000) would behave in quite the same

way.

But reality is different, the performance of the top candidates per window fluctuates quite much and taking the "very best" therefore leads to more or less random outcomes.

Experiment 1

Here are some examples, | plotted the forward trading performance of the best (left) and the next 4 candidates of some random strategies | created and evaluated with DATFRA. Most

of the analysed WF Windows looked like these:
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These were just a few examples to illustrate my point of view, | could show hundreds or thousands of them.
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So, for the real picture, you would AT LEAST need to evaluate a few hundred of the top candidates, not just one, as it does not show the “real" picture. It's performance is more or

less random!

A perfect analysis algorithm would evaluate every single candidate that made at least 1$ profit during optimisation. That would give the real picture and most likely 1000 or 10.000 as

many datapoints than what a WFA gives.

Experiment 2
Here are some more examples, this time | plotted the overall WFE (red) and the WFE of single windows (green) of some random strategies | created and evaluated with DATFRA.

WFE (Walk Forward Efficiency) is a measurement that compares in-sample and out-of-sample performance and is used as THE statistic about system robustness in WFA (google for

it if you want to know more about it)

This clearly shows the flucutating nature of the results a WFA generates, and that the end result is not really telling much about your expected live trading performance.

Btw: To keep the plot scale in limits | did map all points > 2.5 to 2.5 and all points < -2.5 to -2.5, so reallity is even a lot worse. That is also the reason why the second image in the

second row does not look "right"

Experiment 3

| did repeat the same Walk Forward Analysis multiple times. | used the exact same parameters each time: EURUSD H4, optimisation was done using MT4's genetic algorithms,

Optimise on 700 days, trade for 60 days.

The tested system was very simple: It uses 2 Moving Averages for entry, 2 for exit and has 6 parameters total (4xMovingAverage period, 1 "difference in pips", 1 stop loss).

And here are the results of all 5 tests, | guess | do not have to comment them.
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A word about feasibility
Please do not think | only talk about grey theory here “as it is not possible to do this kind of simulations in a short enough amount of time anyway".

If the algorithm is designed well, one would not need a single further simulation in order to determine forward trading profit and not a new optimisation procedure for each

WF-window.
So for the used example, DATFRA can generate 34.000.000 "Optimisation=>Forward Trade datapoints" in ~24 hours and on a mid-end PC (8GB Ram, quadcore 3GHZ).
Still not 120millions, sure, but compared to 240, | think its a very good result.

So it IS feasible to analyse a system with such a level of insight, even on today's hardware.
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Parameterspace Analysis - DATFRA's
way of analysing systems

This is quite much to read, true, but | promise that you will find the article very usefull and that the

concept layed down here is superior to every other algo trading approach you have ever heard about. :)

Btw: Please read my other 3 articles before you continue with this one, you can find them here on the

forum.

How Parameterspace Analysis (PSA) works, Part 1 -
What is the fundament of all, what data do we work
with?

Parameterspace Analysis is no fixed and inflexible method, it is a datamining approach that first collects
all important data of a system, and then gives you the tools and interfaces to analyse and dig into this

data.

It works with all Metatrader4 Expert Advisors that trade only on bar opening - otherwise generating the

huge amount of data would not be possible.

What kind of data do we look at when analysing trading systems, what is a
"datapoint”

First of all, | will talk about data and datapoints frequently. So what is a datapoint?

Let's first recall how Walk Forward Analysis (and also Parameterspace analysis works):




2 of 12

EURUSD / Ha : : W : :
VTl et it WWW\—LJM
|~

Amount of data we use for
parameter optimisation | | |
Amount of data we use for | | |

parameter verification / | | |
testing | |

One datapoint can be generated PER PARAMETER-COMBINATION(CANDIDATE) and PER WINDOW.

It consists of:

® The performance in the RED optimisation window

® The performance in the GREEN forward trading window

® The used parameter-combination for this specific test

® (Some statistics about the RED window as a whole. For example, how many candidates were profitable in

optimisation, what was the average profit, what the average profit factor etc)

So in WFA, one datapoint per window is generated, as it only forward trades the very best candidate

per optimisation. In PSA, one datapoint per candidate is created.

For comparison, a Walk Forward Analysis usually works on ~50-250 datapoints. So it does 50-250
optimisations, takes the "best" result, forward trades them -> 50-250 datapoints.

PSA, in contrast does... well, read on.

What is the actual difference between WFA and PSA?

PSA basically does the same thing that WFA does (look at the image above), but after each red frame
(optimisation), it takes all parameter-combinations (==candidates) and forward-tests them, instead of

only the "best" one.

(Btw: One can choose if it should forward trade them all or just the candidates that made at least 1$

profit)

Then it saves each of these "optimisation->forward trading" datapoints to a database (this is what | call

the parameterspace of a system).
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Compared to a WFA this can easily produce 1.000 or 10.000 as many datapoints, that descibe a given

trading system.

And there lies the power of PSA, algotrading is about data and information, and it makes sure you get
as many data and information about your system as somehow possible, so you can make funded

decisions.

What might now just sound like "the same thing" (but with more datapoints) leads to a varity of

possibilities that are simply not possible with common WFA.

PSA by example - and some ideas how this data can be used

Taking my old example strategy (from article about Walk Forward Analysis) "If the price moved more
than X pips in the last Y days, a course correction will happen”, such a parameterspace-database could

look like that (its a simplified example of such a parameterspace, where each row is one datapoint):

Optimisad on: 01Jan.2001 - 0LJan.2003  Ferward Traded on; 0LJan.2003 - 01Jan.2004

ETRATEGY-CANDIDATE FITHESS DURING OFTIMISATION L unseen markst conditiony

f the peice moved mare than 100 pigs in the last 2 days,
& course correction will hageen

5 profit 1.3 profit facter 107 drawdown

oved more than 150 pips in the last 2 days, 1605 profit L9 profitfactor 5% drawdown

3t 7 darys, L1755 profie 1.4 profie fagene 7% dravdean

fthe price maved more than 100 pips i the Iase 3 days, oralt 1.2 profit factor deinidown
- arrection will hagpen STk B SRR e s

1f the price moved more than 150 pips in the last 3 days, 1705 profit 14 profitfactor  B% drawdown

& course coevection will hapoen

505 profit 1 5 profit factne 7 drawde
1f the price maved mare than 200 s in the last 3 days, 1905 profit: 1.5 profitfeckor T4 drriedonny

n eourse eorrection will hapoen

Optimized on: 01Jan.2002 - 01Jan. 2004 Ferward Traded on: 01.Jan.2004 - 01Jan.200%

"
Optimised on; 01.Jan.2003 - 01Jan.2005  Forward Traded on: 01Jan.2005 - 01Jan.2006

Rank based evaluation - normalising absolute values

If we analyse absolute fitness values, like profit, we do not take into account that sometimes a strategy

works better, sometimes it does not. Also we do not take into account different optimisation and forward

trading timespans.




4 of 12

So in order to have something "normalised”, | am using ranked fithess values for some analysis

methods. (Correlation analysis in particular). These ranks express the fitness relative to all other

candidates in one window!

An example should make this more clear, here we see the "profit rank"”, and how it is calculated from

"profit":

FITNESS DURING OPTIMISATION

Rank=6 roﬂt 1.2 profit factor 10% drawdown
Rank = 4 mfit 1.3 profit factor 2% drawdown
Rank= 2 mﬁt 1.4 profit factor 7% drawdown
Rank=5 mfit 1.2 profit factor 10% drawdown
Rank =3 uﬁt 1.4 profitfactor 8% drawdown
Rank =1 ufit 1.5 profit factor 7% drawdown

it

Profit in forward trading
[ unseen market conditions

Rank(forward) = 6

Rank{forward) = 5

Rank(forward) = 3

Rank({forward) =4

Rank(forward) = 2

Rank(forward) = 1

So, for a perfectly robust system the rank during optimisation and the rank during forward trading, would

always be the same. Plotted, it would look like this:

Rank
(forward)
==Y Achsis

Graph

Rank == X Achsis

So, based on how much our actual graph is different from this optimum, we can simply see how robust

our strategy is. No wired statistics, no unproven theories, just the robustness in one picture!

Some ideas on how this data can be used

Make sure you fully understand how this PSA-Database is structured, it is essential!
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Forward-trading all candidates instead of the "best one" is just the logical next step from WFA, but this

approach gives us enormous advantages:

1. No data is thrown away, it is all saved to make sure our evaluations are highly reliable and robust!

2. No assumptions have to be made. In WFA, you have to decide some things, before you start the
analysis. For example, what optimisation fitness value (like "highest profit" or "lowest drawdown" etc) is
used to pick the candidate, from optimisation, for live trading. So some very important decisions have to

be made without solid data, based on intuition, which is very bad, of course.

3. All the different parameter combinations, over all the different "past->future” windows, are in the
database, so we can just see which parameters are best for our system, no educated guesses or

trial&error needed. Perhaps a moving-average of 100-200 is best? Or is 50-100 better? Who knows...

4. Correlation tests based on ranks: As we have all the "past->future” datapoints in the PSA, we can
see how robust our strategy performs, how high the chance is that we get good live trades out of good

backtests/optimisation on past data.

5. We can see what market conditions our strategy is suited for. For example we can spot simple
thresholds for it, like "if a strategy makes >XYZ$ during optimisation, it has a very high chance to make
a good profit in forward trading." Same thing for overfitting, we could see when our strategies tend to be

overfitted, with the same threshold approach.

6. | am currently experimenting with this, but it shows very, very promising results: We can train artificial
intelligence (in my case Artificial Neural Networks) on all this data. And the Al can then tell us if we
should trade a given strategy at the moment, with what risk we should trade it and how likely it is that it

will make profit in the next weeks or days :)

All these evaluations are not possible with a WFA, as it is not "producing” the data needed for it. And
these are just the first ideas, | am sure the community will come up with dozend of ways to analyse this

data treasure
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How Parameterspace Analysis (PSA) works, Part 2 -
Practical examples: How PSA data can be used to
analyse a trading system

Now that you understand how PSA works and what data it generates, and what could be done with it
from a theoretical point of view, let me show you DATFRA as an example, and what power comes with

all this information.

A word about the analysed trading system

All examples were done with the default moving average expert advisor that comes with every mt4
installation. That is because | did not have time to develop strategies yet, as | am still busy coding all

this, so do not expect the examples to show any good results!

A word about findings and testing

First of all, as all the data we could need already is in the PSA database, we do never have to re-do any
simulations. So if we find that parameter X works best if it is between 75 and 100, we can simply filter
our PSA database, so it just contains datapoints with where "parameter X" is [75,100] and then continue
our analysis.

Or if we want to look into the characteristics of all candidates that were making very much profit during

optimisation, we could filter the database to only contain these candidates.

Example 1: How are different Optimisation Results related

If we want to know if higher profits during optimisation are due to higher trade frequency, or higher profit

factor or whatever, we can simply look at the corresponding data.

For example, this strategy achieves higher profits due to higher profit factor
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Example 2: What

parameters work best

A simple plot of forward trading profit against a parameter (like Moving Period") shows you

"Moving Period" works best: in this case 60-140!

inc 1226530

-fads (<)

X-Axis (>):

[Farward Trading: profit

[Parameber: MovingPeriod
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Forward Trading: profit
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But that is not all, you can also analyse 2 parameters at once, in relation to their forward trading profit

and/or forward trading drawdown:

You see how simple it can be? The above heatmaps clearly show that "Moving Shift" parameter is more




or less irrelvant and that a "Moving Period" parameter around the 9th field would give best Profit and

Drawdown during live trading!

Example 3: Spot overfitted solutions

Here is an example that shows how easy it is to know when our trading system is overfitted:
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As soon as the profit during optimisation is >1800$, profitability in live trading is gone and the system

tends to lose money - yes, it can be as simple as that to know when a system is overfitted.

Example 4: You like equity curves? No problem!

What might look like a backtest is actually much more: It consists of ~800.000 single trades!
This example consists of every single entry in the PSA, by simply averaging the single trades on a

per-day basis you get a nice equity:

Inc 798719 single trades

11400
11200
11000
10800
10800
1odo0
10200
10000

9800

9600

9400
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Second possibility is not to average all trades on a per-day basis, but simply to sum them up:
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Example 5.1: Evaluate rank based relationships / correlation between parameters

- visual

Here we can se the direct correlation of "Trades per month in optimisation" and "Profit in forward

trading".

That way, we can analyse how meaninfull a given optimisation-fitness value is in regards to forward

trading profit.

Remember the 45degree "perfect curve" from 'Rank based evaluation - normalising absolute values'?

Well, here is a real example:

, ,

[ Diagramms | Relationship Clouds | Correlation | Correlation Quick Overview |
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Bl Standard Error of Estimate 340.75
Update Graph

Example 5.1: Evaluate rank based relationships / correlation between parameters

- statistical

Remember the 45degree "perfect curve" from 'Rank based evaluation - normalising absolute values'?
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We can measure how much our actual correlation plot differs from it with the "Coefficient of

determination”(R”2). That is simply a number between 0 and 1, where 1 means perfect correlation.

So if we analyse rank-based correlation between every optimisation fithess value and forward trading
performance, we can very easily spot how to pick the most promising candidate for forward trading!

Here is an example:

> 5
[ Diagramms | Clouds | Comrelation | Correlation Quick Overview |
Optimisation Fitness RA2
Rank in Optimisation: trades_monthly 0675
Rank in Optimisation: trades_total 0858352
Rank in Optimisation: profit 052142 This table shows the Coefficent of Determination (R~2)
B between a given Optimisation Fitness Yalue
Rank in Optimisation: profit_fastor 0.448533
and the Profitin Live Trading.
Ranit in Optmisation: pere_won 0.487074
Rankin Optimisstion: avg_win 0383
Rank in Optimisation: avg_lose 0.387582
Ranik in Optimisation: avg_oon_wirs. Qatm The doser the R*2is to 1, the more thisis true:
Rank in Optimisation: avg_con_kesses Q418T0E “If 1 get a good <fitness>-value during optimisation, chances
o 0414201 are high the EA wil be profitzble in ive trading™
Rank in Optimisation:
profit_factor_tmes_trades o412
L W 100% || Create Table

Example 6: Simulation of multiple WFAs, within seconds!

Remember when | wrote, in my last article, that WFA is bad because it always picks the top result? Well,
having all the data already in our database, we can simulate WFA results, but with randomisation in

"best candidate choosing":

But of course this is not just an ordinary WFA, it is a way to verify, test and simulate everything that you

have found during parameterspace analysis.
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Example 7: A small demonstration of the power of Al backed trading and risk
management

Well, this is still research territory and it will take time until it works perfectly, but here is a small peak.
The first equity is an averaged equity of multiple WFAs - of the original strategy
Second equity is the same thing - but this time | use a Neural Network in order to predict what trades to

take and what trades are too dangerous:

1 Parameterspace Analy
Aoy | Heursl Netiworks - EXPERIMENTAL | Trade Pl |
- Tests en unseen Cut of Sampie Data

1%

e
3
j;f’

150 . . . . L L
o L) 100 150 200 0 300 0 400

F]
Aversped Eouty | Sincle Frates |

0%

RPN

o A

-z

Aversged Bguty | Snge Eoutes |

"Does this really work?"
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"Does this really work, does it make profit?" is one of the most common questions regarding everything

in trading.

But by now, it should be obvious that the question is not a valid one, as DATFRA, in it's core, just mines
for and processes data. It simply gives you more insight into your strategy, a higher grade of
understanding, and is not meant to be a holy grail money printing machine. (Tough | am working on this

part haha)

If one believes in the advantages a Walk Forward Analysis brings, it should be clear that this is the
same concept, just one step further. If one does not believe in WFA, then there is still much to be

learned about algo trading in general ;)

So, there can be no "profit based" evaluation of this method, as it always depends on the trader that

uses it (as its just a tool, and a very flexible one) and the strategy analysed with it.

Remember: This is just a framework, a tool. No strategy and no fixed method. You can also not ask as if

"Metatraderd4 makes profit" or if "Ninjatrader works", because of the same reasons.

Nevertheless | will develop and live trade a few strategies using DATFRA as soon as the alpha version

is finished and polished and | have time for this kind of fun.




1. Extract the whole contents of the .rar file to a directory where you have full access to (like Desktop).
NOT TO C:\ OR ANYWHERE ELSE THAT IS PROTECTED AND ONLY ACCESSIBLE FOR ADMINISTRATOR!
Also, there must be NO WHITESPACES in the directory path. Thats nothing | can fix, its because

'powershell' is fucked up and wont find files with whitespaces in the path... dont ask me why

7

@\_;)v| J » DarwinsBuilderd » releases » Any Folder »

Share with +

Organize = Open Include in library =
- Favorites Rlame

Bl Desktop . DATFRA

4. Downloads

15| Recent Places

A Libraries

@ Documents
J’ Music

[E5] Pictures
E Videos

m

i@ Homegroup

8 Computer
£ Local Disk (C3)
—a Local Disk (Dx)

DATFRA  Date modified: 08.04.2014 17:26
i File folder

==]=]
- ‘ +3 | Search Any Folder Pl |
Burn MNew folder = 0 @
Date modified Type Size
02.04 B DATFRA.1ar - WIinRAR (Nicht lizensierte Testversion) =n e ==
Datei Befehle Extras Favoriten Optionen  Hilfe
= T - . i
== o9 By i b
Hinzufiigen Entp.nach Testen Anzeigen Léschen Suchen Assistent  Info Virenp
m E DATFRA.rar - RAR Archiv, ungepackte Grofe 56,435,675 Bytes -
Name ’ GréBe Gepackt Typ
T File folder
[ JDATFRA File folder

<

I

EJmO Ausgewshlt sind 1 Verzeichnis

Insgesamt 1 Verzeichnis




2. Download and install gnuplot FROM HERE

-

¥ sourceforge.net/projects/gnuplot/files/gnuplot/4.6.3/gpd63-win32-setup.exe/download

Threads 55 System Error Codes (W... | | interesting ppl & Verbinden.., ﬂ Forex Forums E Schlagzeilen - SPIEGEL... v Oculus Rift

SOUrceforge | | se«n

gnurlet  gnuplot development
Your download will start in 0 seconds._.

Problems with the download? Please use this direct link,

Offnen von gpd63-win32-setup.exe IE'
Sie méchten folgende Datei 6ffnen:
[5°] gp463-win32-setup.exe

Vom Typ: Binary File (10,0 MB)
Vom: http://cznic.dl.sourceforge.net

Maochten Sie diese Datei speichern?

Datei speichern l [ Abbrechen J




3. Download the latest metatrader4 installer directly from metaquotes (don't use whatever your broker
gave you, download FROM HERE). Tough, it should also work with the MT4 version from your broker.

Trade with confidence

Get the ultimate solution for online trading, technical
analysis and automated trading. With MetaTrader 4, yc

get everything you need to boost your trading.

¥ Free download (455 kn)

. Offnen von mtdsetup. exe

Sie machten folgende Datei Gffnen: .
ding
R mitdsetup.exe
Vom Typ: Binary File (476 KE)
Vom http://files.metaquotes.net

Machten Sie diese Datei speichern?

You can incred your trading
MetaTrader 4 Datei speichemn ] I Abbrechen I ccess financial
trade faster us

Etay up-to-date

ran manitnre Hh ST E T T IO T O T T I T T e T T T T T T T TETITIT T T T T I O 1F ETTTTTTITIT haina tiad tn




4. Install it to a new directory anywhere, but DO NOT START IT!

MetaTrader 4 Setup (32 bit)

MetaTrader 4

Client Terminal

Select the destination folder where you want to install MetaTrader 4. To install to a different
location, didk Browse, and select another folder.
d Tr ’ ’

Installation folder:  D:\&00WMT4_600_CORI | Browse., .. |

Select the Start Menu program group in which you would like Setup to create the shortouts.

Jportuni Program group: MetaTrader 4 CLEAM hard tir
g Syste ader 4
i EAS. M
acond by
25, Create a desktop shortout er 4 M
rcounts v
Launch program after successful installation ) all your

ndreds | — petaGQuotes Software Comp.
dicators

<Back | Ned> | | Cancel




Offnen von mglexe

Sie machten folgende Datei &ffnen:
=] mgl.exe

Vo Typ: Binary File (1,1 MB)
Von: hitp://files.metaguotes.net

Machten Sie diese Datei speichern?

Datei speichern

Abbrechen

5. Download the MQL

Compiler FROM HERE, because it is no longer shipped with Metatrader, and move it to the newly

created Metatrader4 installation



6. This is how your MT4 directory should now look like

=N EER|E5<E

\,_.‘9) . » Computer » Local Disk (D) » 600 » MT4_600_ORI » < Search MT4 600 ORI |

Organize = Open Burn MNew folder = ~ i o
* Favorites ol Mame . Date modified Type Size
B Desktop j config 07.04.2014 14:24 File folder
|1 Downloads j history 07.04.2014 14:24 File folder
&l Recent Places j MQL4 07.04.2014 14:24 File folder
j profiles 07.04.2014 14:24 File folder
Libraries j Sounds 07.04.2014 14:24 File folder
Documents || | templates 07.04.2014 14:24 File folder
o' Music || DDE-Samplesds 07.04.2014 14:24 ALS File 16 KB
[E=] Pictures £ metaeditor.exe 07.04.2014 14:24 Application 3329KB
B videos 1 mgl.exe 07.04.2014 18:05 Application 1.068 KB
terminal.g File description: MQL4/MQL5 Compiler 014 14:24 Application 8.046 KB
ﬁ Homegroup &7 terminal.ig :::i?ertgf;gmhﬂ;;an%;gﬁ SR T 1014 14:24 Icon 45 KB
|8 ﬂ uninstall.g Date created: 07.04.2014 18:15 1014 14:23 Application 476 KB
18 Computer Size: 1,04 MB
&, Local Disk (C)
—w Local Disk (D:)
-
E mgl.exe  Date modified: 07.04.2014 18:05 Date created: 07.04.2014 18:15
Application Size: 1,04 MB




7. Go to the DATFRA directory, go into 'bin' directory and start DATFRA.exe, then accept the terms and
conditions. After that, DATFRA will close, so just open it again

€104

Organize «

Open

[ Favorites
B Desktop
4 Downloads

= Recent Places

- Libraries
3 Documents
;J'. Music
= Pictures
8 videos

m

*% Homegroup

1M Computer
£ Local Disk (C)
= Local Disk (D)

m!

Application

. v DarwinsBuilderd » releases

Share with = Burn

MName :
. plugins
5] DATFRA, exe

% icudt52.dll

icuinS2.dll
icuucs2.dil

[&

| lastnews
libbz2-1.dll
libfreetype-6.dIl
libgce_s_seh-1.dll
libglib-2.0-0.dIl
libharfbuzz-0.dll
libiconv-2.dll
libintl-&.dll
libperel-0.dIl
libpngle-16.dil
lihetrdr++-f dll

o)
B
&
&
B

)

DATFRA.exe Date modified: 08.04.2014 16:33

Size: 3,21 MB

» Any Folder » DATFRA » bin »

Mew folder

Date mo

08.04.201)
08.04.201)
13.12.201
13.12.201f
13.12.201f
08.04.201
26.11.201)
09.12.20)
20.01.20
30.11.201
27.12.200
19.11.20)
12,01.20
16.12.201)
26.01.201
0m _2m
Date created: 08.04.2

have certain inherent limitations.
These results do not represent actual trading.

Also, because these trades have not actually been executed, these results may have under-or
aver-compensated for the impact, if any,

of certain market factors, such as lack of iquidity.

Simulated or hypothetical trading programs in general are also subject to the fact that they are
designed with the benefit of hindsight.

Mo representation is being made that any account will or is likely to achieve profits or losses similar
to these being shown.

Because of different historical data, programm versions, spread values and settings it is also
possible that the shown backtest results are not the same you get.

In addition, hypothetical trading does not invalve finandal risk, and no hypothetical trading record
can completely account for the impact of

financial risk in actual trading. For example, the ability to withstand losses or to adhere to a
particular trading program in spite

of trading losses are material points which can also adversely affect actual trading results.

There is a substantial risk of loss in futures and forex trading. You should therefore carefully
consider whether such trading is suitable for you

in light of your finandal condition. You should read, understand, and consider the Risk Disdosure
Statement that is pravided by your broker before you consider trading.

GOVERNMENT REGULATIONS REQUIRE DISCLOSURE OF THE FACT THAT WHILE THESE METHODS
MAY HAVE WORKED IN THE PAST,

PAST RESULTS ARE NOT MECESSARILY INDICATIVE OF FUTURE RESULTS. WHILE THERE IS A
POTENTIAL FOR PROFITS THERE IS ALSO A RISK OF LOSS.,

ALOSS INCURRED IN CONNECTION WITH TRADING FUTURES OR FOREX CAN BE SIGNIFICANT.
¥OU SHOULD THEREFORE CAREFULLY COMNSIDER WHETHER SUCH

TRADING 15 SUITABLE FOR YOU IN LIGHT OF YOUR FINANCIAL COMDITION SIMCE ALL
SPECULATIVE TRADING IS INHEREMTLY RISKY AMD SHOULD OMLY BE

UNDERTAKEN BY INDIVIDUALS WITH ADEQUATE RISK CAPITAL.

This software is provided "AS IS™. We do not warrant the accuracy of anything provided herein,
either expressly or impliedly, for any particular purpose and expressly disdaims any warranties of
merchantability or fitness for a particular purpose.

We will not be responsible for any loss or damage that could result from any informations, trading
scrints or other thinas related to this software,

I do not accept the above terms and conditions

m




8. DATFRA will tell you to rebuild your Metatrader4 cluster. For this, click on 'Metatrader'->'Rebuild

Cluster'

Then click '..." button, select your newly installed Metatrader4 directory, and choose on how many
Instances you want to allow (recommended: 10)

5| Darwin's Algotrading Framework - v0.1 Alpha

Systems | Metatrader | Misc

Mews

(=N >
Rebuild cluster... —|
figuration
Open: MQL4 Direc$\
Open: Metatrader 4 Type
Open: Metaeditor
1 Dialog (% ][=]
ettt gonyma oo on [ ]

Max possible
simultaneous 4 %1 Currently: 0
metatrader instancgs

Mote: Atleast 10 instances must be created to make full use of multithreading.




9. It will first ask for administrator privileges, then a black command prompt will pop up. When it asks
you to, 'press any key', do so and wait for it to finish!

LR =) o] 1 TES RGO L n 3 E Y ElCOS e s ~H 0 = H1 L RH
C:slUzerssprootsDesktopsDarvinsBuilderdsreleases AnyFolder~DATFRA~hin™. .~
Cislzerssroot~Desktop~DarvinzBuilderdsreleases AnyFolder~DATFRA~hin™. .~
C:xUzerssrootsDezsktopsDarwinzBuilderd~releaszes“AnyFolder~DATFRA~hin™. .~
C:ixlzerssrootsDesktop~DarvinzBuilderdsreleases AnyFolder~DATFRA~hin™. .~
C:sUzers'rootsDezsktopsDarwinzBuilderdsreleases“AnyFolder~DATFRA~hin. .~
C:slzerssprootsDesktopsDarvinsBuilderdsreleases AnyFolder~DATFRA~hin™. .~
C:sUzerssrootsDesktopsDarwinsBuilderdsreleases ~AnyFolder~DATFRA~hin™. .~
C:slUzerssprootsDesktopsDarvinsBuilderdsreleases AnyFolder~DATFRA~hin™. .~
Cislzerssroot~Desktop~DarvinzBuilderdsreleases AnyFolder~DATFRA~hin™. .~
C:xUzerssrootsDezktopsDarwinzBuilderd~releaszes“AnyFolder~DATFRA~hin™. .~
12 File{s» copied
C:sUzers'rootsDezsktopsDarwinsBuilderdsreleases“AnyFolder~DATFRA~hin. .~
1 File<s)» copied

C:~UzerssrootsDesktopsDarwinsBuilderdsreleases ~AnyFolder~DATFRA~hin™. .~
1 File<s)» copied

Press any k to continue . . .




10. ATTENTION: If cluster rebuilding shows you something like that: close the black command prompt,
shut down all programs that caused the errors, and then build the cluster. Otherwise it will be in-

complete.

o[-l

DI RECTOR¥~intern~helpertools~linktest_meta_loader.exe <{{===2> C::Uszsersz root- DN
B e

v—cluster MT_1~mgl.exe — Accessz is denied.
v—c luster~MI_2*mgl.exe — Access iz denied.
v—clustersMT _6~BYZ_DATFRA_7468124952434_yeport _htm — The process cannot acces

Press any key to continue . . . _




11. To check if everything worked, go to 'Metatrader'->'Open: Metatrader 4'. Then a MT4 Terminal
should open (it wont pop to foreground, it will stay in the task bar)

7| Darwin's Algotrading Framework - v0.1 Alpha
Systerns | Metatrader | Misc

Im Rebuild cluster... W‘

Cpen: MOLE Directory

Open: Metatrader 4 Type

Upen: Metaeditor




1. Openthe MQL4 Directory of DATFRA

7| Darwin's Algotrading Framewark - v0.1 Alpha
Systems | Metatrader | Misc

IW Rebuild cluster... W‘

E Open: MQL4 Directory
Open: Metatrader 4 Type
Open: Metaeditor

Reload DB Tree

Mote: Right dick on tree-items to start tasks. You can start multiple tasks, they will then be executed one at a time!




2. Copy whatever EAs you want to analyse, including all include files and indicators, to DATFRA's
MQL4 directory!

=| | « DarwinsBuilderd » releases » AnyFolder » DATFRA » ROOT_DIRECTORY » MQL4 » Experts |42 ||| Search Experts 2|
Organize « [="] Open = Share with + Burn MNew folder =+ [ 9
¢ Favorites * Mame 2 Date modified Type Size
B Desktop datfra-template-alpha.mgd 03.04.2014 14:23 MQL4 Source File 4KB
4§ Downloads || MACD Sample.exd 08.04.2014 17:52 EX4 File 8KB
“El Recent Places MACD Sample.mgd 07.04.2014 14:24 MQL# Source File TKB
i_] Moving Average.exd 08.04,2014 17:52 EX4 File 13KB
4 Libraries Moving Average.mgd 07.04.2014 14:24 MQL4 Source File 6 KB
@ Documents = |2 mglcache.dat 08.04.2014 17:52 DAT File 4KB
o' Music | =) TestEA_PriceBreak.ma4 12.03:2014 14:33 MQL4 Source File 2KB

[ Pictures Type: MQLA Source File
4 videos Size:178 KB
Date modified: 12,03,2014 14:33

&, Homegroup

18 Computer
£, Local Disk (C:)
o Local Disk (D)

| TestEA_PriceBreakmqgd Date modified: 12.03.2014 14:33 Date created: 08.04.2014 18:09
MQL4 Source File Size: 1,78 KB




3. Open Metaeditor through DATFRA (do not open it manually. While you work with DATFRA, only
start MT4 and Metaeditor through it, never manually!!)

% | Darwin's Algotrading Framework - v0.1 Alpha

Systerns | Metatrader | Misc
IW Rebuild cluster... W‘

Open: MQL4 Directory
Open: Metatrader 4 Type
E Open: Metaeditor

Reload DB Tree

Mote: Right dick on tree-items to start tasks. You can start multiple tasks, they will then be executed one at a time!




4. Compile the EA that you want to analyse, just to check if it does so without errors. If it does,
great!

File  Edit  View  Debug Toocls  Window  Help r 1

var

B 2 B @ ([EE) &- [omie |0 @ O |G &= &
— 70 b L

W

Compilgk the currently open file, F7

@ MQL4 m =
|_:_|B- Experts 1 extern double pipValue = 0.0001;
e [ datfra-template-alpha.m 2 extern double lotsPerTrade = 0.1:
.. |47 MACD Sample.mgd = _ _ _
e . 4 extern int movingAveragePeriod = 10;
o 8 Moving Average.mngd . ; =
m TestEA PriceBreak 5 extern int movinghverageType = 0; F&0-3
""" _ _PriceBreak.mad £ extern int whatPrice =0; /f/ 0-86
""" Files 7 extern int reverszeSignals = 0;
- I Include g
(-2 Indicators 8 void elo=eRllOrdersByType (int ctype)
-1 Libraries 10 ¢
_____ Logs 11 double cprice;
- Scripts L )
Proiects 13 if (etype == OF_ EUY)
r“I ) 14 cprice = Bid;
""" wpchklZ3.bd 15  else if (ctype == OP SELL)




5. Now you can close Metaeditor, go to DATFRA, and click 'Systems'->'Add from EA'

7| Darwin's Algetrading Framework - 0.1 Alpha o | =]

Systerns | Metatrader  Misc

Add from EA... ~
Add frem Builder...

ry Data I Configuration |
",

\ Type
P
B Add System from EAN @
SYSTEM'S MAME
MQL Source File E
Parameters:
Type Marne Default Min Step Max

Desired Parameterspace Size 10000 (5 Adjust steps Estimated Parameterspace Size: 0
Mote: Only steps that are already =0 are adjusted

Note: Right ok || cancel




6. Decide on what parameter ranges you want to use. IMPORTANT: Every parameter that should
be subject to optimisation needs to have a Step, only a min and max does not work!!

2

E Add System from EA...

Test System

2 ][]

ML Source File DarwinsBuilder4\releases\AnyFolder \DATFRAROOT _DIRECTORY\MOQL4'\Experts\TestEA_ PriceBreak. mig4 :I

Parameters:

Type Mame Default Min Step EV

double pipValue 0.0001 0.00M (_\ 0.0001

double lotzPerTrade 0.1 0.1 0.1
int movingAveragePeriod 10 5 1 600
int mavingAverageType ] 0 1 3
int whatPrice 0 0 0
int reverseSignals ] 0 1

Desired Parameterspace Size 10000 : Adjust steps

Mote: Only steps that are already =0 are adjusted

| Estimated Parameterspace Size: 4768 I

o J| concel |

-




7. You can now work with this EA in DATFRA

5| Darwin's Algotrading Framework - v0.1 Alpha EI@

Systems  Metatrader Misc

MNews Database History Data I Configuration |

Type
4 Test System system
Default Parameterspace parameter_set Parameter amount 5

Parameterspace size: 4768
pipValue = 0.0001
lotsPerTrade = 0.1
movingAveragePeriod = 5-600 (Step: 1)
movingAverageType = 0-3 (Step: 1)
whatPrice = 0

reverseSignals = 0-1 (Step: 1)

Reload DB Tree

Mote: Right dick on tree-items to start tasks, You can start multiple tasks, they will then be executed one at a time!




Note 0: If Metatrader4 wants an update (you see this when the User Account Control pops up
during DATFRA-usage, asking you for write permission), start the MT4 that you use as basis for
cluster building, let it update, close it and rebuild the cluster! Then this should work again :)

Note 1: When there is an update, DATFRA will tell you. Then, just download the new .exe, and
replace the DATFRA.exe with the new one

Note 2: At the moment you can not stop Builder, Meta Analysis and PSA Data generation. If you
want to stop these tasks, please go to 'Misc'->'Exit DATFRA, Stop All'

Note 3: DATFRA cleans its Expert directory. If it finds .ex4 or .log files without the
corresponding source code (.mgl or .mqg4), it deletes it. Keep that in mind!

Note 4: Does not work? Kill DATFRA, and open ‘debug_log_utils.txt' in DATFRA's main
directory. You can, for example, see Metatrader Error reports in there.

Note 5: If there are errors during meta-analysis, like "mt4_instance::backtest ERROR, could not
compile” or similar things, tough the analysis itself is running and data-count increases, don't
worry, everything is fine :)

Note 6: DO NOT DO MULTIPLE THINGS AT ONCE! If you are running a time-intensive task
(Walk forward analysis, meta analysis, creation of parameterspace analysis data etc), leave it
alone, and do not do other stuff with DATFRA at the same time. It might work, it might not.



1. Goto FOREXTESTER.COM and download their history data

Here you can download free history data for the most common currency pairs (Source: Forexite. Ltd):

Price: Bid
Time: GMT (no Daylight Saving Time)
Quality: one of the best from free sources

Symbol Data Range Size

ALDIPY Jan 2001 - 30 Jun 2014 26.1 MB
AUDUSD Jan 2001 - 30 Jun 2014 24.2 MB
CEHFIPY Jan 2001 - 30 Jun 2014 26.0 MB
EURCAD Jan 2001 - 30 Jun 2014 29.0 MB
EURCHF Jan 2001 - 30 Jun 2014 25.1 MBE
EURGEP Jan 2001 - 30 Jun 2014 22.4 MB
EURIPY Jan 2001 - 20 Jun 2014 29.4 MEB
EURUSD Jan 2001 - 30 Jun 2014 26.9 MB
GEPCHF Jan 2001 - 30 Jun 2014 31.0 MB
GEPIPY Jan 2001 - 30 Jun 2014 31.7 MB
GEPUSD Jan 2001 - 30 Jun 2014 27.7 ME




2. Extract them, open DATFRA and go to the 'History Data' Tab. Make sure to check the box

'Source: Forextester.com'

| News | README! VERY IMPORTANT! | Changelog | Trading System Database

History Data | Configuration |

Symbol

Tirmeframe

Start

End

Add from CSVs I ] Source: forextester.com |[ | Dontgenerate M1data || Consistency chedk
| ——

Truncate CSW

2013.01.01

Show me what data I have




3. Click on 'Add from CSVs' and select them all.

Organize New folder =~ [0 @
';f Faviitas Mame Date modified Type Size
B Desktop ||| AUDIPY bt 01.07.2014 04:00 Text Document 226523 KB |
|8 Downloads ||| AUDUSD.tt 01.07.2014 04:04 Text Document 234524 KB |
‘2l Recent Places | | | CHFIPY.txt 01.07.2014 04:07 Text Document 232,995 KB|
| || EURCAD bt 01.07.2014 04:11 Text Document 248,524 KB|
4 Libraries ||| EURCHFbt 010720140416  Text Document 251,068 KB |
Decuments ||| EURGBP.bt 01.07.2014 04:21 Text Documnent 243050 KB |
o' Music ||| EURIPY.5t 01.07.2014 04:24 Text Document 250908 KB |
[ Pictures = || EURUSD.bet 01.07.2014 04:29 Text Document 247.694 KB
B Videos ||| GBPCHF.bt 01.07.2014 04:33 Text Document 253.990 KB
||| GBPIPY.bt 01.07 2014 04:37 Text Document 253,024 KB |
*d Homegroup | | | GEPUSD.txt 01.07.2014 0d:42 Text Document 245.598 KB
||| NZDUSD.bt. 01.07.2014 04:49 Text Document 211,047 KB
18 Computer ||| usbcAD.bt 01.07 2014 04:52 Text Document 234.535 KB|
£, Local Disk (C:) ||| USDCHF.ct 01.07.2014 04:56 Text Document 250.781 KB |
(s Local Disk (D) ||| USDIPY.bet 01.07.2014 05:00 Text Document 241,245 KB |

ei MNetwark
1M EAVOLUTION

o

File name: "AUDIPY.bt" "AUDUSD.bet" "CHFIPY bt" "EURCAD bet" "EURCHF bt" "EURGBE = IMI Price History Data (".csv b v.]

open | |

Cancel

l:;



4. Thats it. Now wait until DATFRA imported the data (there will be one of these windows for each
dataset, one by one). When its done, a message box will pop up, it will tell you to rebuild the
MT4 cluster. Do so and you can use the new history data.

News | READ ME! VERY IMPORTANT! I Changelog I Trading System Database History Data Configuration |

); name(iname); }

Symbal Timeframe Start End

| History Import @

Consistency Check |

Import - | 4%

2001.01. 29 07:32

2001.02,15 19:09

2001.02.28 17:09

2001.03.20 00:44

2001.04.19 09:58 ‘
2001.04,25 11:15




1. Open your regular Metatrader4, which already has the data you want to use, and click on 'Open
Data Folder'

5 1002119349: MetaTrader 4 - Demo Account
File | View Inset Chats Tools Window  Help

Ef MNew Chart H (B La, New Order &3 ©F AutoTrading
= . 1
= Open Offine A T %ML M5 MIS M3 HI
COpen Deleted (] = I
Profiles , ack 1= EURLISD, H4
Clase Ctri+F4 I 1.3806 + EURUSD,H4 1.3796 1.3807 1.3787 1
®] savess Ctr+S 102,13 |
| 1673 L T 1
|__'|j Save As Picture... | s
anlll 0.8833
|E :I? ':'DEI'I Data Falder ]ii 1.0023
N -
E".q}. Qpen an Account LeEET
] Logi 0.8672
& ir
» "o 1.2195
Print Setup... 0.8248
& Print Preview | 140.85
TSN
sk Frint... Cir+P
E:dt b4




2. Go to the history folder, then to the folder that holds the data (search if you dont know it), and
then copy all .hst files you want to use in DATFRA, PLUS the .raw and .sel files!

- | 3y | | Search LiteForex-|

v| | « MetaQuotes » Terminal » 39011EB§563FFF591C?MMIEEB;5AI»9 » history » LiteForex-Demo.com

— e
Organize = Open Share with = Burn Mew folder §= = [
¢ Eavorites = MName 2 Date modified Type Size

B Deskiop |Z] EURUSDL hst 07.04.2014 16:20 HST File 317.451 KB
& Downloads | =] EURUSDS.hst 07.04.2014 16:20 HST File 66.447 KR
" Recent Places | =] EURUSDI5.hst 07.04.2014 16:20 HST File 225  Sharewith
| =] EURUSD30.hst 07,04.2014 16:20 HST File 114 | WinMerge
= Libraries | |Z] EURUSDEO. hst 07.04.2014 16:20 HST File 5o B Zum Archiv hinzufugen...
[5 Documents || |[Z] EURUSD240.hst 07.04.2014 16:52 HST File 178 Zu'LiteForex-Demo.com.ra
o Music | |Z] EURUSD1440.hst 07.04,2014 16:20 HST File &8  Packen und als E-Mail verse
[ Pictures ! E| EURUSD10080.hst 07.04.2014 16:20 HST File 1 g Zu "LiteForex-Demo.com.ra
B Videos | |=] EURUSD43200.hst 07.04.2014 16:20 HST File R
| ZLGRRUSD2dO NS 07.04.2014 16:52 HST File 3
+& Homegroup |@ symbols.raw 07.04.2014 16:20 RAW File 3 Cut
L ||3, symbols.sel 07.04.2014 16:52 SEL File
n!l Computer | Symgroups.raw 07.04.2014 16:20 RAW File Cibatethoicnt
£, Local Disk (C:) |@ ticks.raw 07.04,2014 16:52 RAW File Bl
s Local Disk (D) |:, 07.04.2014 16:52 HST File 3 e
[T LISMHPY 24N hat M7 Nd 24 1657 HST File 3
Date created: 08.04.2014 17:55 Properties

13 items selected Date modified: 07.04.2014 16:20
=l Size: 107 MB




3. Go to the DATFRA directory, into ROOT_DIRECTORY/history and paste all files there. Then
restart DATFRA!

%v| L0 » DarwinsBuilderd » releases » AnyFojder » DATFRA » ROOT_DIRECTORY » history -
— e J—
Organize » Include in library = Share with = Burn Mew talder
'f{ A * Name : Date modified Type Size
M Desktop E] EURUSDS. hst 07.04.2014 16:20 HST File 65447 KB
1. Downloads |§| EURUSD15. hst 07.04.2014 16:20 HST File 22527 KB
“E| Recent Places E| EURUSD30.hst 07.04.2014 16:20 HST File 11481 KB
E| EURUSDE0. hst 07.04.2014 16:20 HST File 5.950 KB
4 Libraries |£] EURUSD240.hst 07.04.2014 16:52 HST File 1.794 KB
= Documents  |E| 2] EURUSD1440.hst 07.04.2014 16:20 HST File £33 KE
J'l Music _|§| EURUSD10080.hst 07.04.2014 16:20 HST File 130 KB
[E5] Pictures @ EURUSD43200.hst 07.04.2014 16:20 HST File 31 KB
B videos E] GBPUSD240 hst 07.04.2014 16:52 HST File 389 KB
symbols.raw 07.04.2014 16:20 RAW File 594 KB
#d Homegroup E| symbols.sel 07.04.2014 16:52 SEL File 4 KB
| 4 SYMgroups.raw 07.04.2014 16:20 RAW File 3KB
il Computer ticks.raw 07.04.2014 16:52 RAW File 148 KB
ﬂ Local Disk (C:) |j wipchkd 23, bt 08.04.2014 17:50 Ted Document OKE

[ T P



4. 1t will tell you that it did recognize the new files, and that you should rebuild the cluster. So, do
it, like you already did once (Metatrader -> Rebuild cluster -> give it admin privileges -> press
any key when you are told to -> done)

[ ERROR (18) =

-

History files are out of sync. Please go to 'Metatrader-=Rebuild cluster...' and
rebuild the mtd cluster,

OK

L™ o= g Ty e Tt PO T TT=T 1L o =



5. Go to the 'History Data' tab and click 'Update Table', to see if everything worked as intended.

7| Darwin's Algotrading Framework - v0.1 Alpha
Systemns  Metatrader  Misc

| News | Database | HistoryData | Configuration

o]l

Symbol

EURUSD
EURUED
EURUSD
EURUSD
EURUSD
EURUSD
EURUED
EURUSD

GBPUSD

Timeframe

M5

M15

M0

Hi

H4

5}

Wi

MN

H4

Start

1571.01.04 01:00

15971.01.04 01:00

1571.01.04 01:00

1571.01.04 01:00

1571.01.04 01:00

1571.01.04 01:00

1571.01.02 01:00

1571.01.01 01:00

2008.12.21 01:00

End

2014.04.07 19:20

2014.04.07 19:15

2014.04.07 19:00

2014.04.07 15:00

2014.04.07 18:00

2014.04.07 02:00

2014.04.06 02:00

2014.04.01 02:00

2014.04.07 18:00

pat

e




1. Open Metatrader5 and start a dummy backtest on M1(!), over the history data you want to have

35038710 - ForexTime-ECN - Demo Account - [GBPUSD,H1] = ===
File  View Insert Charts Tools  Window  Help mmm

@v @v| @ %AutoTrading é—%NewOrder |m Ii\' | Q Q |I_|f‘ @':' | | — 7 ﬁ Y% "ﬁ

x | © Balance: 10 000.00 Profit: 0.00 Equity: 10 000.00 Free Margin: 10 000.00

=

[Expert v] [Examplas\l'u'lo\ring Average'\Moving Average ex5 b ] EURUSD - || M1 -
Date: [Customperiod ] 200000101 E- 202001001 @~
Forward: 20131018
Execution: [Norrnal V]I[E\relytick v] I
f —
Deposit: 10000 ~ UsD 1:100 - Visualization []
Optimization: [Disabled v] [Balance max v]
E
)
=
:é Testing progress: | | [ Start ]
‘.n:; Settings | Inputs | Agents | Journal |

For Help, press F1 | Default | | IE 79/1Kb




2. It will then automatically download the data. Note: MT5's data is a lot better than MT4's data!

File View Insert Charts Tools Window  Help [=]=] ]
v @v| @ BAutoTlading @New[)ldel |m Ii\' | Q Q |I_|t‘@':' | | = 7 ﬁ G Y% '“E:

:| @ Balance: 10 000.00 Prefit: 0.00 Equity: 10 000.00 Free Margin: 10 000.00

®o|
4

[Bpert ~| [Examples\Moving Average\Moving Average ex5 -] [EuRusD | [m1
Date: [Custom period S IR
Forward: [No <] 230z O
Execution: |Nomal ~| [Evertick -]
Depos: UsD Visualzation []
Optimization: | Disabled ~| [Balance max -]

Dowrload fistoy: 34" | J 1 Sop J

Settings | Inputs | Agents | Journal |

For Help, press F1 | Defautt | | | & 2511/7Kb




3. Afterwards, go to Options (Ctrl+O) and make sure you have 'Max Bars in Chart' set to 'Unlimited'

Options

Server | Charts |Trade | Expert Advisors | Events | Motifications | Email | FTP | Comrmunity I 5ignals|

[ chart color print
Show trade levels

[Enable dragging of trade levels -

[| show object properties after creation
[] select ohject by single mouse didk
[|Precse time scale

Select object after creation

Magnet sensitivity: 10 -

Max bars in chart: -

0K H Cancel H Help




4. Then open the M1 Chart you just donwloaded the data for. Make sure it goes back to the date

you were targeting! If not, right click -> Refresh might help!

1,12100

=
=
~
3
E
=
>
3
[==]
#

Trading

Depth Of Market

Indicatar List

iz

§ Expert List

_Ii' Bar Chart

Periedicity

Fermpin

le Auto Scroll

[1# Chart Shift

# One Click Trading

_Ig Volumes

" 1an Jg. Tick Volumes

--FL

[ —

@‘{ Zoom In

AUDCAD,H1

'5{ Zoom Out

000000 Free Margin: 10 000.00



5. Then press Ctrl+S, and it will ask you where to save the history data as csv file. The file will have

~400-700 Mb, check its size, to make sure everything worked

E 35038710 - ForexTime-ECM - Demo Account - [EURUSD, M1]

= =
IE] File  View Inset Charts Tools Window Help
B- 5| & BAtotadng igNevorser |1t TRl [@ Q [ LW [[R)-] | — ~ 4 8 % % @ |
Market Watch: 12:12:49 x HRUSEM ESWEA& @
Symbol A Ak | ‘ . - J=| v Computer » Local Disk (D:) v history » - | +y || Search JJI
o AUDCAD 103199 103217 I T
+ AUDCHF 082691 082706 ‘ L [ Organize New folder 2 e (7]
+ AUDNZD 1.08542| 1.08565 =
> CADCHF 080118 080138 | ) _:. q Name Date modified Type Size
2 CADIPY 92.553| 92.565 ‘lj : L] old File falder
2+ EURTRY 293409 293479 e i=
o GBPMNZD 193365 193407 ‘ [ H
# EURNZD 159604 | 159631 =TT
o SGDIPY 81242 81285 | ‘ 5
4% USDDKK 540951 | 541035 S
< EURUSD 138003 138017 ! d
o GBPUSD 167196 167216 &
E -
File name: | [2EE0NS -
Save as type: | Unicode Text (*.csv) V‘

“ Hide Folders

Cancel




6. Close MT5, open DATFRA, go to the 'History Data' tab and load the just saved csv file.

[

1] Darwin's Algotrading Framework - v0.1 Alpha E] &= -

Systerms - Metatrader  Misc

1 J®| | « Local Disk (D:) » history » ~ | 44 || Search history 2 | end
Organize Mew folder =~ O @
m Videos o Mame : Date modified Type
4 old 12.03.2014 10:16 File folder
% Homegroup -
| __| EURUSDM..csv 15.04,2014 11:13 CSV File
hLod Computer
&, Local Disk [C:)
w Local Disk (D:]
'eh MNetwork
18 EAVOLUTION
18 MEDIATHEK
= m | 4
w
File name: EURUSDML.csv - [Pricei—ﬁslolyw (".csv) v]
Y
[_oeen | [DNgamcel |

N
| addfrafcsy | | updateTable |




7. Thats it. Now wait until DATFRA imported the data (there will be one of these windows for each
dataset, one by one). When its done, a message box will pop up, it will tell you to rebuild the
MT4 cluster. Do so and you can use the new history data.

News | READ ME! VERY IMPORTANT! I Changelog I Trading System Database History Data Configuration |

); name(iname); }

Symbal Timeframe Start End

| History Import @

Consistency Check |

Import - | 4%

2001.01. 29 07:32

2001.02,15 19:09

2001.02.28 17:09

2001.03.20 00:44

2001.04.19 09:58 ‘
2001.04,25 11:15




1. Start the builder interface. IMPORTANT: DO NOT EXPECT DATFRA TO FIND GOOD SYSTEMS

FREQUENTLY; THIS CAN TAKE DAYS OR WEEKS!

5 | DATFRA Free Alpha - Darwin's Algorithmical Trading Framework
Systemns | Metatrader Misc

f=| & =]

Add from EA... —]! | Changelog | Trading System Database History Data I Configuration |
r Add from Builder (simple)...
Type
[» Offsetest system
[ Mowiwg system

Reload DB Tree

Mote: Right click on tree-items to start tasks. You can start multiple tasks, they wil then be executed one at a time!




2. Select some indicators and the timeframes to use, both for entry and exit.

51 Builder Settings

System Build Settings System Test Settings

ENTRY

EXIT

Moving Averages

[ Price Action/High Lows

TEST BUILD|
[ Logical Functions | [ Timeframes [ Indicators
90 o e
OR
up to Tchimoku REI
[7] 7FTHEM a il
NOT B M MACD Fl ca
GT LT
D [ Moving Averages |:| Stochastic
Price Action/High Lows Maximum Indicators per Entry: 3
[ Logical Functions | [ Timeframes [ Indicators
AND [ aox [ sar
oR
[ 1chimaku RSI
[T 1FTHEN
NoT tt e [T MacD [ ca
Eler/ir

Stochastic

Maximum Indicators per Exit: 2

[Ranl:.‘.-::nrnlyI choose one method (Trailing or Fixed 5L) ~ ]

Start Strategy Building

The buider saves preview images of each generated system. To view them go fo Misc -> Open previews of buit strategies’in the main window



3. Define the market on which the systems should be created. Leave enough out of sample data
(otherwise your final WFA results will be biased!)

7| Builder Settings [

System Build Settings System Test Settings

| Basic Settings [ walk Forward Analysis Settings
Main-Market  [GBPUSD | [ma0 -
Data 01.01.2005 : 01012013 = COptimize on 365 = = 385 =1 days of data,
Spread 3 4 trade formax 30 . C days before reoptimisation.
Outofsample 40 i : % of data
Out of sample data wil not be used fo create systems, Prefered Characterstic [pmﬁt e ]
it will be unfouched at the ime the WFA starts!
Guide optimization towards [Geneh’c -Profit b ]
Choose from top 50 % candidates,
Additional WFA-tested Markets Don't pick one of them, forward-trade the AVERAGE
parameterset of all these candidates.
[Choose THIS one first b ]
[Choose instrument first 5 ]
[ Add this market to list => ] Minimum profit after WFA: 400 =1 pips [ year
l Start Strategy Building

The builder saves preview images of each generated system. To view them go fo Misc -> Open previews of built strategies’in the main window



4. Here you can add other markets, and every found trading system will immediately be analysed
on them. My recommendation: Leave it blank, let it build on one market (faster), and then
decide manually which of the found systems is worth the effort to analyse it on further markets!

1 Builder Settings
System Build Settings System Test Settings
[ Basic Settings ["walk Forward Analysis Settings
Main-Markst | GBPUSD v [m30 |
Data 01.01.2005 : 01012013 Optimise on 365 = = 3685 % days of data,
Spread 3 | trade for max 30 : days before reoptimisation,
Cutof sample 40 C | %% of data
Out of sample datz wil not be used fo create systems, Prefered Characterstic [proﬁt = I
it will be unfoudhed at the time the WFA starts!
Guide optimisation towards [Geneh’c -Profit - |
Choose from top 50 + candidates.
i N
Additionial WFA-tested Markets Don't pick one of them, forward-trade the AVERAGE
parameterzet of all these candidates.
[Choose THIS one first = ]
[Choose instrument first hd ]
[ Add this market to list => J Minimum profit after WFA: 400 %1 pips [ year
-~
’ Start Strategy Building

The builder saves preview images of each generated system. To view them go fo Msc -> Open previews of buit sirategies'in the main window



5. Here you define how the optimisation is done. | recommend to leave the checkbox checked, as
this works quite well against overfitting.

7| Builder Settings 5]
System Build Settings System Test Settings
[ Basic Settings [ walk Forward Analysis Settings
Main-Market  [GBPUSD | [ma0 |
Data 01.01.2005 ] [oL01.2013 = Optimiseion. |365 k= = 365 = daysofdata,
Spread 3 4 trade formax 30 . C days before reoptimisation.
Outofsample 40 i : % of data
4 ™y
Out of sample data wil not be used fo create systems, Prefered Characterstic [pmﬁt e ]
it will be unfouched at the ime the WFA starts!
Guide optimization towards [Geneh’c -Profit b ]
Choose from top 50 %1 candidates.

Additional WFA-tested Markets Don't pick one of them, forward-trade the AVERAGE
i 1 parameterset of all these candidates.
[Choose THIS one first b ]
N v
[Choose instrument first 5 ]
[ Add this market to list => ] Minimum profit after WFA: 400 =1 pips [ year
l Start Strategy Building

The builder saves preview images of each generated system. To view them go fo Misc -> Open previews of built strategies’in the main window



6. Now letit just build for as long as you want. When you have enough...

5| Strategy Builder

Log | Found solution - as put into WFA | Dismissed systems |

Candidate 13 / 50 [SL Mode = O] .
_PLACEHOLDER_EXIT_=> NOT(AMD({rsi_threshold_extended(18 - 29, 75 - 94, 6), ma_trend_2ma(36 - 133, 269 - 394, 6)))
_PLACEHOLDER_ENTRY_ => PASS({ma_trend_price_hard(226 - 374, 4))
Candidate 14 / 50 [SL Mode = 1]:
_PLACEHOLDER_EXIT_=» MOT{ma_slope_hard(161 - 277, 14, 47)
_PLACEHOLDER_ENTRY_ == AMND(macd_signal_n_main_sxtended(151 - 350, 93 - 113, 266, 5), iPRICE_CHAMNMEL_POS(84 - 216, 6 - 9, 6))
Candidate 15 / 50 [SL Mode = 0]:
_PLACEHOLDER_EXIT_=> OR(rsi_left_threshold_extended(23 - 33, 87, 18, 4), stoch_slope_extended(8 - 18, 20 - 26, 5 - 6, 28, 4])
_PLACEHOLDER_ENTRY_ => OR(macd_hist_slope_extended(18 - 358, 327 - 399, 160 - 288, 15, 7), iPRICE_CHANNEL_BROKE(1, 9, 137 - 154, 6, 5))
Candidate 16 / 50 [SL Mode = 0]:
_PLACEHOLDER_EXIT_=> AND(NOT{ma_slope_hard(86 - 196, 15, 6]), PASS(rsi_trend_extended(24 - 28, 5, 4)))
_PLACEHOLDER_ENTRY_ == OR{macd_hist_slope_hard_extended(262 - 285, 101 - 158, 115 - 271, 8, 6), NOT({macd_hist_slope_hard(15, 5)))
Candidate 17 / 50 [SL Mode = 1]:
_PLACEHOLDER_EXIT_ => OR(stoch_lines_extended(23 - 24,13, 2, 5), ma_min_price_distance(276 - 394, 76 - 118, 5])
_PLACEHOLDER_ENTRY_ == OR{MOT(MNOT(ma_trend_price(93 - 371, 6))), NOT(PRICE_CHAMMEL_BROKE(D, 6, 25 - 262, 6, 5]1) —
Candidate 18 / 50 [SL Mode = 0]:
_PLACEHOLDER_EXIT_=> OR(stoch_left_threshold(16, 4}, stoch_lines_extended(18 - 19, 25- 36,1 - 3, 5])
_PLACEHOLDER_ENTRY_ => PASS{NOT(macd_crossed_zero_extended(15 - 250, 165 - 306, 142 - 235, 5, 6)))
Candidate 19 / 50 [SL Mode = 0]:
_PLACEHOLDER_EXIT_ =»> PASS{PASS{AND(stoch_cross_extended(23 - 26,18, 3 - 6, 9, 4), rsi_trend_extended(21 - 28, 30 - 45, 6]]])
_PLACEHOLDER_ENTRY_ == OR{OR{iPRICE_CHANMEL_PO5(9 - 334, 6, 5), macd_hist_slope(15, 7)), PASS(macd_hist_sign_sxtended(295 - 352, 110 - 2
Candidate 20 / 50 [SL Mode = 0]
_PLACEHOLDER_EXIT_=»> NOT(NOT{AND(ma_trend_price(139 - 316, 4), ma_min_price_distance(25 - 115, 217 - 400, 4]]]) L
_PLACEHOLDER_ENTRY_ => NOT(OR{ma_slope(73 - 88, 20, 4), OR{ma_trend_2ma(d5 - 213, 72 - 258, &), macd_hist_slope_hard(21, 6] ¥
q | 1 ] }

m




7. ...end DATFRA with this button! That will effectively terminate the building process. Just closing
the windows will most likely let DATFRA keep runnning in the background (thats a bug, and it
wont get fixed until the more important stuff is done!)

7| DATFRA Free Alpha - Darwin's Algorithmical Trading Framework
Systerns  Metatrader | Misc

MNews READ ME! VE

> Offsetest
> MovAvg

Clean Expert directory

Open debug-log of current session

Open debug-log of last session

| Exit DATFRA; Stop All I

Open previews of built strategies

Start Easy System Deletion

im Database History Data I Configuration |

=3 iR

ne

item
item

Reload DB Tree

Mote: Right dick on tree-items to start tasks. You can start multiple tasks, they will then be executed one at a time!




1. After a building session (usually at least 12-24 hours!), you will have some systems in your

database, and you want an easy way to get rid of the losers, so click on this button

7 | DATFRA Free Alpha - Darwin's Algerithmical Trading Framework
Systems  Metatrader | Misc

Mews READ ME! VE Clean Expert directory

im Database History Data | Configuration |

fo] @ |

Reload DB Tree

Open debug-log of current session [ N
. SUPR_P_ 8429 Open debug-log of last session tem
» SUPR_P__2883 . item
. SUPR_G_ 4061 Exit DATFRA; Stop All e
+ SUPR_G__S057 Open previews of built strategies fiem i
> SUPR_P_ 5473 item
> SUPR_P_ 3362 C Start EES_V System Deletion j tem
> SUPR_P_ 7494 system
> SUPR_P_ 5379 system
> SUPR_P__2685 system
> SUPR_P__ 2734 system =
> SUPR_P__ 2824 system
> SUPR_P__ 5452 system
> SUPR_P__2885 system
> SUPR_P__1053 system
> SUPR_P__18597 =- system
> SUPR_P__5345 system h
> SUPR_P__5%09 system
: SUPR_P__7807 system
: SUPR_P__5018 system
» SUPR_P_ 2935 system
» SUPR_P_ 5564 system
» SUPR_P_ 7418 =- system
» SUPR_P_ 3842 system
> SIUPR P R4an? svatem %
4| I |
Mote: Right dick on tree-items to start tasks. You can start multiple tasks, they will then be executed one at a time!




2. Now adirectory will open and this message box. DO NOT CLICK ON OK! Go to the opened

directory...
i .

Now please delete all preview-images from systems you want to get rid off, THEN
press Ok.

\ [ Reload DB Tree y

Mote: Right dick on tree-items to start tasks. You can start multiple tasks, they will then be executed one at a time!




3. ..and open the first image in windows photo viewer. You can then cycle through all images with
the arrow keys, and delete an image with 'Del' key. Every system's preview image you delete
here, will afterwards be deleted from your DATFRA database!

o ]
QQ [l * Local Disk (C) » Users » root b Desktop b DanwinsBuilderd » project files » QT projects » DATFRA-4 » ROOT DIRECTORY » builder-preview »
Organize v [i] Preview Sharewith = .
[=] PriceAction_9988.png - Windows Photo Viewer
i Favorites Hame file + Print ¥ Email  Bum ~ Open T
B Desktop anad [ e e — —— e e e R g ey
4 Downloads Rl PriceAction_9988.png e i st s
%] Recent Places R PriceAction_9018.png ! 7
Bl PriceAction_1582.png I 1=
4 Libraries R/ PriceAction_9665.png .
[F Documents R4 PriceAction_6533.png
o Music [R4| PriceAction_2513.png b - e i = C = £
=] Pictures Rl DB-Master_7932.png e h
B videos |4l DB-Master_6757.png e
M| DB-Master_6007.png ot - o we
o Homegroup | DB-Master_5833.png BT h " B TS
Ans5_2404.png T e e e - e =
{8 Computer M| Anas_2350.png [ | ' ; ’
&, Local Dick (C) B AnaS_9313.png
 Local Disk (D) |Ra] Ana4_3160.png
B Anad_9678.0ng | 171
€ Network [l Anad_6346.png i l I [
1% EAVOLUTION s Anad_4035.png 1 7
% MEDIATHEK R Anad_8350.png : "
M| Anad_5209.png _.:
| Anad_6813.png | et i Iln_- [ C - - -
R4l Anad_9364.png ? ! BT S ? N -
[R&] Ana4_2567.png )
e e T ) .
PriceAction_9988.png Date taken:
fen|  PNGimage Dimensions:




4. When you are done deleting images, click on the 'OK' of the previously opened message box.
Now you will see that DATFRA will delete the corresponding systems.

Ok (0) (=23

MNow please delete all preview-images from systems you want to get rid off, THEN
press Ok,

| Reload DB Tree

Yote: Right dick on tree-items to start tasks. You can start multiple tasks, they wil then be executed one at a time!




Now its your turn - do your job as a trader! Tip: | usually start analysing the found systems on
other markets - and the most of them will fail this test. Only the very very best will be profitable
on multiple markets - but these are the ones we want. However, that does not mean others
could not succeed. An 'Endless WFA' is another possibility to test a found system in a more in-

depth way!



1. Start a Walk Forward Analysis on any parameterspace

7| DATFRA Free Alpha - Darwin's Algorithmical Trading Framework
Systerns  Metatrader  Misc

| news | READ ME!VERY IMPORTANT! | Changelog | Trading System Database | History Data | Configuration |

Type
[+ Offsetest system
4 Movivg system Parameter amount : 5
> Iﬁ— parameter_set | A
s . p paldlie e Parameterspace size: 485
Walk Forward Analysis
Lots = 0.1

Edit Parameters
X ) MaximumRisk = 0.02
View as .set file
DecreaseFactor = 3
Copy file location
o MavingPeriod = 5-500 (Step: 1)
Edit displayed name

Delete MovingShift = &

Delete; dont update tree afterwards

Reload DB Tree

Mote: Right dick on tree-items to start tasks. You can start multiple tasks, they will then be executed one at a time!




2. First, add every market you want to analyse to the list. A WFA will be started for each of them
separately, one by one!

5| DATFRA Free Alpha - Darwin's Algorithmical Trading Framework o || =8

Systems Metatrader Misc

| News | READ ME!VERY IMPORT

7| Walk Forward Analysis Settings
General Options Advanced Options
[+ Offsetest -
4 MovAvg Markets
|» Default Parameterspac EURLISD/M30
e [GBPUSD X I AUDUSDM30
GEPUSD/M30
[m30 -]
| Addthismarkettist>> |
[ Data to use (5tep: 1)
History 01.01.2005 2] ovos.2014 =
Spread 3 =

Due to apfimiszfion, actusl trading wil start: 2006.01.01 00:00

[ subtract optimisation time from start |
| Optimisation Config
Guide optimization towards [Geneﬁc - Profit hd J
Prefered Characterstic [pmﬁt b4 ]
_ DB Tree
Mote: Right dick on tree-items tof Timespans
Optimise on 365 |+ days of data,
trade for max -ED days before reoptimisation.
skip 0 % =% of all wi-windows.

Start on all markets {one by one)
Attention!WFA i highly random and unreliable, due to its nature!




3. Start and End Date. Note: This defines the total data to use. So if your optimisation timespan is
365 days, for example, the first year of the data will not be used for trading, but only for
optimisation. If you want to start actual trading on this date, press 'Subtract optimisation time
from start' button.

B DATFRA Free Alpha - Darwin's Algorithmical Trading Framework

SLEIMS Met

S

| news | READ ME! VERY IMPORT

[+ Offsetest
4 MovAvg

| Default Parameterspac

MNote: Right dick on tree-items tol

7 Walk Forward Analysis Settings
General Cptions Advanced Options
["Markets
ELRUSD/M30
[GEPUSD X | AUDUSDM30
GBPUSD,M30
[Mz0 i
| Addthismarkettolist>> |
2 N
Data to use (5tep: 1)
History 01.01.2005 =] ovos.2014 =]
Spread 3 =
Due to aplimiszfion, actus! trading wil start: 2006.01,01 00:00
[_5|.|1nact optimisation time from sta't_]
. A
| Optimisation Config
Guide optimisation towards [Geneﬁc - Profit hd |
Prefered Characterstic [pmﬁt hd ]
_ DB Tree
Timespans
Optimise on 365 %1 days of data,
trade for max ED : days before reoptimisation,
Skip 0 %1 o of all wf-windows.
Start on all markets {one by one)
Attention!WFA = highly random and unrefisble, due to its nature!




4. How Metatrader4 will do the optimisation. These settings are recommended, they are fast and
give good results. Whole Parameterspace is not recommended, it takes too long and you will
end up with lot of overfitted solutions.

B DATFRA Free Alpha - Darwin's Algorithmical Trading Framework = || (2] IS

| News | READ ME! VERY IMPORI W] Walk Forward Analysis Settings ==
General Cptions Advanced Options
> Offsetest _
4 MovAvg Markets
|» Default Parameterspac [GEPUSD = | Eﬂﬁﬂggm‘gg
GBPUSD/M30
[M30 5
| Addthismarkettolst>> |
| Data to use (5tep: 1)
Histary 01.01.2005 =] 01062014 i
Spread 3 =

Due to optimisation, sctual trading wil start: 2006.01,01 00:00

[ Subtract optimisation time from start |
| Optimisation Config
Guide optimisation towards [Genetic - Profit e |
Prefered Characterstic [proﬁt b ]
= DB Tree
Note: Right dick on tree-items tof Timespans
Optimise on 365 1% days of data,
trade for max 60 : days before reoptimisation.
Skip 0 %1 % of all wi-windows.

Start on all markets {one by one)
Attention!WFA s high'y random and unreliable, due to its nature!




5. Define how often the EA should be re-optimised, and on how much past-data it should be re-
optimised

5| DATFRA Free Alpha - Darwin's Algorithmical Trading Framework o || =8

Systems Metatrader Misc

| News | READ ME!VERY IMPORT

7 | Walk Forward Analysis Settings
General Options Advanced Options
[+ Offsetest _
4 Movhvg Markets
I EURUSDM30
|» Default Parameterspac [GBPUSD = I ALIDUSDT“‘ISO
GEPUSDM30
[m30 *)

| Addthismarkettolist>> |

["Data to use (5tep: 1)
History 01.01.2005 =] o1.08.2014 =
Spread 3 24

Due to apfimiszfion, actusl trading wil start: 2006.01.01 00:00

[ subtract optimisation time from start |

| Optimisation Config

Guide optimization towards [Geneﬁc - Profit hd J
Prefered Characterstic [pmﬁt b4 ]
- % [PBTree
Mote: Right dick on tree-items tof Timespans
Optimise on 365 |+ days of data,
trade for max -ED days before reoptimisation.
skip 0 % =% of all wi-windows.
.\ A

Start on all markets {one by one)
Attention!WFA i highly random and unreliable, due to its nature!




6. This mode gets the most out of your available history data, it will randomly take some point
within the history as 'start' point for next WFA-window each time. This will give you most
realistic characteristics of a system, but will also take a lot of time. Its a very nice option if you
want an in-depth look on a system!

W] DATFRA Free Alpha - Darwin's Algerithmical Trading Framework [= |E|_| = |

Metatrader

[ News | READ ML VR IMPORT et Al o Settings

|__G§=:!'1§rEI_[l|:_|_t_igr]5_“| Advanced Options
[+ Offsetest

4 Movhvg | Endless Mode

I» Default Parameterspac Activate
Does not do WFA on continuous blocks,

[T  butrandomises WF-windows over whole history.
Will generate asynchrony,
but statistically more accurate results

End after 24 =1 hours

[ Forward Trading Parameterset (5tep: 1)

Pick parameterset from top 50 ':.: candidates during optimization

Don't pick one of them, forward-trade the AVERAGE
parameterset of all these candidates.

[ Remaove unclosed trades, that were kiled at backtest-end, from results

| Backtest Type

[Dpen Prices Only '

Plezse note: A robust EA does not need tick datz o be profitzble,
and I stronghy recommend to make them work on Bar opening anby,

DE Tree

Then you can do simulations A LOT faster, using "Open Prices Onhy™Mods,
Mote: Right dick on tree-items tof while still maintaining accuracy of resubs,

You will then akso be able to use Parameterspace anabysks, which beats 2 simple
WFA by the factor 10,000, and this insight is worth more then amy tick data simalation,

Espeaalhy in the higher timeframes, 2nd I do not recommend to do EA
stuff on = M0 amyway.

Start on all markets {one by one)
Attention!WFA is highly random and unreliable, due fo its nature!




7. Recommended option! This will not only forward-trade the best parameterset of an
optimisation, but take the best X parameters, then average them, and then trade this averaged
parameterset forward.

D
@
53

5| DATFRA Free Alpha - Darwin's Algerithmical Trading Framewark

. Metstrade

| Mews | READ ME! VERY IMPORT

8| Walk Forward Analysis Settings

» Offsetest _
4 Movavg Endless Mode
> Default Parameterspac Activate

Does not do WFA on continuous blocks,

| but randomises WF-windows over whole histary.
Wil generate asynchrony,
but statistically more accurate results

End after 24 =1 hours

L
| Forward Trading Parameterset (5tep: 1)

Pick parameterset from top -5-0 ':.: candidates during optimization

—1 Don't pick one of them, forward-trade the AVERAGE
parameterset of all these candidates.

‘|_| Remove undosed trades, that were killed at backtest-end, from results

| Backtest Type

Open Prices Only 2.

Please note: & robust EA doss not need tick dats to be profitable,
and I stronghy recommend to make them work on Bar opening only,

DE Tree

Then you can do simulstions & LOT faster, using "Open Prices Onhy™-Mode,
Mote: Right dick on tree-items tof while still maintaining acowacy of results,

Yiou will then 2kso be zble to use Parameterspace znzhysis, which beats 2 simple
WFA by the factor 10,000, and this insight is worth more then amy tick data simelation.

Especially in the higher timeframes, and T do not recommeend to do EA
stuff an < M30 anyway.

Start on all markets {one by one)
Attention!WFA i highly random and unreliable, due to its nature!




8. You know this option from Metatrader4. | strongly recommend to develop EAs to work on 'Bar
opening only' if you want to do algorithmic trading, otherwise a single backtest takes way too
long and you will, from simple time related reasons, not be able to use more sophisticated
algorithms and analysis methods. Heck, even WFA will take ages with 'Every tick' backtests.

W] DATFRA Free Alpha - Darwin's Algerithmical Trading Framework [= |E|_| = |

Metatrade

| News | README! VERY IMPORT

2| Walk Forward Analysis Settings
|__§§E§r_ql_§)_|:_lt_igr]5_“| Advanced Options
> Offsetest _
4 Movhvg Endless Mode
I» Default Parameterspac Activate

Does not do WFA on continuous blocks,

[T  butrandomises WF-windows over whole history.
Will generate asynchrony,
but statistically more accurate results

End after 24 =1 hours

| Forward Trading Parameterset (5tep: 1)

Pick parameterset fromtop 50 5| candidates during optimisation

Don't pick one of them, forward-trade the AVERAGE
parameterset of all these candidates.

[ Remaove unclosed trades, that were kiled at backtest-end, from results

'
Backtest Type

[Dpen Prices Only '

Plezse note: A robust EA does not need tick datz o be profitzble,
and I stronghy recommend to make them work on Bar opening anby,

DE Tree

Then you can do simulations A LOT faster, using "Open Prices Onhy™Mods,
Mote: Right dick on tree-items tof while still maintaining accuracy of resubs,

You will then akso be able to use Parameterspace anahysks, which beats a simple
WFA by the factor 10,000, and this insight is worth more then amy tick data simadlation,

Espeaialhy in the higher timeframes, 2nd I do not recommend to do EA
stuff on = M30 amyway.

Start on all markets {one by one) ]
Attention!WFA is highly random and unreliable, due fo its nature!




1. The equity and some core-statistics of the WFA. This, of course, only includes out of sample
trades (from forward trading, no data from optimisation is in here!)

5| 2013.06.01-2014.0601 EURUSD/MIL5 Opti/Forward::50/60 ==> profit (skipped: 0) [~ 2|3l
Overview Per-Day I Detailed Statistics I Trade Distribution I Expectancy I per-trade Expectancy per-trade AVG Expectancy I In-Sample => Qut-of-Sample equities |

Final equity: -224

) T T T T T
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=1
i
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o
w
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=500 q
_go0 . . . . L . . . .
0 10 20 30 40 jale] 1] 0 ) S0 100
Trades
Watch Metatrader
WE Windows 5 Profit -224.93 Trades per Month 24,8543 Ava Profit Trade  81.62
Save all 4 tabs
Findrate 0.4 Profit Factor 0.799662 % Trades Won 0.119565 Ava Loss Trade 13.8611 one image

WFE i} Drawdown Abs 505.48 Make I=->0os
Detail view equities




2.

In a WFA, parameters change frequently, due to re-optimisation. So you can not just put a WFA-
optimised EA into metatrader and watch it trade. Because of this, DATFRA can take all trades
from a WFA and construct a dummy EA out of them, that trades exactly as the EA did during
WFA. That way, you can watch the single trades, over all WFA windows, in Metatrader4. Use this
button to do so!

0e.01- 06 ti/Forward:: ==> profit (skipped:
] 2013.06.01-2014.06.01 EURUSD/M15 Opti/F d::50/60 profit (skipped: 0 T

Equity

WFE

Overview

Per-Day I Detailed Statistics I Trade Distribution I Expectancy I per-trade Expectancy per-trade AVG Expectancy I In-Sample =3 Qut-of-Sample equities |

=100

=200

=300

=i

=500

—G00

Watch this in Metatrader
WE Windows 5 Profit -224.93 Trades per Month 24,8543 Ava Profit Trade  81.62

Findrate

Final eguity: -224

4] 10 20 30 iy i) ] ril g0 a0 1o
Traces

o ——
Save all 4 tabs
0.4 Profit Factor 0.799662 % Trades Won 0.119565 Ava Loss Trade 13.8611 in one image

0 Drawdown Abs 505.48 Make Is->0os
Detail view equities




3. This is the same equity, but this time each point is not one trade (as in the equity you saw

before), but each point is one trading day!
(5wl

per-trade AVG Expectancy I In-Sample =3 Qut-of-Sample equities |

7 2013.06.01-2014.06.01 EURUSD/ML5 Opti/Forward::50/60 ==> profit (skipped: 0}
| Owverview | Per-Day | Detailed Statistics I Trade Distribution I Expectancy I per-trade Expectancy

Final eguity: -224
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4. Statistics of your WFA

Detailed Statistics

trades_monthly
trades_total

hit_endofbacktest

hit_takepeofit

DOD_relative%
DD_sbsolute
DD_avglength{trades)
DO_maxLengthitrades)

profit_monthly
prafit

profit_factor

Overall
24,8843

0.0108858

0.052041
508189
505.48

27.0128
138.785

207919
22453

0.755082

ea7.82

41

0.0243302

0.562402

a7

319.54

13.083

-11.9712

-29.13

137838

5

0.0502547

5.08189

244751

123.89

529188

-195.8

0.7Tis58




5. This shows how the outcomes of your trades are distributed. On the left side of the blue line are
the losers, on the right the winners. The closer the bar is to the line, the smaller was the amount
of the trade. The height of the bar indicates how often a given trade-outcome happened. So
here we have a lot small losing trades and a few pretty high winners!

7 2013.06.01-2014.06.01 EURUSD/ML5 Opti/Forward:50/60 ==> profit (skipped: 0) [~ 2|2l
| overview | PerDay | Detailed Statistics | Trade Distribution | Expectancy | per-trade Expectancy | per-trade AVG Expectancy | In-Sample = Out-of-Sample equities |

Amount of trades with this outcome
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Trade outcome. Left=loss; Right=win




6. This shows you how far the price goes in your favour - or against you - after an average
long/short entry. X-axis: How many bars after the entry this was measured. Y-axis: How many
pips the price moved in average.

7] 2013.06.01-2014.06.01 EURUSD/ML5 Opti/Forward:50/60 ==> profit (skipped: 0) <
Overview Per-Day Detailed Statistics Trade Distribution Expectancy per-trade Expectancy per-trade AVG Expectancy In-Sample = Out-of-Sample equities

Mathematical Expectancy - LONG trades
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7. This shows you how far the price did go in your favour - or against you - after every single entry.
Each line is one bar, and for each entry every single bar, until the trade is exited, is measured
and displayed here.

7] 2013.06.01-2014.06.01 EURUSD/ML5 Opti/Forward:50/60 ==> profit (skipped: 0) (-2 |[mE3a]
Overview Per-Day Detailed Statistics Trade Distribution Expectancy per-trade Expectancy per-trade AVG Expectancy In-Sample =3 Out-of-Sample equities
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8. This shows the same data as the last one - but this time each bar is the average price movement
of one single trade.

5. 2013.08.12-2014.06.01 EURUSD/M30 Opti/Forward::50/60 ==> profit (skipped: 0)
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