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1 GETTING STARTED

1 Getting Started

1.1 Introduction

When | first started trading the forex market a few years agoi¢kdy came to
the conclusion that manual trading was far too cumbersomadiig by myself
quickly slaved me to the screen of my computer making my steasl rise and
my quality of life drop. Certainly, there had to be a solutiormy problem. After
searching on the Internet | found automated trading. Thathefirst time that the
world of forex automated trading opened it's doors to me, $ @wmazed at what
could be done and dreaming of what could be achieved. Liidlé¢ khow that this
journey through the world of expert advisors and automatedirig would prove
to be so challenging.

Today | can say that getting to where | am now took a big toll othbmy pocket
and my mind. | was once where you are now and | can tell you, Wkie things
that are going through your mind, | know all your doubts andryguestions. You
have probably already spent some or a lot of money on autahsgstems that
don't deliver, on experts that have wiped your live accoupts have probably
wondered if this thing of “trading automatically” is reaftyofitable. My objective
with this ebook is to answer as many of these questions assligp€an. | want
to ensure that retail traders like you and me who are beginthiair journey in
automated trading as well as those who are more experientestilbbhave many
guestions can profit from the forex market by using automeseting techniques.

Within this ebook you will find a condensate of my experiensig and eval-
uating forex automated trading systems. | will discuss wih what makes and
what breaks automated trading systems, how you evaluated@raystems, the
common flaws of commercial trading systems and many moregdpat are of a
paramount interest to anyone who really wants to profit fratomated trading.
Will it be easy ? No, it will not. Will it be impossible ? No, itMnot. Moreover,
my ebook will try to get you started with your first tested aetiable free auto-
mated trading system so that you can start experiencingethefits that certainly
can be achieved with automated trading systems.

It is my greatest hope that after reading my ebook on autairteseling you

will have a much clearer understanding of the whole worldxpiegt advisors and
that you will stop falling into the tricks and traps that coential expert advisors
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1 GETTING STARTED

set for you (either with or without their intent). | am certahat even though
reading my ebook will not make you a supreme expert on thesstitijwill serve
as a solid starting point to start making real profits witloausited trading systems.

1.2 Disclaimer

Even though all the results and discussions within this klaye presented in
good faith it is important to note that the contents do notstitute any type of
investment advice. The contents of this ebook are the sateams of the author.
The reader should understand this as well as the risks iedaolv trading the
foreign exchange market which is one of the most volatile landraged. The
author is NOT affiliated with any of the EA creators or EA praxgis mentioned
through the ebook. The author does NOT receive a commisgidiNy type
neither to credit or discredit any of these experts. Theuatain of these programs
is done within the criteria of the author.

1.3 What youshould be willing to do.

Before starting our journey into the world of automated iingssystems it is very
important for me to tell you the things you should be willingdo if you wish my
ebook to be as useful to you as it possibly can. First of allpula like you to
forget everything you know about expert advisors and autedi@ading systems
in general. Do not read my ebook with prejudice about thirmgsmay have read
in forums, discussion groups, etc. People on those groupergly commit the
same mistakes time after time and the amount of knowledgedhe give you,
even though sometimes useful, can also be very misleading.

Forget that automated trading is an easy thing to do. Thidsttee hardest
because this may well be the reason why you decided to gethiatwhole expert
advisor, forex thing. | can tell you that it is not an easy thto do. | tell you
this because | have had a very good amount of experiencesifig¢ld and making
profits from the market in an automated fashion is again, nogasy thing to
do. You may be thinking that it is just a matter of finding a paifle system
and letting run on your live accounts. It is SO much more theat t Through
my ebook you will discover that there are MANY things that aget into your
ability to make profits EVEN if you do have a profitable tradsygtem. Getting
profits from automated trading systems is like any otherifequires work and
it requires a lot of knowledge. It is a matter of being readist bet you have
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1 GETTING STARTED

heard 90% of retail traders lose their money in the forex mtarko you think
that buying a set and forget system for 100 USD that anoth@0DQraders are
using will give you an edge ? | am sorry, as you may have susggeicidoes NOT.

Be willing to do the WORK. Now that you have accepted that mated trad-
ing is NOT an easy task (I will explain this in great detail be test of the ebook)
you now have to promise yourself that you will do the work tisabecessary to
become profitable in the world of automated trading. Whasdbiewvolve ? The
first step is to read this ebook and soak in all the informagion can. The next
step is to follow the advice | give through the ebook to help y@come prof-
itable. Will it involve learning to trade manually ? YES. Wil make you learn
how to program ? Probably YES. Will it take you a lot of time anlbt of sweat
? YES. You may have guessed by now that in order to be a suat@sslfer using
automated trading systems you need an edge. My ebook wiljimetyou this
edge by itself but it will guide you in a path so that you may iggburself. You
know ? It is far easier to get somewhere when you have a map !

If you are not willing to follow the steps | outlined abovegpke stop reading
this ebook now. If you thought you could make a living usingoaated trading
by not doing anything | will have to disappoint you, you witrsucceed. Trading
with automated systems in the forex market is not somettongiiyone and this
may not be a field you can succeed in. However | guess that ithpught my
ebook, you are willing to make an effort an finally see thetlighthe end of the
losing equity tunnel !
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2 First Things First

2.1 Whatis an Expert Advisor ?

An expert advisor (EA) is a script written in the mql4 prograing language
destined to be used within the metatrader platform. The rexgubvisor is the
code in which a trading system is programmed. An automaseting system is
therefore the running of an expert advisor on a trading atccAn EA works by

executing a set of instructions on every tick that it is giv@mat is, the expert
advisor is run every time a new tick is generated on a curr@aayit is running

on. The EA has specific instructions within it that tell it tpem, close or modify
positions as a function of any given mathematical operaioprice or volume.

When a new tick is generated the expert is run and it checkkafs to do anything
according to it’s logic. Long story short, expert advisdieva us to turn a trading
system into a computer code that can be executed autonhgtitedrefore, no
human intervention is needed to run the orders.

2.2 Advantages of Expert Advisors

| guess you have read this a thousand times. Almost all cocialexpert advi-
sor sellers make great emphasis on the wonderful advantd@apert advisors.
Given the fact that this ebook is about automated tradingulccnot forget to
mention the great advantages that these systems bring ts@nfsetrading.

The main advantage of expert advisors is that they give ydegaendence
from your computer screens. An EA can execute your tradistesys without
any human intervention and therefore you can be sleepirakorg the sun at the
beach while the expert advisor is doing all the trading far.yo

The second advantage is the ability to operate 24/7 andftiiereatch many
market moves you would be unable to execute due to you beimaiagiral being
(you have to sleep, eat, have fun, etc). | would have to sdyhisis also a major
advantage since the expert advisor is able to “watch” theketawith far more
efficiency and diligence than any human being.

The third big advantage is the ability to execute orders abdremely rapid

speed. If there is a 50 pip market movement in 2 minutes itiig ualikely that
you will have the time to do as many things as a computer cdsigkn the ideal
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trading environment, an EA is able to open, close or modifgifomns in split
seconds making the execution of the trading strategy muate mediable than
what it would for you.

An EA can watch an almost unlimited number of data streams.of@ourse,
are unable to check 20 indicator variables on 10 currentitee dame time. Well,
an expert advisor is capable of doing all these things for you

As you can see, what it means to have an expert advisor is t® &@aex-
tremely large number of possibilities. The fact of havingenputer script execute
our trading system allows us to explore trading technigbes were previously
impossible to do with manual trading, it also gives us thespimlty to use an un-
mentionable number of data streams and it makes tradingéamient from us, so
to speak. A lot of people will also say that automated tradizthgs the “emotion”
factor out of trading. They could not be more wrong ! (More bis tater)

2.3 Disadvantages of Expert Advisors

Now we are going somewhere interesting ! Most commercia¢ebguvisor sell-
ers fail to give you the information about the disadvantagesitomated trading
systems. | will try to tell you now what the main disadvantagéusing automated
trading systems are. The understanding of each one of tmebkems is vital if
you which to succeed in automated trading. Tackling theseets will make our
chances of success with an EA much better.

The most important disadvantage of automated tradingmgsitethat they are
inflexible. An automated trading system cannot do anythurgide of it's coding
and is therefore limited to the logic you fix it to. The main Ipiem with this is that
the expert advisor may stop working profitably if market atind change against
it, how far the expert advisor can adapt to changing marketlitions depends
mainly on the logic you give it but you always have to thinkttiiaur expert is
limited, it does not know anything outside it’s logic.

The second greatest disadvantage is that people are décgiv¢hinking that
there are no emotions in automated trading. This is a hugakeisnd something
that has made automated trading more difficult for the peaple want to profit
from it. Although the EAperse has no emotions, the trader that controls it's
workings does have emotions. The nature of the emotionsriexped during

11
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the use of an automated trading system are different thae texperienced when
trading manually but they can be as or even more destructioedg on this later).

They can be used as black boxes ! This is a great disadvantagtomated
trading systems because it means that a person who has nofidea a system
actually works can load it on a trading platform and makeatlé. What you get
then is someone who does not understand what the systemrdbiessgrofitable
or not running a system on their computer. This of coursedsatiea commercial
expert advisor sellers exploit and an area you should bea|yezareful about. If
there is something | have learned during my years of tradiigy do NOT trade
any automated trading system you do NOT fully understand.

Expert advisor testing can be unreliable. This is a huge aeféaterest and
something | have been asked several times by my web sitetorgisand cus-
tomers. A great problem arises when you combine the unikfyedst some of the
tests with the fact that black boxes can be sold. What yousgpéople buying
systems that they think will perform great only to find outtttigeir accounts get
wiped out. (we will get much deeper into the testing of expelktisors later).

This sums up the main disadvantages and weak points of atédrtrading
systems. Through the rest of this ebook you will get a lot n@drieformation on
these characteristics as well as how we can get around th&énatand trade with
profitable expert advisors.

2.4 The Psychology of automated trading

| decided to give the “emotions” part of automated tradingtielexplaining in
order to better explain myself to people that may have beefused by my state-
ments on the previous section. People usually associabenated trading with
emotionless or purely logical trading and they are mosgitrivhen talking about
the expert advisors alone. Of course, in theory an expeisadean be run on
an account without any human intervention and thereforeptetely free of any
emotion. However the reality is a little bit different.

As an example, when you run a metatrader expert advisor arliyewaccount
you are still subject to either winning or losing money ordsaicount, therefore,
you are still subject to the emotions of fear and greed thaedrom losing or
making money in the forex market. Lets assume you have anfgagistem that

12
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has made you 50% profit on your account during the past threghso What
would you do ? most people will continue to run this systemhasgystem is
making money. Well, if that was me, | would shut it down immedly ! That
is because | know that a 50% profit demands a high market expasd trading
such a system at that risk level is simply greedy. The opp@dsto applies. What
would you do if you have been trading a system for 6 months tmaisi produced
a 2% constant draw down every month ? Do you continue runniagdo you
stop it ? Well, what do the tests tell you ? Do you expect thésxddown ? Many
profitable trading systems have extended periods of drawdi@fore long trend
catching moves (take the turtle system for example). As yousee, many people
would just stop trading the ea out of fear.

Fear and greed, in automated trading and in manual tradeng anere con-
sequence of IGNORANCE. If you know your trading systems ama know the
market, you know what to expect and you also know when you ecerning ei-
ther greedy with your profits or scared with your loses. Téisly it is extremely
hard for most people to trade profitable automated tradistesys, because these
systems generally trigger the fear part more and are therefansidered “hard
to trade” because the trader needs to continue tradingtdespseveral contin-
ued loses. On the other hand, unprofitable systems usualjetrthe other side,
something which makes them a lot more dangerous. Many coomh@nprof-
itable systems usually generate a lot of short term wins kvtrigger the “greedy”
side of the trader and make him or her continue to trade thersysntil it wipes
them out. Now you can see why so many people lose in forex wsitgmated
trading systems ? It starts from here.

13
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3 The Dangers of Automated Trading

3.1 Using Expert Advisors Without Knowledge

One of the most dangerous aspects of automated trading is adltemated trad-
ing systems are used without a good knowledge of the marktthieir being

traded on. Usually most people’s approach to the developaieutomated trad-
ing systems is just throwing in a random strategy that thelgenug from a random
array of market indicators. Most people don’t even undestahat these indi-
cators even tell them. Even worse, few people even know hesetiindicators
are calculated or what they were first developed for. For gt@nmave you ever
traded with the parabolic SAR or the MACD indicators ? Do yook what they

mean ? Moreover, there is a strong tendency to try to use annEas enany cur-
rency pairs as possible. This does not make sense ! An exgppasioa should be
developed and traded for a specific instrument given thetfetteach currency
pair has a given set of very specific characteristics.

Market Myth : Many people believe that a single expert adviswuld be able to trade on
any given currency pair and produce profitable results tsall currency pair
movements are the result of human action. This is totally WROCurrency pairs are
neither the same nor traded the same way, not because wetaemonans but because
the composition of the trades of different currency paidifferent. For example, the
EUR/USD has a high volume of speculation while the USD/CHF tmave a higher
volume of bank transfers. Remember that there are sometigmss in the forex market
which have nothing to do with speculation and just have to db lwusiness (for example|

an exporter changing currencies because he made a dealysoayupairs are affected

differently at different times by different types and amtsuof trades.

You should then have in mind that trading an expert advisocessfully re-
quires as much knowledge as it is needed for trading in a ssfitdevay manually.
As | said earlier on the ebook, the road to success with an Ebt®asy, even
if the EA was already programmed you require this knowleagerder to know
if the ea is really fit to trade the instrument you are goingde it on. How do
you know if the system will work for you in the long term ? Onlgwyr knowl-
edge of the given instrument coupled with the testing (whwilhbe covered in
a subsequent section) that has to be done are likely to shindgit into this
problem.
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3.2 Knowing How to Evaluate Experts

Probably one of the most complicated parts after havingraraghed or received
an expert advisor is knowing how to really get an idea aboaitetkpert’s prof-
itability. This is why evaluating an expert advisor playstaMole in determining
the future potential of an expert advisor and the reason Wwisya real danger in
the world of forex automated trading. First of all, you mustd into account that
the way an expert advisor is evaluated can make it look motessr profitable
depending on the choices made. There are mainly three typests that can be
done on an expert advisor that we will cover in more detadrlahese are back-
testing, forward testing and live testing. None of this wiillly tell you the long
term profitability potential of an expert advisor. You carvéaystems that per-
form extremely well in back, forward and live testing for aipe of one year, then
wipe an account (I have seen it, it can happen). Yes, it capdrapContrary to
what most people believe, testing is NOT everything you riedghow to say if a
system is or is NOT profitable. Of course, testing has itseemély important uses
which we will cover later when we talk in detail about the #itgpes of testing
and what each one of them can tell us about the trading systearevevaluating.

3.3 Knowing how to evaluate strategies

Your best barrier of protection against unprofitable trgdigstems that may per-
form with short term profits in tests is to use your knowledbeuwd the market
to evaluate the market strategies contained within theregolisors. Of course,
there are several types of strategies that we know for ceata@ NOT profitable
and certain strategies which we know have been profitabla fong time and
will most likely continue to do so. It is very important thatyy evaluate the trad-
ing strategy of any expert advisor before you start trading order to know if
it does or if it does NOT fulfill the requirements for a longrteprofitable trad-
ing strategy. If an expert advisor does not fulfill this atidethen it is not worth
even testing because even if the tests have short term piefisults, we know
almost for certain that the system will fall short in the figuSection 5 will try to
discuss with more depth which strategies we know are NOTtpidé and which
characteristics are shared amongst different profitahtirig strategies.

15
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4 Expert Advisor Profitability

4.1 What is a Profitable and What is an Unprofitable Expert
Advisor ?

To start talking about profitable and unprofitable systemewst first define what
we will call profitable and what we will call an unprofitabletling system. We
will refer to profitable trading systems as long term profigadystem, that is, a
system that has been able to accumulate profit consisteatty dt least 2000 to
2009 in backtesting and that has shown from at least yearlleagr forward

testing that the system’s performance between back anteltimg is consistent.

This means that long term profitable trading systems needave reliable
backtesting with live testing that confirms this fact. Loegm profitable trading
systems are very hard to find but are often the result of sirsprlegies that
exploit market trends. An unprofitable system for us will g aystem that fails
to profit consistently for the market in the long term. Evethé system is able to
show short term positive results an unprofitable systemlask this equity and
probably wipe an account or break even in the future. Praéitabd unprofitable
trading systems can be distinguished according to theiteggies, the way they
manage their positions, risk to reward ratio, etc. All theseables are explained
accordingly in Section 5.

If you look at the following graphs you will see the differenisetween a prof-
itable and an unprofitable system (both graphs depict howckidsting of ANY
long term profitable system should look like globally). Laegm profitable trad-
ing systems usually have equity curves that are overly tineahape but have
big wins and periods of loses along the way, unprofitablerigdystems usually
have straight line equity curves which then turn into suddsas of equity as the
expert advisor falls out of it's favorable market condion

Balance [ Exily [ Every tick (the most precise methd based on all aualable least tmefames (o generate each 69 J3000% oy

11111
15231
33333

=
OO 8 RO O A e e e R T,
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You should have already noticed by now that the distinctietwieen a prof-
itable and an unprofitable trading system is not so straoghtrd, a very careful
examination of the trading system is required as said akiaverder to tell an
unprofitable trading system from a profitable one. To helplegtraders exam-
ine a trading system and determine if it has the potentiaktptofitable in the
long term | have prepared the following check list. Pleas&ergure you read
the whole ebook before using it on a trading system as theviiollg sections will
shed a lot of light into the different items mentioned below.

e Does the trading system use a higher timeframe ? (greateiothé0 min)
¢ Is the Risk to Reward ratio equal to or lower than 2 ?

e Arethe SL, TP and TL calculated dynamically ?

e Is ot size calculated dynamically ?

e Is the system based in a trend following strategy ?

e Does the system have any type of filter for non trending peridd

e Is the largest profit 4 times higher than the largest loss ?

e Is backtesting from 2000 to 2009 linear and profitable (Ihegraph showed
above) ?

¢ Is there any live or forward testing that proves consistemitly backtesting
?

Please note that a linear increase, does NOT mean that tteersiakes profit
in a straight line but that global equity growth resemblee, llike on the graph
shown below. A system that has an equity curve that looksdik&raight line is
NOT good, this usually means that the risk to reward ratitnefdystem is VERY
HIGH or that losing positions are NEVER being closed.
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happens around an itmaginary straight line. | 106342
Equity grows geometrically.

If you answered yes to all of the above questions, then yostesy s likely
a long term profitable trading system. If you did not then yegadto check if
the strategy fulfills the criteria. If you answered no to nafghe above questions
then your system is probably NOT long term profitable andadpbly just a short
term profitable trading system. Please note that it is VITAatthe answer to the
last two questions be YES for a system to be long term proétalblthe system
cannot be backtested (because it uses several currertciegjoal would need at
least 3 years of forward testing to say anything about itifability. For that
reason | usually limit my trading to systems that can be bbglidacktested on a
single currency.

4.2 Why most Expert Advisors Fail in the Real Market

One of the things you may have probably asked yourself manggiis : Why
are there so many commercial expert advisors out there with excellent re-
sults that never seem to deliver in long term live testing ?yWa commercial
expert advisor creators FAIL to have long live testing resifithe expert is really
profitable (and they have been selling it for so long) ? Whahésreason why
commercial expert advisors consistently fail in the reatkaf?

There are several reasons why commercial expert advigbte faofit. First
of all, the strategies used by most commercial EA sellersiatéong term prof-
itable strategies but are trading systems that generate tenm instant profits.
This has been a consequence of people wanting instant catitfi instead of
long term profits. As | said before in the ebook, the expertd bp commercial
expert advisor sellers are most of the time designed to &egreed rather than
fear. Since most people want to start their trading systemissae some prof-
its right away, EA creators have shifted towards expertsagi that make some
profit for a while and then fail dramatically due to their s&1$ logical failures. A
system that has a 10 to 1 risk to reward ratio will make profitsoat right away
but the system will inevitably lose all of it’s profits oncehits a series of loses
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(each one equivalent to 10 profitable trades).

By selling EA systems that profit for short periods of timeshereators are
able to show periods of profitable live testing and receivedg@views from cus-
tomers who are happy with their purchases after one or twksveg/hen the
money back guarantee expires, the system starts to shawat'sace and people
start to see their accounts getting wiped out. | can see wbplpéduy these sys-
tems, they want the huge profits they are promised with absglno work but
they fail to accurately examine and judge the systems threep@@sented with.

If you apply the checklist shown on the previous section to@hmercial ex-
pert advisors out there almost non of them will be able to &n$or 4 questions
with a YES. The problem is that people who buy forex experisaig are NOT
professional traders and therefore do NOT know what is &abie and possible
in the forex market. However, EA creators know what this pe@pe “looking
for” so they sell that to them. As long as people remain thi®rgnt about expert
advisor systems it will be impossible for the majority of tha& selling market to
shift this way.

The main problem with expert advisors made by commercibdisehnd novice
programmers in forums is that they fail to tackle two very ortant aspects of the
market. They fail to recognize both market randomness anélehaxposure.

4.3 Market Randomness

Making money in the forex market is certainly not a hard thioglo. The hard

thing to do is to make money and KEEP it. Many expert advis@teagies that

fail to answer YES to the checklist questions on the prevamgion are usually
based on market randomness. What | call market randomnissuspredictable
movement that price has on the lower time frames. Is it realtiylom ? YES. On

what timeframe ? This is pretty arbitrary but in my expereaaything below the
60 minute timeframe starts to show serious signs of randorements. These
movements are generated because the nature of the transabtit occur on such
small time frames is completely random.

For example, in a 5 minute candle the transactions could haea due to
international wire clearances while the next five minutedzarld be speculative
trading and so on. Have you ever wondered why trading siestem the smaller
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timeframes give profitable signals, then unprofitable dgyimeconsistently ? For
example, if you trade a 8, 20 MA cross on a 5 minute timeframewil see on
the backtests that the signals are profitable for a while had the signals turn
unprofitable. This means that the system works for a whilen tihe reverse of
the system starts to work. This is mainly because the undegriyorkings of the
system are random and so are the results of the trades,dreetbése strategies
usually have a breakeven or losing character.

Another way to use market randomness is to have very hightoiskward
ratios, as it is explained in much more detail later. Profgabading systems
do NOT rely on market randomness but in inherent charatitrief the market
that are NOT dependent on the random transactions that happé¢he lower
timeframes. Profitable systems rely on the statisticattiva of a large collection
of transactions which is what we would call a trend.

4.4 Market Exposure

The market exposure of a trading system is defined as the @rabaquity that
is implicitly risked it order to achieve a certain level ofrsistent profitability. In
order to reach a certain profit level you must be willing t& ascertain percentage
of equity, just as the risk to reward ratio defines this withiparticular trade so
does the market exposure for the entire trading system. d®tex fmarket, in
my experience, usually demands a market exposure of 1/2toflyour yearly
profit in a profitable trading system. That is, the maximumaddawn or equity
loss a system will have will most likely be around this numbéthen a trading
system has a profit of say, 20% per month, this means that sitersyhas a market
exposure greater than 100% of the account, that said, ygustrgambling your
money in order to get those profits and the market will evdlytde@mand it’s toll.

This is the reason why you should be extremely careful witstesys that
claim profits that would put their market exposure above 1@%heir equity,
such trading systems are most likely showing you short tesalts which will
then level when the market claims the exposure from the traean example,
if you go to a casino, your “market exposure” is always highan 100% of your
equity because the casino has a statistical advantage oueinyany game. If
you play 3 rounds of say, roulette, and win, that does NOT ntkanhyou have
a profitable system, it merely means that you were lucky. U ptay for an
indefinite amount of time you will wipe out all your money dweytour “market
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exposure”. A similar thing happens in the forex market, thet that a system
made 20% for three months just means that it went lucky anéhaser the top
market exposure. Hopefully after reading this you will nefadl again for this

false and absurd claims!

4.5 How much money do profitable strategies make ?

This is a golden question for anyone who wants to trade thexforarket prof-

itably using automated trading systems. How much money dgesfitable strat-
egy make ? If you read the previous section carefully you mallice that the

maximum profits we can make with a strategy are limited to theket exposure
our strategy is able to achieve. In my experience with autech&rading sys-
tems, | know that it is possible and realistic to make 40 to @9ear relatively

safely with profits in the order of 100% being achievable vaitfgressive money
management.

These profits may sound really small to all of you out there \whwe been
promised anywhere from 10 to 50% a month using commerciahaated trading
systems. Well, | can tell you that this is the real deal. Mdsthe traders |
know make profits around these figures each year in the forekanand these
profits are way above the 20% or so offered by the best hedgenatuhl funds
in the planet. If you want to risk making more 100% each yeara@ going into
seriously dangerous territory as your market exposurebeitbome too high. The
people out there that are reading this after testing seeeraimercial systems will
most likely say I'm right.

4.6 How much Draw Down can | expect from a profitable strat-
eqgy ?

As | said earlier in my section about market exposure, marirdiaw downs are
usually 1/5 to 1/2 of your yearly profits. In order to be safénays consider the
worst possible case which is a 1/2 of yearly profits draw ddBeing pessimistic
guarantees that you will do as much as you can to preserveeguity while
having realistic and achievable profit expectations.

In the case above, for example, a trading system making 109éarawould
mean a maximum draw down of 50%. Is this something you canai@e If this
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is something you are not able to tolerate then you need todoma your risk
settings until you reach a draw down level you feel suffidiecbmfortable with.
For example, you may settle for a 50% yearly profit with a 25%imam draw
down. Your draw down could probably be lower but you alwaysc® consider
the worst possible case in the event that it happens (andwalignit will).

This is just a small glimpse of the values that | know are aahé using
automated trading systems, however you should determaerdav down and
profit potentials of your profitable automated trading sysby backtesting (after
you confirm through live testing that the expert backtestslarly to how it trades
in the real market).

WWW.TRADING-SOFTWARE-COLLECTION.COM

22


andrey
tr-soft-coll


5 TYPES OF STRATEGIES

5 Types of Strategies

5.1 Characteristics of Unprofitable Strategies

Amongst the different trading strategies that can be usexhiautomated trad-
ing system we know for certain that several strategies haadler possibilities
of working than others. Most certainly, | know that most wfgable strategies
share some characteristics that make them easy to idemifyelminate from
your trading portfolio. If you find any strategy that has arfiyh® characteristics
outlined below, then it is very probable that this strateglyf most likely NOT
work in the long run. These strategies may generate juickt $dran profits which
make novice traders praise them as profitable and “holygjiait these strategies
all eventually wipe their accounts out.

5.1.1 The Risk to Reward Ratio

The risk to reward ratio of a trading strategy is defined asatheunt of dollars
risked for every dollar won. For example, if on one tradek @dollars to make 3
then my risk to reward ratio would be 2/3 or 0.66, this meaasfibr every dollar

| make | am risking only 0.66 dollars. Commercial expert advisellers quickly
realized that having large risk to reward ratios guarantestiresults with better
success. As you may see, it is much easier to reach a cerkaptafit value if

your stop loss is further away (this is a consequence of thrameversion theory).

Market Reversion Theory : This theory states that price isblcto reach again a price
level it has reached in the past in the near future. This mésatsf for example, the
EUR/USD is at 1.3657 and then goes to 1.3660 it is bound taicktthe 1.3657 level.

Because of this reason, the smaller a takeprofit and ther ldrgestop loss the easier the

take profit will be reached

This is the reason why commercial system developers startese huge risk
to reward ratios. The main problem with using such high resketvard ratios is
that a lot of money is risked for a little so a single loss usuaipes out many
winners. For example, on a 10 risk to reward ratio, it takesvit® to overcome
a single lose. With this type of systems you will win most oé ttme (more
than 90% of the time) but this will not be enough for your to Wefgable. So
you should NOT look at the winning percentage of an EA as a sigaastimate
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profitability because the amount of money made by an ea dgsrahgly on it’s
risk to reward ratio.

Now, speaking about these systems, it is obvious that therlgaur risk to
reward ratio is, the less likely you are to touch your takdipv@alue (also a con-
sequence of mean reversion) this means that you cannot baserpfits on ran-
domness but you need to find an inherent characteristic oftiidxet you can
exploit for your advantage.

An inherent characteristic of the market is a market propibat repeats itself in a cyclic
fashion and can be exploited for profit. For example, it iskim¢hat the EUR/USD trends
so exploiting this inherent characteristic of the market gae you a profitable system.
The hard thing becomes to filter this inherent characteraftthe market from all the

other “noise” experienced by the EUR/USD when it is NOT tiagd

This is of course a very good reason why profitable tradingesys are much
harder to find than commercial systems with high risk to relwatios. Almost
any strategy you can think of can be made profitable in thet &ron by increasing
the risk to reward ratio while strategies that have risk toare ratios lower than
one and retain profits are extremely hard to come by. So whemelooking for
a trading system, always look for risk to reward ratios lotem one, the lower
the better. Systems with risk to reward ratios higher tharedvary likely to be
unprofitable in the long term so stay away from this type dtstyies.

5.1.2 The Money Management

A very important aspect of every trading strategy that isallguneglected by
most people that trade automated trading systems is theymoaragement. |
cannot tell you how many expert advisors | have seen that figedlot size or
a percentage of equity even though this two money managesppnbaches are
bound to make their strategy unprofitable or breakeven inahg term. Money
management is extremely important and it CAN make the diffee. What you
should do with your money management is to try it to make yeuwstime amount
of money under any set of market conditions. The problem witixed Lot size
or a lot size based in equity is that they ignore the marketptetaly. | put it this
way, would you buy the same amount of stocks if we where inlg calin the
middle of a market crisis ? Probably not! The same thing happe the forex
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market, your lot sizing should adjust to the market in ordantke your strategy
more adaptable to changing market conditions.

Now, there are certainly ways that are not beneficial to monapagement
(like fixed lot size or trading a percentage of equity) butré¢hare money man-
agement schemes that are a definite no no and are SURE to @Wentipe your
account out. Any strategy that increases lot sizes withsless OUND to cause
this. For example, a strategy that doubles lot sizes afenydoss (called a Mar-
tingale strategy) WILL wipe your account. No matter how ményes someone
comes out with a Martingale EA that they say won’t wipe yowa@at, it even-
tually WILL. A martingale strategy is a type of strategy tltain show you year
long back, forward and live testing results that are prof@amd then wipe your
account the next week. When you see a Martingale or a systanmntreases
lot sizes in anyway, run ! These strategies will end up withryaccount being
wiped out. If you have an ea with a fixed Lot size or account@etage based lot
size, change it for a volatility adjusted lot size and youlayand to increase your
system’s reliability by a big percentage.

5.1.3 Fixed Orders

After years of testing many different testing systems andiog to learn the trad-
ing systems of successful traders | discovered somethirg tdem had in com-
mon that all other unprofitable trading systems failed toehaill the long term
profitable trading systems | have known up until now have dyinaStop loss
(SL), take profit (TP) or trailing stop (TL) values. This medhat the systems do
not assign a fixed pip size to these values but the values asmygally assigned
based on another criteria. This criteria can be volatifityyeek low, a resistance
level, etc. The few automated trading systems | know thaé thawg term prof-
itability use dynamic SL, TP and TL. The reason why this makestems more
profitable than using fixed values is the same reason as whgnaigriot sizing
works better than fixed lot sizes. When you have your ordeasgimg accord-
ing to the market, your positions are adjusted so that yoaydvget the most out
of market moves. For example, (hypothetically) if the GB8Jtrended always
around 150% of it's ATR value then you would constantly get mo early or
too late when using a fixed TP, unless your TP matched the 150%; én the
contrary, if you had an ATR adjusted TP, the value would behred every time
and you would get a larger profit and a much better and relsdtem.
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The ATR or Average True Range Indicator was developed byas/@Vilder and its
concept as a money management adaptive tools was develgjpiee treators of the

Turtle Trading system as a way to control position sizing arter placing. The Average

true Range is a useful indicator to adjust your TP, SL or Tlugalagainst market volatility

5.2 Characteristics of Profitable Systems

As unprofitable trading systems have some characteristicernmon profitable
trading systems also have a set of characteristics thahglissh them. On this
section | will attempt to illustrate which characteristichave found common
amongst the profitable trading systems | know. You may ndhe¢ several of
these characteristics are very similar to the profitableasttaristics of manual
trading systems.

5.2.1 The Trend is your Friend

One of the first lessons new traders are taught is that oneed{ers of manual
trading is to be able to catch large trend moves. As well as midnual trading
systems, reliable automated trading systems are oftex bag®lowing the trend.
If you want to develop or find a profitable trading systems adyweay to start is to
look for systems that follow trends. These systems usualg the form of either
trend following or breakout systems depending on if theyjuseprice action or
price derived calculations (indicators) to start trades.

Did you know ? There are only three different sources of imi@tion available when

developing a trading system, those are price, volume arel tisse the three to your

greatest advantage in order to develop a much more robdsigraystem.

5.2.2 Cutyour loses, let your profits run

Another typical characteristic of profitable trading systend another very valu-
able lesson taught to new traders, you should cut your laséded your profits
run. This means that you should end trades that will not hgrefétable outcome
quickly while you should strive to keep your profitable tra@dive for as long as
possible. This is the base of all profitable trading systefsow including the
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popular Turtle trading system. This also reinforces theoflygsis of not using
fixed SL and TP and even more it further gives the idea of noinigaa TP at
all and exiting either on an alternate exit criteria such asi@e, indicator or TL
based one.

For example some profitable trading systems use a TL as a dymexihcri-
teria while others such as the turtle trading system or thedkvbreakout system
use certain day length high or low breakout in order to exitiés. Both strate-
gies can be profitable depending on the actual trading sys@imer exits such
as indicator based exits in the god’s gift ATR system alsow@tto be incredibly
beneficial when cutting loses short as the system can salfitan reaching the
value of SL on many cases while keeping profitable tradeg atiwveach higher
values.

5.2.3 Dynamic Volatility Adjusted Money Management

Another key aspect of profitable trading systems is havingpaey management
system that can control the lot size traded in a way that itackapt to the evolv-
ing market. Having a volatility adjusted money managemsgstiesn can help your
trading strategy maintain it’s profit through a large varietdifferent market con-
ditions. This also ensures that profits during various Vdlatevels stay constant
something which smooths out equity curves and guaranteash more homo-
geneous return from the trading system. There can be prefisgistems with no
dynamic lot sizing but their profit potential increases arréases as a function of
market volatility.

5.2.4 The Risk to Reward Ratio

Since long term profitable trading systems are expecteckaddvantage of in-
herent market characteristics rather than market randssritis usually expected
for these systems to have a low risk to reward ratio. All th&teys | have seen
have risk to reward ratios of 3 or lower with the most profieabystems having
risk to reward ratios of even 0.2 with 5 losing trades equptine average prof-
itable trade. These systems usually also have very largd folowing profitable
trades which make the largest profitable trade even 20 tiargei than the aver-
age losing trade. Systems that trade with no TP and an SLIydeiefit from
this as the amount of capital you are willing to lose is fixed tmwe amount of
capital you can win is unlimited.
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6 Evaluating Trading Strategies

One of the mostimportant aspects of automated trading rtectly evaluate and
optimize expert advisors. In order to do this, there arersévgpes of tests that
can be done. Each one of these tests gives us vital informabout the trading
systems and their characteristics. You should however khewimitations and
characteristics of each one of these testing mechanisnnden  know what they
can and most importantly what they CANNOT tell you. | will nawy to go into
each one of the different testing methods available for tfauation of experts
advisors trying to describe each one along with it's usediamthtions.

6.1 Backtesting

The first and one of the most important tests that has to be doren expert
advisor is a backtest. These tests are done with historatal ahd are a way to
simulate how your expert advisor might have performed irpthst. They also let
you know if your expert advisor’s logic is working the rightaw or if the code
needs to be corrected in order to address trading probleakt&sting however
has several problems related to the way in which the sinwratare carried out.

Did you know ? Running high quality backtests is essentinhficurate EA evaluation ofi
trading systems that do NOT exploit the outlined backtestelts shown below. A video
is available on the Asirikuy which explains to you exacltyshim achieve 90% modeling

quality backtests on the metatrader 4 platform’s strategget.

Since the metatrader platform does not store ANY tick datadmly one
minute candle data and volume data there is no way in whichxpert can accu-
rately know how the data within a one minute candle evolved ftrategy tester
“guesses” how price moved from the one minute candle opehe@he minute
closing price). The metatrader 4 strategy tester does simguidom data inter-
polations along the open and close of the candle trying tohi@dlwhole volume
assigned to that particular minute. What happens is thaiuflyave a trade that
was opened and has either its TP or its SL within a one minutdleahen the
result of the trade has no meaning because the nature o€kisadinot accurately
simulated by the backtesting. This is the reason why MANYtays do NOT
give reliable results when backtested. As a guide, badhtestsults of systems
with the following characteristics should NOT be taken iat@ount :
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e Systems with TP or SL values lower than 20 pips on major paidss® pips
on crosses or higher volatility pairs.

e Systems that are spread sensitive (because spreads arenidjed by the
backtester according to market volatility as a true brokeubd)

e Systems that target large volatility moves (because thegllysenter the
market on very long one minute bars which have a higher likaltad show-
ing interpolation errors)

e Systems that enter trades within bars (systems that entastibar close or
bar open are ideal since these values are known accurately)

e Systems that use future bar closes to trade (sometimesepdopiot pro-
gram the code correctly and the expert advisors end up “tapkito the
future” by using the current bar’s close before it actuatyppens)

As you may see now, many commercial trading systems aredadlin one of the
above categories. This is the reason why sometimes thditdsimng results show
so much promise while their live or forward testing resuéts fo duplicate the
results. Also bear in mind that when doing a backtest, ther:xghould ALWAY S
be backtested and optimized during at least 8 years, antlyide@aas long as the
data allows. Make sure that your modeling quality STAYS &09@ny lower is
NOT acceptable.

Optimization of a given expert advisor should be done in otdanaximize
the profits as well as reduce the draw down caused by the ¢agistem. The
EA should first be optimized separately for each year, therbdst backtesting
results should be run over the whole testing period and trst profitable testing
result should be used. It is very important NOT to optimizeaaling system for
a single year and work with that since you run the risk of cditéieg the expert
advisor to current market conditions. Many people think ghsystem can be used
an reoptimized every certain amount of time to keep it “tiinddhe fact is that a
trading system that has to be reoptimized is bound to be fitedste since you are
running optimizations for short periods in the past whicpidéy change so you
are running the risk of always being a step behind. Havingropéd settings for
at least 8 years guarantees that the ea is most likely to bgtraditably even if
market conditions change, since the ea evidently tackl@shenent characteristic
of the market.
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Did you know ? ALL brokers use Metaquotes historical dataito 10 year backtests so
running backtests on different brokers makes NO sense. toweacktests should only
be run on FIVE digit brokers since the 4 digit broker data sS&NRELIABLE with 1 pip
daily candles, Sunday candles, gaps in data, etc. If you tedmve good backtests use

the Alpari platform to run your backtests with the 5 digitalatet. .

Finding a system that fulfills all the above characteristid aucceeds in the
backtest is VERY DIFFICULT, it takes a lot of trading knowggsland skill to de-
sign a trading system that can in fact tackle an inherentcharistic of the market
for such a long period of time. However, simple breakoutdrimtiowing systems
with simple filters have shown to be very good trading systewes though they
are not popular (because they don't offer short term profitsazle ten times a
day).

6.2 Forward and Live Testing

The next steps in the evaluation of an automated tradingsyistforward and live
testing. Forward testing examines the performance of an fEA demo account
while live testing evaluates an expert under a live accounthe real market.
During my last two years of trading | have realized that thé@roajective of these
tests is NOT to prove the expert advisor profitable. Therenzary systems out
there that can give you even a year of live testing and thee waur account in a
day (Martingales and systems with 100:1 risk to reward sdti@ing an example).
So what is the objective of doing live or forward testing ? Tdigective is to

validate your backtesting. That'’s it. After you do live amahvfiard testing you can
make sure that your expert behaves in the real market as stiddeacktesting.
To do this you must backtest the period in which you have dolneaest and

verify if the results match. If they do, then you can say thatéxpert advisor is
“consistent”.

What does this mean ? Well, a lot ! It means that your whole testing is
reliable so your system is truly long term profitable. Yowatsow that your op-
timizations make sense because your backtesting is censsi you can further
develop your system with confidence. This testing also y&isthat the system
performs exactly as in backtesting so no programming gigcheed to be cor-
rected (sometimes there are some errors that happen irstiag that do not ap-
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pear in backtesting). Always make sure you test your long f@ofitable systems
for AT LEAST 2 years, this is enough to really ensure backtgstonsistency and
is what | would consider an “ideal” initial proof about theategrofitability of a
trading systemAs a minimum to believe that an EA sold commercially is long
term profitable we would need an 8-10 year period backtestitiga 1 year period
of live testing that can validate the backtest, the live séstuld also have an in-
vestor password and login to confirm the veracity of the ctaiANY TRADING
SYSTEM THAT DOES NOT HAVE THIS SHOULD NOT BE CONSIDERED
PROVEN. A live test of at least 4 months that matches badktgstould be a
BEAR MINIMUM to even consider testing the system.

As you can see, the information you can really obtain frortingds limited
and you CANNOT substitute testing for thinking. Many pedjppjeto get a bunch
of indicator signals together and test them with the hopettlesystem will be
profitable in testing. The truth is that you should THINK FIRfrogram second.
If your system has been developed with long term profitabihit mind with a
sound trading strategy, then testing is just he icing in tiec

6.3 Comparing Live and Backtesting. Is the expert really prd-
itable or NOT ?

If an expert advisor performs well in backtesting from 199@l & then tested
against live trading the backtesting of the live tradingiqeishould be done in
order to compare the results of both trading periods. Ofésults will differ
because the backtesting and the live testing data feedsiféeeedt. However,
this still does not mean that results are NOT comparable. t\na should look
for is for both live testing and backtesting results to shbevéxact same trading
patterns. That is, winning and losing periods should be wiilar length and
intensity with both tests reaching similar results. An ep&nof this is shown
below.
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The above image shows a comparison between LIVE and baickfessults
for the god’s gift ATR expert advisor. You should notice hdve expert advisor
behaves globally the same around all the marked periodseXample, periods
1, 5 and 7 are losing while periods 2 and 4 are winning. Althotig tests are
not carbon copies because of the broker difference betwetagmotes and fx-
clearing, it is still clear that the god’s gift ATR took sirailtrades in similar time
periods. A closer look reveals that some trades are lost orlwoa few differ-
ences in pips while others are not taken because the indsadith not reach the
needed levels. However, this is a perfect example of whadirtg comparison
between backtesting and live testing is done.

Please see that the EA is long term profitable even thoughethéts of the
BACK and LIVE testing for this period of time IS NOT. The loggpretty simple.
The EA is profitable in backtesting from 1999. We know howetat the EA has
losing periods which can last for even several months. Wheatwant to know
is simply: Is the backtesting really accurate ? So if the tegs say it IS then
we can suppose that the EA was profitable since 1999 and heecare talking
about a long term profitable trading system. Short term @dofity results mean
NOTHING. Please say that out loud !

As a matter of fact, a comparison of a much longer period okfige testing
consistency from March 2008 to Decemeber 2009 revealstitb& od’s Gift ATR
still maintains its live/back testing consistency (livedamacktesting results are
extrapolated to 100K to make them directly comparable).iirtage below shows
you the comparison between live and backtesting for thimgeaf time. You can
see that live testing is even more profitable than the bawhtesesults obtained
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for this EA. Please take into account that trades do not pityfalign since the

charts are plotted as Trade Number Vs Balance and the tradberuor both

tests does not perfectly align since there are differeneésden the number of
trades taken on both tests. However notice how globally #meesequity highs
are achiever as a function of time and the final equity ackierel the behavior
amongst the different market periods is similar. This longsting period does
show the expert’s long term profitability.

120,000.00

110,000.00

100,000.00

90,000.00 =——Back Testing Results

= Live Testing Results

80,000.00

70,000.00

6.4 Choosing Brokers

Many people asked me to write a small section about forexdssokTruth be
told, your broker choice CAN affect your trading, being taatomated or manual
because brokers control the quality and nature of the feedggd. In general,
forex brokers are highly unregulated and may pose a thregbuo capital by
themselves. Please make sure you stay within the realm ofjnézed interna-
tional brokers. | have personally used brokers such as FXBBX, Alpari UK
and fxclearing with very satisfactory results. Bear in mihdt short term prof-
itable strategies that are NOT profitable in the long ternH@HLY susceptible
to broker spreads and feeds because these parametersttadfeandomness of
the market while long term profitable systems are mostly feotdd by broker
parameters.

When you trade a long term profitable system, you usually Isémes wide
enough to be almost impossible to hunt and systems that targe trend moves
which cannot be in anyway filtered by the broker. Althoughrychoice of broker
CAN affect your profitability mainly because of the randorssiéetween broker
feeds a long term profitable system will still be such betwederent brokers,
even if one broker is slightly more or less profitable thandtieer. The broker
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sensitivity of a trading system is also a measure of it’s ifyaf your system is
susceptible to spread and broker changes then it is mudiz NK@T a very robust
or durable trading system.
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7 Aplanto be profitable in automated trading ! For
the long term trader

7.1 The Learning Process

My first objective with this ebook is to educate traders bawvrand old so that
they can really learn and take advantage of the great thiffgied by automated
trading systems. In order for this to come out clearer | degtid work on a list of
tasks that traders can use as a guide in order to become pi®fitethe world of
forex automated trading. By following all the steps outtirelow you will NOT
ensure by 100% that you will be profitable in automated trgdhiat | can assure
you that this can be considered even a BARE MINIMUM to consttie possi-
bility of long term profits in the world of computer contraflérading. | would
advice you complete each item on the list in the order showwehlthough you
are free to do things as you see fit.

e Trading, even automated trading is a job so you should trékeiit. Please
do NOT expect to make money without working. You won'’t be glue
your screen but that does not mean there will not be any work.

e Learn to trade the forex market. That is right, you shouldriga trade
manually if you wish to succeed with automated trading syiste Learn
how indicators are calculated, what they mean and what ithteinded use
ACTUALLY is. Go to the original publications or books writieby the
original authors if it is necessary. We are NOT looking fobtyshould
buy when the X line crosses bla” we are looking for “the X irad@r was
developed by Y, is calculated this way and will tell you thisder these
market conditions”.

e Knowing how the market works is a necessity so you should itielijndo

this. How ? Open up a 100 USD account with a 10,000 USD contract
size with the broker of your choice (these accounts with alsemeontract
size are usually called “cent accounts” since you can treata fl cent per
pip). You MUST NOT trade automated trading systems until ghaw a

1:2 maximum draw down to compounded yearly profit ratio . (igsiemo
accounts is NOT recommended as learning how trading affects mind

isa MUST)
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e Learn about trend following systems that work. Learn abbetttirtle sys-
tem, weekly breakout systems, etc. Get to know systems #maexploit
trends (or any other proven inherent characteristic of thekat and trade
one of these systems manually)

e Learn how to code mql4 or hire a coder to write your programsioders
will charge between 10 and 100 USD per hour, some will codé&éa. You
need to find a coder who will now write your program or you caitevit
yourself. Make sure that you understand everything abaeusdfitware !

7.2 What a System should Have. Designing your trading sys-
tem.

After going through the steps outlined above (which shoaldtyou at least 2
or 3 years). You will be able to write your own trading systewhen you are
starting to write your own trading system you should take extcount that your
system must contain and define everything that needs to Ibénvatstrategy to
make it profitable. A good place to start is to design youreystaround the
checkilist | talked about in an earlier section. Your systbousd ALWAYS define

the following things in a literal explicit fashion.

e Entry Rules : Your system should define where and when theehadeds
to be entered. A definitive logic with NO room for interpredat must be
established.

e Exit Rules : The system must clearly define WHEN the marketia¢e be
exit. These exits must NOT be fixed and must always remainrdima he
system should exit either via a dynamic SL or TL or via a clgsimecha-
nism that relies on an indicator. Even more, both system&eatombined
to obtain the best of both worlds and greatly increase yopegis prof-
itability.

e Money management: An adjustable dynamic money managehegntorks
as a function of the market AND a function of equity must belekshed.
The turtle system offers a complete description of such aeayonanage-
ment system and is a great place to start so that people camstiding up
their own money management strategies.

e Instruments : What will you be trading ? You should always askrself
what exact currency pair will your trading strategy be desdifor. That

36

WWW.TRADING-SOFTWARE-COLLECTION.COM


andrey
tr-soft-coll


7 A PLAN TO BE PROFITABLE IN AUTOMATED TRADING ! FOR THE
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currency pair should be studied so that the EA can explo# prafitably
and as much as possible
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8 Start Your Profitable Trading

8.1 Limitations of Trading with another person’s system

The following section will try to get you set and ready withoad) term profitable
automated trading system. However you should bear in miatttte use of an
automated system that was NOT developed or programmed bgaroies some
serious limitations. First of all, it is VERY dangerous farwy equity if you trade
a system you DO NOT understand, please make sure you evtiedtgyic of the

god'’s gift ATR or any other third party expert advisor yourpta use before you
actually test it. Make sure you understand the reasons whyexpert works and
can generate long term stable profits.

You have to be aware that running an automated trading systsd@T simply
setting it up and forgetting it ! You must be conscious abbetway the expert
trades and how it will perform if you want to get the best resulThe other risk
you run with a long term profitable trading system is that yall most likely
OVER or UNDER trade it if you are unaware of how the money managnt
or risk parameters work. Please REPEAT any backtests yibsmsthat you can
change the parameters and see the effects they have on gresexjl backtests
should be done from 1999, not doing so curve fits the EA ! Thiexisemely
important !

You should also understand that even though | have testegbtiiie gift ATR
with high standards it is still impossible to ensure it wil profitable under ALL
market conditions because there may be a set of conditiorfsawe never seen
that can render the software useless. This is something Apkreadvisors share
(regardless of what the publicity of any commercial EA may) ¢t | have made
sure through extensive testing that the god’s gift ATR figlfthy checklist ques-
tions as well as the pertaining back and live testing catefThe EA has also
significant o features which make it flexible against marlaiditions changes.
This is the reason why we have seen profitability in backigstiom 1999 to
2009 (which we can take for granted due to the coherence batixack and live
testing results).
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8.2 The God’s Gift ATR - A Long Term Profitable Trading Sys-
tem

8.2.1 The Experts Logic

The God's gift expert advisor follows a pretty complicatedit with 15 param-
eters determined for market entries and 10 parametersragsifor the closing
of orders. Mainly, the expert advisor reacts to three diffeitypes of indicators.
The first are volatility indicators in the form of BollingeraBds and the Kelt-
ner Channel indicators, the second are oscillators in tima fif several different
stochastics and the Wadahh Attar Explosion indicators hadttird are lagging
indicators in the form of exponential moving averages. Winatare looking for

with this expert is to enter the market when we are at the sfaatnew market
cycle. For this we want long and medium term stochastics tatliee opposite
extreme of the short term stochastic. We also want price todiée the Bollinger
bands and keltner channels and we also want price to be belalowe the slow
ema. The expert’s logic may not sound too familiar to most traders at first
but a careful study of the rules and the indicators shows Wisyetxpert advisor is
geared towards long term profitability. We aim for the stduttig market moves.

As many of my customers and website readers have asked me dlbared to
extend the explanation of both the logic, variables an@Gatin order to make it
far more understandable. The god’s gift expert advisor atnsntering trades
when the market retraces from a trend. The main idea is tleashiort term
stochastics should show an inverted direction while the lmmm trends should
show the right direction of the trend. This is the way in whibk expert advisor
determines that it is within a retracement of a larger mamke@tement. The fact
that price must remain within the Bollinger band and KeltBaannel indicators
just ensures that the movements are true retracementse hanket movement
is outside the volatility indicators then the movement issirikely a price spike
and not a true market retracement. This entering of positidgthin a retracement
ensures that the god’s gift catches large market moves.

I will now try to explain the system’s logic and variables sat traders who

want to trade this great system will have a better idea of wWiesystem is doing
and what they can an cannot expect from it's logic.
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8.2.2 Entering Trades

In order for the expert to actually enter a trade, we need Eeifrxles to be met
and one of 3 optional rules to be met. The fixed rules incluéeptbsitioning of
the volatility indicators and the stochastics and slow erhdenthe optional rules
are related to the positioning of the volatility indicat@rslative to each other) the
positioning of the fast ema and bar’s high or low relativehte Bollinger bands
indicator. The following is a small summary of the systenles.

8.2.3 Fixed Rules

In order to enter a Long trade all of these rules have to be rae¢ise for short
trade):

1. Long term stochastic must be above StochBuy variablegvalu

2. Medium term stochastic must be above StochBuy varialigsVa

3. Difference between current Medium Stochastic and LassBalue must
be greater than 5

4. Difference between Medium Stochastic and Long term ststohishould be
no more than MaxStochDifference variable

5. The moving average with period equal to the ema_perioidviar should
have a higher value than in the previous bar

6. Price should be below the Upper Bollinger Band (above tdareshort)

7. Price should be below the Upper Keltner Channel Band (@lbmwer for
short)

8. Short term stochastic should have a value smaller tha®hbgStochBuyEn-
try variable

9. Current long term stochastic plus seven should be gréader previous
bar’s long term stochastic

10. Current medium term stochastic plus ten should be grdsa previous
bar’s medium term stochastic

11. Current bar’s high should be below the upper bollingeidba

8.2.4 Optional Rules

In order to enter a Long trades at least one of these has to tigawerse for short
trade) :
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1. Keltner Channel’s B lower band must be above upper Balitignd

2. 9 Period Exponential Moving Average must be above curpants low
(below current bar’s high for short)

3. Current Medium term stochastic is greater than previau's medium term
stochastic

8.2.5 Exiting Trades

In order to exit a trade we have several options. The posd&énbe closed by
the order reaching it's designated stop loss or take prdiievar the order can be
closed by any of the following internal logics (conditiorigen for longs, reverse
for shorts) :

1.Current Waddah_Attar_Explosion indicator line must bl the indica-
tor’s current histogram value (this conditions must alwlaggrue in order to exit
a position)

2. Keltner Channels B lower band must be above lower Bolliggnd

3. Current bar Long Term Stochastic must be below 80 ( aboyerXhort )

4. Current bar Medium Term Stochastic must be below 50

5. Current short term stochastic is above the ShortStocEBitiyariable

6. Price must be above the upper Bollinger Band

7. Difference between the current value of the Medium Terotlsstic and
the last bar’s value is larger than the Risk Factor Variable

8. Difference between current value of the Medium Term Sastih and the
value 2 bars ago is larger than TwoPeriodExitMultiple*Hiaktor/10 (variables).

8.2.6 Expert Advisor Variables

Now | will try to describe what each variable of the expert iadv does so that
you can modify them and understand what consequences theperiaaving on
the experts behavior :

MagicNumber = 0 - distinguishes this expert from othersitrgdhe account,
set to any number

initial_balance = initial balance of the account. It shob&lset to the initial
value of the account and it should not be changes.

enable_ecn = enable ECN compatibility
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RiskFactor = 26 - Affects the closing of positions, settingthigher number
lets positions run for longer, generally increasing draw®and profits

SignalMail = False - sends signals to your email

EachTickMode = True - Uses current prices, setting to fad¢e all indicators
to shift one bar in the past

Risk=1 - ATR Risk, multiplies traded lot values by the spedfvalue, only
relevant if Lots_ ATR is set to true

Lots_ATR = False, calculates lot sizes using the ATR indicand the Ac-
count Balance (adjusts traded lot size to volatility)

Lots = 0.1 - Sets the amount of lots traded (irrelevant if LAER is set to
true)

Slippage = 2 - value of accepted slippage

Orders_ATR = False - Calculates orders as a percentage aivdrage true
range

Percentage ATR_SL =50 - Only relevant if Orders_ATR is sétue, it cal-
culates the stop loss as the given percentage of the avetsgahge

Percentage  ATR_TP =50 - Only relevant if Orders_ATR isaétue, it cal-
culates the take profit as the given percentage of the avérageange extern
double

Percentage ATR_TL = 50 - Only relevant if Orders_ATR is setrtue, it
calculates the trailing stop as the given percentage ofibiage true range extern

StopLossMode = True; - If set to false the ea will not use aletsp

StopLoss = 70; - Fixed value in pips, only relevant if OrdéYER is set to
false

TakeProfitMode = True;- If set to false the ea will not use a tafofit

TakeProfit = 150; - Fixed value in pips, only relevant if OslekTR is set to
false

TrailingStopMode = True; - If set to false the ea will not useaaling stop

TrailingStop = 30; - Fixed value in pips, only relevant if @rd_ATR is set to
false

UseHourTrade = True; - Set to true if you want to restrict ingdoetween
certain hours

FromHourTrade = 10; - Only relevant if UseHoursTrade isa#tite, controls
the beginning of the trading period

ToHourTrade = 10; - Only relevant if UseHoursTrade is setwe,tcontrols
the end of the trading period

RequiredStochLevelSell = True; - Sets the entry conditibaad 2 on or off

StochSell = 40; - Used in entry conditions 1 and 2
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RequiredStochLevelBuy = True; - Sets the entry conditioaad 2 on or off

StochBuy = 60; - Used in entry conditions 1 and 2

stochShort = 1; - short term stochastic %K period

stochMed = 20; - medium term stochastic %K period

stochLong = 50; - long term stochastic %K period

ShortStochSellEntry = 80; - used in entry condition 8

ShortStochBuyEntry = 20; - used in entry condition 8

ShortStochSellExit = 10; - used in exit condition 5

ShortStochBuyExit = 90; - used in exit condition 5

MaxStochDiffMedvsLong = True; - controls the use of entrydition 4

MaxStochDifference = 8; - value used in entry condition 4

TwoPeriodExitMultiple = 16; - controls exit condition 8

EMAPeriod = 40; - determines the period of the exponentialimgpaverage
using in the entry condition 5

8.2.7 What Parameters to use ?

The backtests provided with the expert advisor contain @u@rpeters | have
found to be profitable on several currency pairs for the plsydars of back-
testing. The parameters used in the backtest for the GBPAMIEUR/USD are
the ones which are currently being employed in live testihguwever you can test
with different combinations of parameters to optimize thetmod. When you do
this you should bear in mind that optimizations should beedduring the past 10
years in order to obtain linear equity curves as the ones stuowthe backtests.
Notice how the ea manages to get very large winning tradesgjaicttly gets out
of the market when trades are not bound to work out. Since we aaery large
variety of exit conditions we quickly get out of any marketugethat does not fa-
vor the expert’s trading. This complexity does not make théess robust as you
can see that it performs almost exactly the same for a veny pamiod of time.
As you can see on the forward testing statement of the regaléis gift ea which
was tested for the whole year of 2008, the ea showed the safimpility as in
backtesting, which means it is a fairly consistent expevisat.

8.2.8 Trading the Expert Advisor

The ea should be traded and backtested on the one hour cHaytss wish to
conduct trading on live accounts please do not test on ataositin less than
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1000 USD of equity without the Risk variable setting higheart 5. This set-
tings should, as per the already obtained results, give usfa of around 50% a
year with a draw down never exceeding 30%. Bear in mind thatetkpert can
have many several consecutive loses (as many as 25) andrtbemky big prof-
itable trade. You should wait for at least 6 months of forwesting to actually
see a good spectrum of results from the expert. As you canrstedests, there
are periods in which the expert makes 20-30% profits folloseélat or slightly
losing periods which end up with another large profitablddéraThe logic fol-
lowed by this expert advisor has shown to be reliable and Isegnl trust it and
use it on my personal live accounts. However, you shouldways understand
that this does not constitute any investment advice andtsitperformance is at
the most an indicative but not a guarantee of future results.

8.3 Frequently Asked Questions about the God'’s Gift ATR

| compiled a list of the questions | have been asked most &etlyiby customers
regarding the god’s gift ATR EA and the way it should be tested traded.

Q : The god’s gift ATR produces only X% a year. Isn’t that towltor the
forex market ?

A Well, itis too low if you consider what the hyped commeltgackages are
offering. That is because commercial expert advisors doffiet you real results
because most of these systems are NOT long term profitaby@uléee the few
that are likely long term profitable you will notice that thearket exposure and
profits are similar to the god’s gift EA.

Q : What is the difference between the Risk and the Risk Faetihing ?

A : The risk factor variable controls entry parameters anaukh be left at
26 while the Risk variable controls the multiplication oétATR lot calculation.
Changing the risk value changes the amount of money riskexdi sfiould do
backtesting to see what draw down you are comfortable wiigk ¥ariable should
NOT be set higher than 5 for the first 6 months of live trading.

Q : What are all these alerts ? is this a manual or semi-autmihteading
system ?

44



8 START YOUR PROFITABLE TRADING

A : The alerts are generated by the indicators and in no wasesept the
expert’s logic. You should completely ignore these aledits,not execute any
trades as these alerts do NOT consitute trading signaledifand are NOT in
anyway related to the trading logic, they are just alertsegatied independently
by the indicators used by the EA. The EA is a totally automatesiem and will
execute and manage trades when the market meets its entry log

Q : Can the god's gift ATR EA be traded with other experts ?

A: Yes, just make sure you set the magic number of the EA to guaninteger
different to that of other systems.

Q : Can the god's gift ATR EA be traded on several pairs ?

A : Yes, the god’s gift ATR has been optimized to trade the BURD, the
USD/JPY and the GBP/USD. However, each one of these cuegemust be
tested on a SEPARATE account and each one has to be traded’svid\WWN
OPTIMIZED SETTINGS. These settings are provided as set Wids the forex
automated trading ebook support materials.

Q : How long will it take to see results ?

A : The god’s gift EA can have draw down periods that can lasaflong as
6 months so always trade the EA for at least 2 years before goue anything.
Please remember that the forex marketis NOT your 9 to 5 job.donot get paid
every month and sometimes it may take a while to reap yourrdsyarhis is a
characteristic of several profitable trading systems antesioing that experienced
traders have known for more than 20 years.

Q : Do I need a VPS to trade the god’s gift ATR EA ?

A :YES! A VPS or virtual private server is ALWAYS needed if yowant to
trade the god’s gift ATR EA in a reproducible, profitable aafesway.

Q : Does the EA comply with new NFA regulations ?

A : The EA actually does comply with NFA regulations and ECIKars.
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Q : Has all the work been done for me ? Do | set and forget the Gaift’ ?

A : You should know by now that the answer to these questiofds The
god’s gift ATR was developed with all the long term profitabtencepts in mind
but it is apt to you to be able to grasp these concepts and tinedeA correctly.
Probably most of the people trading this EA will desist atte first 4 month
draw down because they failed to understand how the systerkedio Please
remember that fear and greed play a VITAL part in automataditig and that the
understanding of both the code and the inner working of tipeadvisor are the
only thing that can save you from undermining or overestinggthe profitability
of the god'’s gift ATR.

Q : What Tests have been done with the god’s gift EA ?

A:

Backtesting of the god’s gift 7c from 1999 to 2007
e One year forward testing of the god’s gift 7c from 2007 to 2008
e Backtesting of the god'’s gift ATR from 1999 to 2009

e Optimization of parameters in backtesting for the EUR/USIBP/USD
and USD/JPY

e Live testing on accounts owned by myself on the EUR/USD, GE® and
USD/JPY (from 01 March 2009)

¢ Independent live tests currently being carried on the UB®/&nd GBP/USD

Q : What broker should | use ?

A : Up until now the EA has been tested on FXDD, fxclearing axldd. |
would advice you choose a non US broker because of the absérthe new
NFA regulations regarding pending orders. The EA is fairgker independent
and should show you similar results regardless of your broRéease choose a
broker you feel comfortable with. The EA is unlikely to be rhuaffected by
broker feeds and spreads because it's main targets arereamjrhoves which do
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NOT change. The stoploss of the EA is also big enough to avoydpatential
stop hunting made by the broker.

Q : The EA has been on the chart for a few days but there are auntegryet.
Is this ok ?

A : Since the god’s gift ATR EA aims for high probability traglé does not
enter the market very often. This EA usually trades 2 or 3 sipper week and
sometimes it does not trade even for one or two weeks depgidithe overall
market conditions. Do NOT expect this EA to trade everydagemeral times a
day. Only expect an average of 4 to 8 trades per month. Howexeshould
check the Journal tab of your metatrader terminal to seeeifetlare any errors
being generated by the EA. Errors can arise if you choose thegudigit number
(set five_digit_broker to true if you have a five digit brokef)you choose the
wrong account type (setting mini_account to true if you ddave a 10,000 USD
contract size WILL cause problems) or if you fail to have ad®g funding on
your account (you need at least 1000 USD to trade this EA viithlSD with a
10,000 USD contract size being the BARE minimum).

Q : Do the indicators need to be on the charts ? Do | need to teppdlicators
? how do I install the expert advisor ?

A :The indicators do NOT need to be loaded on the charts sheedre AU-
TOMATICALLY loaded by the EA once it starts to run. They do hewer need
to be copied to the /experts/indicators directory and céedgjust restart mt4) in
order for the EA to find them. You can also find a wealth of vidensyoutube
and other websites about how to accurately install an exgolisor.

Q : Can the EA be traded on a different time frame ?

A : Maybe it can be done but | have NEVER tested the EA on a differ
timeframe other than the one hour. It is therefore EXTREMEE¥ommended
to stay within this timeframe. Separate live and backtgstwould be necessary
if you expect to trade the EA profitably on another timefraRersonally | have
NOT found any set of results that are profitable from 1999@iaimything but the
one hour chart.
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8.4 Trading Examples

The objective of this subsection is to show you some of thiegavhich have been
taken live by the god’s gift ATR expert advisor. You will nogi that most of the
time the expert advisor loses trades it does so in a small thumefashion while
winning trades usually can take in much larger amounts oitgqirhe follow-
ing live trades where taken from 4 live account trading thePGESD, EUR/USD
(two accounts with two different set files) and the USD/JPdu Will notice that
the on EUR/USD set file and the USD/JPY have ShortStochSekid Short-
StochBuyEXxit values closer to 50. Setting these valueseclts 50 minimizes
the movement in the stochastics needed for a position gp8iis makes the EA
close positions much faster and minimizes loses. You wilicecthat these two
accounts close positions much quicker and hit the stop lagsmuch less fre-
guency. However, you will also note that the ability to captprofits, although
diminished because of the much tighter closing criteridilisygt not totally hin-
dered and large trend following moves are still capturedyeweuple of months
(bringing the accounts always into significant profit).

8.4.1 Losing Trades

The god’s gift ATR only chooses high probability market smeos which can

nevertheless result in a loss. As you know, loses in the forasket are inevitable
but the key to actually having a winning system is to cut thioses short and
let the profitable trades run. Since the god’s gift ATR triegeét in on a trend
retracement to take full advantage of a future market madwves, not surprising

that the EA starts to fail to a certain degree when higher ftanees Bollinger

Bands start to contract and the EA is caught within a tighgrag market. When
the ranges a currency pair is trading on tighten, the EA témdster trades when
the market returns from the top or bottom of ranges, causingedoses. This is
seen in the following picture.
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Even though not all of our losing trades derive from this tgpecenario, all
of them arise from the EA thinking the market is trending wheésactually doing
another type of behavior. The EA also fails when the markgirtsedeep retrace-
ment movements. However, the nature of these loses is preith limited and
it is the market exposure price that has to be paid in ordeate lthe possibility
to catch the large winning trades the god’s gift ATR has theeiptoal to actually
catch.

8.4.2 Winning Trades

After watching the god’s gift ATR EA trade live for several nths we have seen
several great trend catching moves when the EA accuratéfrezhthe market
on a small retracement and then followed the market into tpetifciently. Most
of the time, the trailing stop and internal closing mechantid a great job at
securing high amounts of possible profits. The EA can makghigb to 10% of
it's account size on each one of this great moves. In theviahig pictures you can
see some trend following trades taken on the GBP/USD and IFSDaccounts.
You can see that the tighter closing criteria in the USD/JRIhat prevent it from
following this trend which effectively was the equivalehtbleast 10 consecutive
average loses of the USD/JPY account.

¢+”‘*+~°#-¢""T+¢TI]W

“ll+*$¢¢

It is worth noting that we have just seen medium term trenidfohg success.
We have still failed to see the real potential of this EA ireltesting as backtesting
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predicts we should see (at least in the GBP/USD and EUR/UStanges with
lighter closing criteria) trend following trades which cexcrease equity by even
30% in a single trade. The EUR/USD had such a trade almosahatinth after
it started trading but sadly | could not take a screen shdietitade because of a
VPS restart which was necessary to update the system. Smoeww know this
EA to be consistent between back and live testing we shoyldaxo see some
very profitable trades of this nature as soon as the markis stetrend strongly.
This large winning trades are NOT expected to happen vetghadnd should
be expected once or twice every year with much smaller (5)M#¥tning trades
happening every 2 or 3 months. Please be very careful wherclyoose your
account type as choosing the wrong contract size (if you s@t account to true
but your contract size is NOT 10,000 USD) or if your accoui#e s ust too low
for your risk setting (like having a 500 USD account with RisK ) will cause
the EA to miscalculate your lot size and generate you a mugelaisk. Please
always start accounts with at least 1000 USD to avoid thilpro or any other
issues related with money management.
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9 TRADING SYSTEM DESIGN

9 Trading System Design

9.1 Introduction

Without a doubt one of the most interesting and challengisgspof being suc-
cessful with automated trading systems is the design otils@fding strategies
that are able to achieve a positive return in the long termsighng a trading
system is a long and complex process that involves many wéhed steps that
go from the initial analysis of the market and instruments wash to trade to the
final evaluation of the strategy to know if it is or if it is notonth trading and us-
ing. Most people do not know how to adequatley approach tlusgss and they
inevitably lose a lot of time before they can come up with argis approach that
leads to the mechanical development and evaluation of ssftddrading strate-
gies. The obstacles people face when they attempt to detsajagies are many,
including a general lack of knowledge in statistics and & lafcattention regard-
ing the ability to accurately evaluate the strategy thatisdp designed. Through
this section | will explain to you the main process of tradgygtem design and
how I have come up with a mechanical and sound way of deveddpaaling sys-
tems that have a high probability of being successful in tmg lterm, we will
discuss the main aspects of my system development tactiesewou should be-
gin, what you should do, how you can evaluate your succesgydle way and
why this mechanism leads to sound, well-developed tradiatgms with realistic
profit and draw down targets.

9.2 An Important Note Regarding Simulations Reliability

The design and use of automated trading systems is maingglmassimulations
since we depend on past data to know if our trading systemrhasarit regard-
ing adaptability, profitability and draw down control. Faird reason it is not only
important but absolutely necessary and VITAL to have adeusanulations in
order to design and use automated trading systems. Beforstgd the design
of any trading system you should put a strong focus on thelyiilly of the sim-

ulations you will be obtaining since if these simulations aot reliable then the
whole development effort will be WORTHLESS. The whole ideaéhis to de-
velop trading systems that can be simulated accuratelyatowd can know how
well they performed in the past and how well they are able apatb changes in
market conditions. Perhaps the most important reason whyiwsimulations is
to obtain the draw down characteristics of our system, sbhimgthat cannot be
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9 TRADING SYSTEM DESIGN

done accurately if the simulations themselves offer no ieayu

Because of the above mentioned reasons please ABSTAIN fewelaping
trading systems that have any of the following charactesst

e Trade on charts below the 1 hour chart
e Systems that use indicator values before bar closes

e Systems that have average profit or loss values below 10 theespread of
the currency pair you are using

e Systems that trade pairs OTHER THAN the EUR/USD, GBP/USIDUBY,
AUD/USD, NzZD/USD, EUR/JPY or GBP/JPY (other pairs do NOTden
themselves to accurate simulations due to drastic difee®m the histori-
cal spreads and problems with the historical data)

The fact is that such systems cannot be simulated accuratelyeven though
profitable systems could be developed with those charatiteyithere is no way
in which we can obtain accurate simulations with the curtents available in
Metatrader 4 or 5. The use of one minute fractal interpafaeéis well as the bad
historical quality of some pairs, the fixed spreads in batkig and the neglect of
execution factors such as slippage imposes some limitatiathin what we can
and cannot simulate accurately. People who neglect talist¢his advice often
end up developing systems with very unrealistic profit arai\ddown targets
that end up wiping their accounts in real trading merely duthé fact that their
simulations were NOT accurate and their draw down expectativere greatly
underestimatedThe best thing to do here is to play smart and develop systems
that we know for certain can be simulated accurately to abgiable profit and
draw down targets.

9.3 An Important Note About Statistical Significance

Certainly you may have wondered about all the different plz@ns and sug-
gestions you find within forums and the internet in genergarding system eval-
uation. Some people suggest you “demo for a month and thda trge” others
suggest you “demo for six months, then live in cent accoun? fmonths, then in-
crease risk slowly”. Who is right ? How do you know for how lalogest and how
to evaluate your trading system ? As an advocate of rigureals@tion of trading
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9 TRADING SYSTEM DESIGN

systems based on statistical principles | have always fdlese empirircal ob-
servations and suggestions to be misleading at best. Forehson | decided to
develop an adequate criteria regarding testing and evaiusd that | could know
how much testing could be considered “enough” as to bettderstand how |

should decide and trade my systems.

After dedicating a lot of time to this problem 1 finally conded that any
system needs at least a period of 5 years of evaluation toggcidea about its
trading characteristics. A period of 5 years is statislycsifgnificant because it is
representative of a large long term volatility cycle in tharket. If you take any
profitable system and analyze it within a 5 year period youfinid that it reaches
a new equity high while unprofitable systems are bound to w&gmunts within
this period of time. Since in Metatrader 4 we have enouglaloédi history to do
evaluations from the year 2000 to present it is viable to dgeld long simulations
to measure the performance of our trading systems and degtheir long term
characteristics.

When you develop your trading systems it is important that go all testing
through a 10 year period on the currency pair of your chdi@ng this extensive
testing will allow you to see how your system behaves aroufidrdnt market
conditions and how it trades under a statistically releyzariod of time. You
won't get fooled my small draw down and profit periods and yallilve able to
get a true perspective about the quality and charactexigtigour strategy.

9.4 Developing Entries

The first thing we usually do when we want to develop a tradiysjesn is to
develop the strategy’s entry tactic. The entry logic tdiks $ystem when it needs
to get into the market and it generally determines a poiritiie ivhere we believe
a certain outcome in price movement is more likely. The idéh @& strategy’s
entry logic is to get us into a trade at a point where the mowvenmeo favorable
territory is more favorable statistically than the moveiiato negative terriroty.
Certainly an entry by itself will NEVER determine a systemisfitability since
the entry does NOT determine if money is made or lost, thisgadone by the
system’s exit mechanisms which determine when the systéualfctakes or
loses equity. It is important to understand that the idedefentry is merely to
allow us to locate setups where a favorable developmentedfalde is statistically
more likely than a negative outcome.
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9.4.1 How do | Figure out an Entry ?

The first natural question that arises when we want to desigamtry logic is how
to come up with it. The answer to this question is simple andlitallow you to
start your system development efforts in a mechanical dashr he first relevant
piece of information we need deals with the actual marketemnnts you are
aiming to capture with the trading system you are attempgtndesign. Do you
want to capture short term trends ? Long term trends ? Rangésa? exactly do
you want to do ? Before you start designing your entry meamarjiou need to
consider what your whole trade setup ideally looks like. iaihis may seem a
little bit hard but it actually not that difficult.

The key to do this successfully is to pinpoint a trade setap ylou consider
is exactly what you want to achieve. Of special importance he to look at
what happened BEFORE you actually would have wanted to #émtdrade since
this previous market behavior is what determines or “setshgp future market
movement you would have wanted to capture. As an exampleslebmsider the
following case in which what we want to capture are long terends on the four
hour charts.

potential movement I
would want to capture

h

Lageds

Point where I would
have wanted to enter
the market to the long Lags20

‘%

\
wo‘“'”"l‘“" |N H
'.IIX. |“"‘\| | ‘

|) q}

The image above shows you what | considered here an idealgradtup and
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when | would have ideally wanted to enter the market. Notiow lthis entry

would have put us in a place where all movement would have tmeards the

favorable movement after the trade was entered. The tritkgthow is to device
an entry logic that would have put us in that place that stibrefundamental char-
acteristics of the trading setup we want to achieve. Thenigcle can be simply
price based or it can use an indicator that is able to convepd#sic information

regarding our entry setup (both cases are shown on the ingagasbelow). The

important thing here is to remember that you have to capheeétup you want
that will let you enter your trade right where you want.

111111

We could translate this into an
entry logic : if price moves X

percentage of the daily ATR into “.‘ M” .H‘
higher territory and then retraces ‘
X percent, enter a trade towards

the original trend direction Y

Mx.'\‘l"u"m w‘
u‘ M "IM)

M
\ green line showing a zw

sm1p||f|cat|on of the

overall market
movemen t
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ded

Our in entry

The Stochastics Oscillator is able to L4100
A convey the same information : if the
oscillator has a value of X and then moves

"“then went to Y% and then back to X°/o
signaling a retracement.

After we finish the development of our initial entry logic thaill let us get
into the exact trading setups we want, it is time to see if ifading setups lead
to statistically meaningful results over the long term. sTtakes us to our next
topic which is the Mathematical Expectancy of entries, haua gan measure it
and how it will allow you to accurately and quantitatively aseire the quality of
your entry logic.

9.4.2 The Mathematical Expectancy of Entries

Perhaps the chief reason why most people fail with theingits to create suc-
cessful trading systems is rooted in the fact that they névemn adequate evalu-
tion regarding the potential of their entry logic. If the Bnlogic of your system

does not lead with statistically significant results intediable territory then your
trading system is bound to be unsuccessful regardless ofmaeh effort your

put into your exit logic or money management. This is exatttymoment where
unsound trading tactics such as the use of very large riskwand ratios and

Martingale systems arise, the failure to get a good entriclotakes people at-
tempt to improve their trading system by using “artifical heets” such as the
above mentioned unsound trading tactics that tend to ingosbrt term results
but eventually the market cashes on the system’s exposdngipes the accounts.
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However there is a simple way in which you can evaluate théitgus your
entry logic and measure its potential before comitting gelirto the design of a
full trading tactic based on your initial entry logic devpioents. This study called
“mathematical expectancy entry analysis” allows you tegl@te the maximum
average moves into profitable and unprofitable territorgradtset number of bars
of a given entry logic on different time frames. This anadysan be done using
the mathematical expectancy analysis tool located with@Asirikuy systems
section. You should watch the practical and theoreticaheragtical expectancy
analysis videos included within the Asirikuy training dentto learn more about
how this analysis is done in practice and how you can do it tarryown entry
logic.

Once finished, the analysis will give us a lot of vital infortoa about our
entry logic, it will tell you if the mathematical expectanafthe system is positive
and on what time frame and along what number of bars it is moséipe. The
actual amounts of the maximum averages will also allow yoddsign the exit
logic of your system since it will allow you to place dynamit &nd TP values
based on the 14-daily ATR as a first approach. This study V&l allow you to
see if your system actually captures the movements you wannté it is better
suited at capturing shorter/larger movements or moveslogr ¢itme frames.

For example if you do a mathematical expectancy of your systed your
maximum movements into postivie territory for longs andrshare 65 and 70%
and the moves into unprofitable territory are 50 and 60% ofithelay ATR for
a 100 period analysis then your system has a positive matfehexpectancy
on entries of +15 and +10% showing you that your entry leatts pmofitable
territory with statistically greater favorability. You gt then select initial SL
and TP values of 65% since this value leads into your TP ina@eswhile the
average of the move into losing territory is smaller (60%xaniag that it won't
be reached in average.

If the mathematical expectancy analysis of your strategyegative, do not
despair. You will often see that unprofitable systems hawymmetrical mathe-
matical expectancy measurements (for example longs hagsitive expectancy
while shorts do not) something that means that your systenthigesame potential
as a random entry. Systems that have negative mathematmsdtancy on both
values can be reverted to arrive to a system with potentidévglgstems that have
unsymmetrical values simply have no potential as | expthlmefore. If your sys-
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tem is unsymmetrical, go back to the drawing board, resgtmatideal case, look
into other options, look into the ideal setup of your system @me up with other
entry choices. If your system has a positive mathematiga¢etancy on entries
then it is time to start the hardest part of its development .o

9.4.3 A Warning About Entries

| have frequently noticed that people tend to obcess withesvhen developing
trading systems and that this often leads to systems thatdxdvemely complex
entry logic sets that still don’t lead to systems that hawelang term potential.
Failure to do the above mathematical expectancy analysisdack of focus in
the developing of adequate money management (lot sizirgggdit logic) tactics
makes this problem very common and largely responsiblen@fadilure of most
“‘community” developed trading systems available onlindte@®you will notice
that on forums systems become more complex with time oftamisg) with entry
filter restrictions and usually evolving and ending with lsileings as “recovery
modes”, Martingale implementations, etbly advice here is simple, focus on
the development of simple entries with a positive matherahgxpectancy and
then put the majority of your effort in the development of theney management
part of your strategy. Do not make your entries overly comjobean attempt to
“improve” your system !

9.5 Money Management - How Much to Trade and When to
Exit the Market

The part of your system that deals with how much money youmgotthe mar-
ket and when positions are exit is what | will call money maragnt. Entries
determine the potential of a given trading system while igananagement de-
termines the true profitability and characteristics of ttrategy. Having an en-
try with a positive mathematical expectancy ensures that ggstem enters the
market with the knowledge that across a large sample of sraderements will
happen predominantly towards your side while how many lotstyade and when
you exactly exit the market determines how much money yolubgilmaking or
losing. In the end a system with a positive mathematical ebgpey on entries can
become unprofitable if the money management is not adequnle an adequate
implementation can bring to light the full potential of thetey logic.
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9.5.1 The Extremely Simple Principles of Money Management

When we are developing lot sizing and exit rules for our tngdiystems there are
some very simple principles we need to consider. Keeping ihenind while you
develop and design your strategies will ensure that youesygvolves towards
a sound path and that your system design will indeed leadetdefielopment of
a trading system with a good risk to reward ratio and sourdirtgacharacteris-
tics. These principles have been mentioned before and tirestitute the basis of
profitable system development regarding money management :

e Cut your loses short. This principle simply tells you thatiyghould do a
big effort to make your losing trades as small as possibleraatice this
means that you should put a big focus on those trades thatectlgliinto
draw down territory so that you might find an exit logic thatkeathem as
small as possible.

e Let your profits run. This compliments the above principle &ells you
that you should let your profitable trades achieve their mitaé Contrary
to popular belief this does not mean to put a trailing stoplana percentage
of your position have the potential to “hit the jackpot” batieét your trades
reach their true potential according to what your tradingtem wants to
achieve. Letting your profits run is about making your tradgesain open
while the possibility of a favorable movement remains high.

e Control your risk. Something that new traders generallgédois that risk
should be controlled if long term success is to be achievdte dmount
of equity you risk per trade should be controlled and no trstluzuld take
a substantially higher loss than another. Trading systeatshtave “recov-
ery modes”, D’Alembert systems or Martingales and increesseas losing
trades increase are NOT going to allow you to reach long teufitable
and they are especially dangerous since small errors inaiimois may im-
ply GREAT underestimations of draw down. So ALWAYS make symar
system doesn’t use progressive lot sizing and always useirsdsusk of
capital per trade.

e Adapt to market changes. A system should be able to reactaioges in
market conditions. A big part of the success of a tradingesyss based on
the fact that it can adapt to changes in market conditiongyahd profit in
the long term regardless of how the market starts to evolhagkit volatility
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provides us with a great tool we can use so that our tradingsys money
management can change as the market starts to evolve.

9.5.2 Coming Up with an Exit Logic

What separates good from excellent trading system developehe ability to
come up with exit mechanisms that are able to cut losing sratlert and let prof-
itable trades reach their full potential. The developmdradequate exit mech-
anisms is necessary for a system to reach its full tradingntial and this can
definitely only be done through the analysis of 10 year bat&teOf course, in
order to backtest your system you first need an initial monagagement imple-
mentation that will allow you to start to do some analysis aradke improvements.
Since you have done a mathematical expectancy analysisioeydry the values
given there will allow you to have a good idea of what ATR% atial SL and TP
values you could use while you can use a % balance adjusteddasnst your SL
so that you risk a fixed percentage of equity on each losimtptra

What comes after you do this is perhaps the hardest part tdraydevelop-
ment, the creation of exit mechanisms. The first thing youwriealo in order to
achieve this is to run a ten year backtest and go throughelréiies within the
test. The trades we are most interested in are trades that@tosing territory
without touching profiable ground, these trades are the omdavorable and they
are the ones we need to counter the most. Once you pin pointthéde trades
within your 10 year backtest you should take screenshotadh ene and ana-
lyze them to see what they have in common and what makes tHéaredt from
profitable trades. The idea here is that you should deviceiamechanism that
allows these trades to be cut short without affecting otredes which did turn
out profitable. Sadly there is no mechanical way to develapm®xchanisms since
each different system has different exit mechanisms thgtsude it better. What
you need to clearly understand is that the idea here is tdosutg trades quickly
and to let profitable trades reach their highest potential.

Of course, another important aspect is to determine whefitgiste trades
significantly lose their probability to reach their full gottial. You might want to
analyze trades that go significantly into profitable teryitand then reach the SL
so that you might find out what they have in common and whatnasj that a
trade which was entered is no longer likely to reach its ptafijets. These exits
are also very important since they allow us to exit tradesnaithe setup that first

60

WWW.TRADING-SOFTWARE-COLLECTION.COM


andrey
tr-soft-coll


9 TRADING SYSTEM DESIGN

triggered our entry has become invalid.

Perhaps the best way to show you how to find and implement edhanisms
is found within the Watukushay Project (next section) whegplains to you how
| developed the exit mechanisms of several different tigqudiystems available
within Asirikuy.

9.6 The Cycle of System Development

As you see developing a useful, reliable and profitableesjsatequires the use of
many different procedures and skills. In order to make tloegss more straight-
forward | have also developed a flow diagram that shows yourthi@ ways in
which you should develop trading systems and the paths yaul@ifollow. Obvi-
ously the development diagram shown below fits my partiowksy of designing
and programming strategies but probably such a method Viibisbme of you
and adequate modifications to fit your particular developgmersonality will be-
come apparent. Nonetheless, | believe that the basic Idgieealiagram is very
sound and anyone who follows it precisely is bound to comeitipahigh quality
trading system that is likely going to be long term profitable
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Defining the potential of the strategy General System Development Scheme
Entry Development bad results (negative
; expectancy)
Mathematical expectancy analysis ||

good results (positive
10year . expectancy)
Backtesting

Exit Develop t *

3

10 year
Backtesting

bad results (no improvement)

good results (improvement)

System for Testing

Entry Development

Establish setup you wish to exploit
(one week trends, daily trends, hourly trends, ete)

*

Look for an ideal entry Find common entry criteria for all
ideal entries established

Establish entry rules hy *

analyzing price action prior to
ideal entry Find another ideal entry
# negative expectancy
Do a mathematical expectancy
analysis positive expetancy

Repeat the analysis on different
timeframes and periods

¥

Continue to hacktests and Exit Choose the results with the highest
development . expectancy
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trade sets to focus your analysis on

Analyze profitable trades end up

only slightly into positive
territory

Analyze all trades that are in
profit but then end up at the
SL

choose one

Run a 10 year
hacktest

¥

Divide hacktest onto different
trade sets

[ 2

Analyze all trades that go directly

into losing territory

Design Exit Criteria

¥

Run a 10 year
hacktest with the

new exit

Choose trade set to analyze

»

no increase in
profit factor

increase
in profit factor

Remember to choose
optimization results that
give reliable simulations
and adequate statistical
significance !

Optimize entry related
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criteria

Exit Development

System ready for
testing

no

Are the characteristics of
the system good enough ?

t

Optimize non-logic related
exit criteria (SL, TP, etc)

4

Optimize exit related
criteria
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10 Understanding Draw Downs and Thinking About
Worst Cases

The easiest way to fail in automated trading is to lack an tstdeding about
the trading characteristics of the expert advisors yownihte use. It is therefore
quite easy to see how many people lose their accounts andigetsed when
their automated trading systems start to show great losgbigrand deep draw
down periods. Commercial EA sellers never talk about themtad! risk of their
trading systems something which is vital to know for anyom@wtends to trade
a system successfully. However, besides the maximum drewn eod other draw
down characteristics displayed by the metatrader strateggrt there are other
very important draw down measurements we need to take ictwiatin order to
accurately evaluate a trading strategy and get an idea #imutay in which this
strategy behaves in trading. This section will talk aboasthimportant character-
istics as well as how you can figure them out and how they allowtg calculate
accurate worse-case scenarios for your trading systems.

10.1 Gabor’s Profit and Draw Down Analysis Tool

Gabor (who is an Asirikuy member) has collaborated with mibédevelopment
of a profit and draw down analysis tool to help us analyze ouaktesting results
and better understand how our experts behave in the markettobl calculates
all the different draw down and profit related charactarsstf a trading system,
giving us some extremely valuable information that the diéefaetatrader strategy
analysis does not provide. Amongst this information we cadh fiesults regarding
monthly and yearly profitability, draw down period lengttigir depths, portfolio
analysis, etc. This program is a GREAT tool that allows usdeply analyze the
draw down and profit characteristics of our trading systemaking sure that we
have a very accurate picture of how our systems may behawe itobhger term.
If you are interested in using this tool please watch theasdsbout it (available
within the training section) and download the software withe trading system’s
section. Please make sure you watch the videos since the sktlis program
requires you to install a MySQL server (this is a free program
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10.2 Draw Down Periods

Trading systems regularly go into different profit and drawvd cycles along their
trading life. This happens mainly because the appearanoefiitiencies within
the market is somewhat cyclical meaning that a system cafit prader some
market conditions while it cannot under others. The ide&as while profitable
conditions remain the system is very profitable while undanddown conditions
the system limits its loses and focuses on attempting taicaphe possible start
of a profitable period. All long term profitable systems witieempt to discourage
their use through their draw down characteristics meariiagthey will all suffer
deep and extensive draw down periods which aim to discouregegading of the
system by those people who do not understand them and do owttkat these
periods constitute a normal part of the expert advisorgitig. Automated trad-
ing system psychology plays its biggest role here since toagtterm profitable
systems are in fact tremendously hard to trade from an emadtfmoint of view
since many of them will put their owner to the test with drawvdgoeriods that
will only be overcome if the trader understands the charesties of the trading
system.

As | have said a few times within the book our most importardpan against
these draw down periods is to understand them and be prefmartkir occur-
rence. In order to do this we need to understand some vitahctaaistics of a
trading system which are the maximum draw down and the leagthdepth of
its draw down periods. As an example let us consider the GaifitsATR draw
down characteristics.
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Drawviionwn cays on time scalke
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The image above shows us the appearance of different draw gewods
along a 10 year backtest from Jan 2000 to Jan 2010 on the GEBPUSiag the
settings of the FXDD live account within Asirikuy’s test sen (only Risk was
changedto 1 from 3). The image shows us that the largest drasv geriod began
in 2000 and amounted to a draw down level of 6.58%, a draw desieg which
lasted all the way until 2004 when the system managed to\aeltienext equity
high. This means that the system had a draw down period of i3 gb@wing us
that this could also happen in the future. However it is wordting that this draw
down period was controlled and the EA was able to cut losed shwing this
whole time when the system’s trading did not achieve newtgdughs. After
this draw down period ended the system more than compen&atelde three
years of loses with the achievement of new equity highs eyeay until the end
of the test.
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The last image shows us the monthly profit of the EA for the 14 yeriod,
we can see that unprofitable months are almost as frequembfisiple months
but the average profitability of profitable months is almesté as large. This is
in line with the system’s trading tactic that waits for lafgades that amount to
a great majority of the system’s trading profits. Even thotriges taken by the
God's Gift ATR do not frequently reach their highest potahtiose that do make
up for the losses taken by the EA during unprofitable periods.

A person trying to trade this EA without the above informatiwould eas-
ily desist from trading it after a break even year while a parwaith the above
information understands the system’s trading tactic andOMI that the sys-
tem’s characteristics predict periods of extensive drawrdehich are followed
by sharp profitable periods that make up for all the waitimgeti However this
does NOT mean that systems should be traded merely on fagé aisystem can
become too risky to be traded, reason why we always need ®daorst case
scenario that tells us if we should or if we should not corginol trade a given
strategy. Learning how to come up with this worst case saesaiill be the sub-
ject of the next sub-section. Part of why automated tradsrextremely hard lies
in the fact that long term profitable systems are emotiordiigouraging to trade
in the short or even medium term, reason why understandiagd6lGE part of
success with automated trading systems.
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10.3 Worst Case Scenarios

One of the things that has allowed me to become successtu iworld of auto-
mated trading is the fact that | have a very in-depth knowdealgout the trading
characteristics of the systems | use and develop. When yaidgery good un-
derstanding about the make up and character of the draw dudvprafit cycles of
your system you are able to remove emotion and let your syskexcute itself as
it is meant to, knowing that in the long term the system wilhgryou profitable
results through its sound trading tactics.

However it would be naive to think that a trading system camecome too
risky to be traded and relying solely on blind-faith to tradgystem is also bound
to cause account wipe-outs. Even though a system may haveat(gcktests
and live/back testings consistency the possibility remaias | have mentioned
before within this ebook - that the EA will become too riskyden new market
conditions it had not been put through before. For this nedstame up with a
model in which a worst-case scenario is setup such thatsifabist case scenario
is reached the trading system will become obsolete and iskg’rto be traded.

The worst-case scenario is nothing more than twice the maxirnistorical
draw down of a system over a ten year backtesting period. dllos/s us to
continue to trade the system even if worse market conditibaspull the sys-
tem below its historical maximum draw down levels do appees.a matter of
fact this is something we can actually expect since futurekataonditions are
bound to put the system into worse trading conditions thaatwhas faced be-
fore. However if a system reaches twice its previously agdemaximum draw
down it means that the system has become considerablyateted under cur-
rent market conditions losing a big part of its adaptabaityl its maximum draw
down to average compounded yearly profit ratio charactesisEor this reason
ANY system that reaches a maximum draw down greater tharetit8clO year
backtesting draw down would have reached a worst-case so@mal its trading
will be stopped thereafter.

What you have here is a trading plan with a TOTAL focus on tlewddown
characteristics of the trading system you are using. Kngwhe system’s worst
case scenario allows you to have a plan and to know the examirarof equity
you will be risking for a given long term gain. You will find wittime that the
MOST important thing when living from trading is to contradyr loses and hav-
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ing accurate draw down period analysis and worst-case soezsimations will
be VITAL for your success as a currency trader, especiallgrwtiealing with
mechanical trading systems.

11 Portfolio Trading - Increasing Profitability and
Controlling Draw Downs

One of the greatest developments we have achieved in Aginéia been the abil-
ity to analyze and trade portfolios of our different systeigst importantly, we
have been able to get accurate profit and draw down figureftiiopo trading
which allow us to project future worst case and draw downeisrthat allow us to
trade our portfolios with a lot of confidence.

In portfolio trading, what you want to do is to trade diffetesystems to re-
duce your risk and increase your profitability. Since eadtesy has a different
market inefficiency whose market exposure is cashed at eréift time - in the-
ory - putitng two trading systems together will lead to aniadd of their profits
without a significant increase in their draw down level. T ipin simple words,
when a system goes into draw down it is hedged by another athevhan the
other system goes into draw down, the same thing happengveowsince both
systems eventually recover from their draw downs the entitpradd while the
in-between draw downs do not. The end effect of this mutudyhey and profit
accumulation is a great increase in the average compouregely yrofit to max-
imum draw down ratios, achieving values of even 1:3 in sitoies.

Since the metatrader 4 platform does not allow us to run leatkbf multiple
systems we have come up with a way to pair up the 10 year baiciessults to
obtain accurate “joint” portfolio results. We do this by mgian internal balance
implementation which makes each EA adjust its lot size estedly in virtue of
its own profits and loses. This adaptation makes each exgleai/e in live trading
as if it was trading in an entirely different account from titber systems. This
implementation allows us to join 10 year backtests and usegsults to calculate
portfolio draw downs in exactly the same way as they wouldehaappened in
real trading since the systems trade independently witth@eutesults of one ever
affecting the other.
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However if this internal balance is used to evaluate 10 yeatfglio draw
downs and profits and there is even a slight difference in toftand draw down
characteristics of the different systems used, the drawndamd profit targets
may become very dependent upon the portfolio’s startingtpgince the most
profitable system will contribute the majority of tradingeafonly a few years.
To eliminate this problem we have introduced a “reset tegngii in which the
portfolio’s internal balance is reset every year, this\aidhe systems to trade
independently through the year and then their profits angekare reset so that
their new internal balance becomes the account balancee a&rith of the year.
With this reset technique we can obtain accurate profit aadv dfown targets
without a strong dependency on the portfolio’s startinghpaffectively allowing
us to evaluate 10 year portfolio profitability and draw dowithaut the risk of
having strong underestimations of draw down.
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Of course, an important point here is also the underestimatf open trade
draw downs since the portfolio analysis we do does not takesiccount any draw
down that is not realized through closed positions. Forrgason it becomes im-
portant to bear in mind that this analysis is only valid fostgyms for which any
given floating draw down at one point is limited. Systems WWatukushay No.5
and Kutichiy where the number of opened trades is poteptialitiess and there-
fore the open draw down may contribute to a significant ireeea the maximum
draw down should use a worst case scenario of at least 3xakedbwn from the

70



11 PORTFOLIO TRADING - INCREASING PROFITABILITY AND
CONTROLLING DRAW DOWNS

portfolio analysis.

Our analysis of portfolio profit and draw down figures is cathgdone using
Gabor’s draw down and profit analysis tool which allows yolotd the 10 year
backtests you want to evaluate and choose an appropiateesiel. You should
watch the videos about this analysis tool as well as the S@Qp and VBA macro
videos so that you get a better understanding of how thisris dad how the actual
analysis within the tool is implemented to give us the bessjime estimations of
historical portfolio profit and draw down targets.
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12 The Watukushay Project - Programming your
own Automated trading system !

12.1 Introduction

After a few years of getting to know automated trading systamd the people
who usually look for automated trading systems | have redlthat there are two
main road blocks that prevent people’s realization of piafithe forex market.
The first road block is ignorance. When | say ignorance | mganriance about
many things, about the market, about programming, aboitatats, about trad-
ing, etc. The second road block is disinformation. Basjcpéople are ignorant
and then they are filled up with lies by expert advisor sell@tsese lies include
such things as unachievable profit targets, stupid clairoatahe easiness of au-
tomated trading, how you can make money without doing angthetc. | have
to say that | am completely fed up with this. For this reasoauehcreated this
section called the Watukushay expert advisor project. Withis section you will
follow the step by step process to actually make an expersag\how | literally
think about every step of the process, how | implement thest,them, etc. This
section will allow you to see all the logical process invala expert advisor
creation and will give you a broader understanding of evengt a system must
have and everything that must happen in the process to @edtevaluate a long
term profitable expert advisor. My intention here is to depedn EA with similar
characteristics in trading frequency, profit and draw doavgets as the god’s gift
ATR but showing you exactly how each step of the process isdon

12.1.1 Watukushay, from Quechua meaning “to care for”

| chose the word Watukushay as a name for this automatea¢yadoject because
it reflects the things I believe in. Watukushay is a word in Que that is better
translated as a verb : “to care for” because my objective Witk project is to
show you that | care about how you do in automated trading. Htwa show
you how all the steps in the process happen so that you tocotlaw fthem and
develop your own profitable trading system. You will see thatactual making
and programming of an EA is not very difficult and that you taa actually build
and trade your own profitable system if you actually know wioadim for. Of
course, this first version of the section may leave a lot ofirdor improvement
as | certainly cannot put a whole programming book into myo&tsosection but
it will be improved with time and | hope that in the end it wikfinitely become
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a reliable source for people willing to learn all the thingatthave to go through
the process of building and making an automated tradingsydiow please join
me on this exciting journey for expert advisor creation !

12.2 The “hard part”, deciding on the main logic of an auto-
mated trading system

In order to create an automated trading system we first neadderstand what
composes an EA and what parameters we need to define in ongiergiam one.
A trading system in general, to be automated, has to haveotlesvfng minimal
features : An entry criteria, an exit criteria and a money ag@ment criteria.
That is, we must know how much to trade, when to trade it and tootrade it.
This section will focus on how you can decide what suites yest land what |
chose for the first EA of the Watukushay project. My idea wiitis is that you go
through all the same experience as | did creating this EA souldvbe very glad
if you follow all the same steps | take and arrive at the sanuepeaduct.

12.2.1 Where is our profit coming from ?

The first thing we need to look for when developing a profitaisomated trading
system is where our profit is coming from. What fundamentalatteristic of the
market are we going to exploit ? Up until now, the only chagsistic | have found
a system can exploit profitably in the long term is a trend. Vehaot found any
other way to trade that can generate profits in the long runs @hcourse, is
based on all the facts | already explained about market randss, etc. People
who are more interested in this subject should also res¢laedoncept of “market
efficiency” in particular, you should realize that in order fechnical trading to be
profitable, the market must be inefficient to some degreeesiung which almost
certainly only happens with trends in the long run. The miagkeckly becomes
efficient to anything that could predict future prices in Bavtime frames making
long term profitable systems based on things like scalpmfgdt, impossible. To
make it clear, the development of expert advisors | will oo on this project
will be aimed only at trend following systems. Our objectwil be to capture
trends and to follow as close as possible all the guidelimeghlighted earlier on
the ebook.
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12.2.2 Indicator based or Price action based ?

This is a question | do get with a certain frequency. Shoulana&e an EA based
on price action or on technical indicators ? My answer is gthe same. Is there
any difference ? Indicators are just mathematical oparataver price which al-
low us to see information about the former in a much more argaiway. Trading
with price patterns or price information directly is notfdilent than trading with
indicators in the sense that price continues to be the widgrinformation that is
being used. We will try to focus on trading using indicatoesduse programming
using direct price action can be more troublesome whilegamgning using indi-
cators is fairly straightforward and more accurately colled. On a second note,
trading on indicators makes backtesting more reliable @xdprice calculations
that rely on intruder prices may be affected by one minuterptlation errors in
ways which are extremely hard to predict.

12.2.3 Entering and Exiting the Market, what do we want to do ?

This is one of the most important points you come across wieseldping an
expert advisor. When are you going to enter a trade and fae nmgportantly
when are you going to exit the trade. What do you want to do alligjeve would
want to get into trends before they start and then exit themnathey are about
to end. That is, we want to trade from a top to a bottom and frdyoteom to a
top. This is actually impossible and trying to achieve thi @nly get you loses.
The market does not allow such moves because it plays a plipgame. The
market defends from prediction by becoming efficient. Ifréhevas ever a way to
enter a trend before it started and then getting out justrbéfended it would have
already been exploited and this would have removed the &alyarfirom using it.
The market becomes efficient to the prediction. Now, thismadhat whenever
we want to enter a trade, we must do so after it starts. So whatre/ saying is
that the market obeys a momentum driven condition. We ardyingpthat price
will want to go further along a path that has already beertestarThis has been
proved to be the case in many different trading instrumehisfollow trending
periods that can last from hours to years.

So now that we know we want to enter a trend after it starts bigo®mn as
we possibly can we must ask ourselves another question. étoywdo we have to
wait before we enter ? We need to have a good probability ttrahd has actually
developed and that we are not in a ranging market but we alabtadoe able to
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achieve a significant profit from the trend’s movements. Tha tricky part and
this is the part where most traders believe the actual “gsldWWell, it is actually
not. Entry points in the forex market are totally irrelevéetause anytime you
enter a position you have a chance of being profitable eitlagr Wl he exits, on
the other hand, are vital because they determine whethewgoe profitable or
not on the trade you took. A rather common exercise whenilegow to trade
the forex market is to flip a coin and enter a currency pairegitbng or short
depending on the result, then the trader decides how tolpchaandle the trade.
This is the most important thing you must know how to do. Joghat you can
follow the concept | would like you to try this for two weekst Afixed time each
day of the week, on the EUR/USD, enter a position either larghort according
to the results of a coin toss. Then decide how you will harttietitade, how much
will you trade and what conditions you will employ to exit thrade. You will
notice that handling exits is far more critical than hangllemtries.

12.2.4 Deciding on our first indicators

After deciding exactly what we are after, we now have to deewtiich indicators
we must use to achieve our designated entry strategy. Witiaator will we use
to allow us to enter a trend after it has started but has ndiryshed ? You should
think in an extremely basic fashion when dealing with thesestjons. A trading
system is far more accurate and easy to evaluate and unukeveiteen it is started
on a very simple basis and then elaborated towards a moreleotgpe of system
(if this is at all necessary).

A very simple system that lets us within a trend after a cetiane has passed
from it's beginning is a moving average cross. A moving agers simply the
average of price calculated over a certain number of periddsoving average
cross is simply defined as when the average calculated owsraghanges from
being higher to being lower than the average from anotheogaf time. It is
important to understand the logic behind using a movingayecross. What does
it mean ? When the average of price in a long period of timeoisekample 10,
this means that 10 is the “expected value” of the instrumktiie average of price
over a smaller period is, for example 8, then this means ftiiz s trading below
where it is expected to be traded. Certainly, depending emtarket conditions,
two things can happen, if the market is just ranging, theoepis bound to return
to its average value which is the “accurate value” of therumaent. However, if
the market is trending, then the moving average will moveweer values because

75



12 THE WATUKUSHAY PROJECT - PROGRAMMING YOUR OWN
AUTOMATED TRADING SYSTEM !

price is changing rapidly in relation to its long term averadVhen the average
of price on a shorter term crosses over the average of a loegelit means that,
if the market is going to trend, then we will get in at a goodrpoilf it is not,
then we are going to lose as the market will try to return toitsvious mean
value. The fact that this possibilities exist is what defitiresmarket exposure of
this system. By taking the moving average cross as if it $agha trend we are
exposing ourselves to the times in which is does not.

The longer the timeframe we use for the moving average, shtte higher the
number of periods of the long term moving average, the mdiabie the signals
will become but they will also become far more infrequentt ®here do we start
? A good place to start would be at a 250 simple moving avereags @gainst a
15 simple moving average cross. This is a system that haalgcheen studied
before academically to prove market inefficiencies in threxanarket (this study
was done in 1985). Now, another important problem arises.atVighice will
we use to calculate the moving average ? It clearly dependehach bars your
going to trade on. You must keep in mind that the system mustaoktesting
reliable which means that we must enter trades on a bar openice, something
which will guarantee we will have no one minute interpolat&rrors on entries
(which is very important !). So there are mainly two optioMsu can either enter
trades based on the cross of two moving averages based amgcfoges with
a 1 bar lag or enter trades on the same cross but based on navé@rages that
use opening prices and then you could have no lag and enteatteeas soon as
the bar opens. Which strategy is better ? Truth be told, bbthemn are roughly
the same because the lag you save when you use opening picgaiyn because
of the difference between both. Please note that you colllthee program to
use a moving average close with no lag and it will backteshevit errors and
with billions in profit but that is only because the EA knows ttlosing price of a
current bar (it looks into the future) so we should alwaystako consideration
the actual logic of the things we are telling the computeeaBé remember that
computer do not solve problems, they execute solutions.

For now we will not consider how to filter the aforementioneaiiging trades”
that will obviously cause a lot of loses in our present systiéan now we will just
build a system based on a 15 SMA (simple moving average) @essa 250
SMA. System rules in plain English would be “enter a long wh@n15 moving
average moves above the 250 moving average and enter a s$tertthe reverse
happens”. Now, for a computer, this language would just lzeviin because
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many things are not said. You should take into account thatnapater needs
to know every detail about your system to execute it coryesth a much better
rephrasing of this scenario would be “if the 15 moving averaglculated on
closing prices is less than the 250 moving average calculaeclosing prices
two periods in the past and it is above the 250 moving averatmilated on

closing prices one period in the past then enter a long, ergbort for the reverse
situation”. A computer would definitely understand thisdese it is the “logical”

way of explaining it. The concept of “cross” is ambiguous auth a system
would not work because the value of a moving average can nmimweeaor below

the other one or many times within a single candle, in ord&etoompletely sure
that the signals have been generated accurately and haveans &bout it we

need to look into the past and check if a cross occurred onahéle before the
candle we are currently on because we need the cross tolpdtaae happened.
There are thousands of crosses that happen while a bar isef®at you simply

do not see, we need to filter all this out and just keep the drea€XO happen.

12.2.5 Exiting a Trade

Now that we know how we are going to enter the market the hatilies) becomes
to decide the rest. How will we get out of the market now ? Towarsthis

guestion you need to actually think about several things.eiilo we want to
get out ? What is the cost of getting out when we want to ? Ofsmure know
that we would like to get out of the trade when the maximum amad profit

is reached (the trend runs out) and we can actually achietebtit then, what
is the cost of doing that ? If you want to catch the whole trerayenyou will

have to allow a lot of market exposure because you are opg@asgjbilities. For
example, the market may retrace significantly along a trendeswould have to
get a large stoploss which would in some cases be touchedhasnchses would
give as further loses than the profits we get from actuallyirggeeverything we
can. So we actually need to rephrase the question. When catrougj so that |
am able to accumulate profits in the long run ? Much better ! ffind is that

we don’t know the answer to this question and it is most lilegynething we will

have to find out by optimization. However, certainly we wided some sort of
adjustable system to get in and out of the market so thatiltglathanges don’t
take a big toll on our profitability. For this reason we willeuan adjustable ATR
Stoploss, Take profit and Trailing stop, programming al timto the EA will

allow us to see which one is the actual best strategy for ostery. There are
other exit strategies that are adjusted with volatility litily such as exiting on
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a slower moving average cross, for example, a 25 moving geerbhis strategy
is also valid and probably a combination of both of this sddg the best in the
future but as I've said, the optimizations we will run in theure will tell us this
in a much more explicit way. So keep in mind we will exit the ketron ATR
adjusted stoploss (SL), take profit (TP) or trailing stop(TL

12.2.6 Money Management

Probably this is MOST critical aspect of trading and wheregbe fail the most. |
have seen hundreds of traders that have systems that gdtae#l decent entries
but that have awful exits and money management (usuallyajystrcentage of
equity) so they think that the problem is with their entry ahdy add a zillion
more indicators to try to filter every possible trade wheeytare failing out. This
is the WRONG approach. As you may have seen on my blog, it isallgteasy
to make a system profitable by giving it the adequate conditgh Money man-
agement plays a VITAL role and it does make the differencevben a profitable
and an unprofitable trading system. For example, the tugting system, with-
out the ATR adjusted money management wipes an entire acooless than 2
years when you try to backtest it but it turns profitable witis taddition. Money
management is greatly underestimated and extremely imaporYou should also
take into account that trading “x percent of equity” is NOTmeg managing be-
cause money management takes into account THE MARKET asdtiategies
completely ignore the market and just relies on accountoalaA proper money
management system should take into account : the marketegoity and the risk
you want to take with the system. All of these THREE THINGS eoepletely
vital and any money management system cannot be called anigfores one
of them. For our trading system we will include a simple ydtremxely effective
method of money management based on the ATR indicator whickdry well
with our previous choices. This ATR adjusted scenario isg geod choice when
there is not a very clear way of where to actually start logkidHowever there are
many alternatives to exits and money management, for an @raohthese you
would want to look into my GBP/JPY daily breakout system whises a “market
range” defined by an hour breakout period as a measure oflitghaith which it
calculates the exit strategy.
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12.2.7 Our logic up until now...

To summarize things up a little bit we are going to programsadeaxpert advisor
that enters the market on a cross of a 15 SMA over a 250 SMA witATR
defined lot size and exits the market on an ATR adjusted St take profit or
trailing stop. We will program and optimize this expert abvifor the GBP/USD
hourly which | decided to use because it is a highly trendiag and the hourly
time frame is, in my opinion, the lowest time frame in whichuyman have good
trend following trades with good levels of profitability ing long term. Of course,
you are extremely welcome (and you probably should for prad) repeat the
process | will walk you through on the EUR/USD and USD/JPY ahhare two
additional trending pairs. Please, do not try to optimizauge this system on
crosses, USD/CHF or other pairs that are highly volatile mon directional. If
you have understood the logic behind this you will realizat tib will just be a
waste of time and you will NOT be able to realize the long terofitable results
we are looking for !

12.3 Programming your first MT4 Expert advisor

Now we are going to start the fun part. First things first, d&@& afraid of pro-
gramming ! Programming is nothing more than giving a compaiet of instruc-
tions it can execute. You will see that with the tools I'll giyou and the way in
which I'll explain it you will have no problem programmingithand hopefully
other expert advisors. Even though the code of the finishedrexs available
with the ebook | encourage you to do all the programming ofekygert as this
will allow you to see HOW it is done and it will let you do modiéittons, play
with the expert, understand it, understand other expedstla@n continue your
journey in the world of automated trading in a much more camnficand knowl-
edgeable way. Say this to yourself, it will require work, bus something that
will reward you a lot in the future and it is something you vd#finitely need if
you want to become truly profitable in the world of forex autded trading.

12.3.1 Programming our logic, a practical way to get it done

In order to make it easier for the average person to prograan finst expert
advisor without having to acquire extensive knowledge apogramming before
hand | spent a while looking for tools that could help peoplegpam an expert
advisor easily. | found that a practical web applet devedopdew years ago
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serves a great purpose as a way to develop the main logicalfbasur expert
advisors. This applet is located at the following web adsird#tp://sufx.core.t3-
ism.net/ExpertAdvisorBuilder/ . We will use this tools taildl the overall logic
code for our expert advisor and | will then explain all thefeliént aspects of
the code as well as where, how and why to introduce the motidicawe will
do in order to really adjust the expert to our needs. Buildingexpert this way
has several advantages over trying to teach people how kb this from zero.
The code will be already optimized against errors and it élclean, polished
and very easy to modify. It is the perfect way for people tatdtailding their
own indicator based expert advisors. During the next fewepage will use this
website so please go into it so that we may start our codinggs

12.3.2 Introducing the entry logic

Now we want to introduce the entry logic into our expert adwi’ou should go
to the “Buy strategy” button and click on it. Now you shouldacdige the values
on the drop down menus to fit the values shown on the image below
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PrInput the number of periods back fromm the current barex. Current = 0, Previous = 1, ...).

Buy #2! | AND [v] | Moving Averags {v Moving Average ~ME

Left: Moving Average{lmage)

0
=
3

Symbol [ Carrent ]
Timeframe | Curent |v
Period |15

MA shift 0

MA method | Simple

<

Applied price | Close 2

Shift 2 Input the number of periods back from the current bar(ex, Current = 0, Previous =1, ,..),

Right: Moving Average(lmage)
Symbol | Curent  [v]
Timeframe | Current [v]
period (250

MA shift

MA method | Simple

<

Applied price | Close v
Shift 2 *Input the number of periods back from the current bar(ex, Current = 0, Pravious =1, ...)

After you finish with the first one click the “add” button androduce the
second conditions into the logic. What we are saying hereaiypsimple :

e Enter along trade when the 15 moving average of the second theg past
(shift=2 means two bars in the past, 0 is current bar, 1 is bfrb, 2 is bar
before the bar before, values in green rectangles) is bdélev250 moving
average and the 15 moving average is above the 250 movinggever the
first bar in the past.

e Asyou can see, this is the logical way in which you would egpr& cross-
ing logic, the value of the 15 MA was below the 250 moving agerand
after it was above.

Please note we are using the first closed values in the pasamvénd because
we need values for the MA that have already been defined, itry@di this on the
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current bar (in real trading) , the value of the MA would chamgnstantly since
the close of the bar has not been truly defined and the avesagentinuously

recalculated (in real life this would mean lots of fake sigha This also gives

MEANINGLESS backtesting results because the backtesésrartual bar closes
So it “sees into the future” you trade bar closes of bars thaemot closed. So
please do NOT change these Shifts and tell me that it is moféaisle because it
obviously is since you are exploiting a backtesting failufree current approach
ensures that no exploiting of backtesting faults takesegplaomething you must
always be very careful about.

Introducing the short logic is pretty much the same but whthreverse logic.
Give it a shot! Now go click on the sell strategy button and #uatwo trading
conditions but reverse the > and < signs so that the logicrhesdhis :

e Enter ashort trade when the 15 moving average on the secoindtha past
is above the 250 moving average on that bar and the 15 movargge is
below the 250 moving average in the first bar in the past.

You see ? Itreally is not that hard to build a simple experisahlike this! As you
can see, this introduces all of our entry logic. Now, we dbaite any close logic
at the moment so this should be enough to get our expert. Gepthis script
will generate an expert advisor with a fixed take profit, stgpland trailing stop,
something we should definitely change for the dynamicaliystédd values we
talked about on the earlier sections. Now you just need ¢ olin the “complete!”
button at the end of the web page and save your EA on your cenpive will
heavily modify this file and return to our “expert advisor nrakwebsite” in the
future for further additions (closing logic, etc).

12.3.3 Explaining each part of the expert’s code.

Now that we have a draft of our first expert advisor we should lamk into the
code and globally understand what is truly going on behirddirtains. If you
have metatrader installed (which you should) you will findttdouble clicking
on the file we just generated will launch the metatrader mdltbewhich is the
platform we will use for further editing of the code includifiuture additions,
variable changes, etc.

You will see that the code has been commented and dividedsaditions so
that we may easily see what each section is and what its misti Right now it
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is not extremely important to now the ins and outs of how eagm®nt of code
works but is a very good idea to take a look at the general s&spédhe code
and see how the expert is actually going to work when tradhmg,is, the overall
operating scheme of the program. This is what each of théossodf the code
does in very general terms :

The first section, after the header and before the “expdralization func-
tion” section is the place where external variables (theabdes you change
when backtesting or forward trading the EA are defined). dir¢his any-
thing we should optimize or want to change in the future, wausthadd it
here.

Expert initialization function. This section tells the expwhat it should
do as soon as it is started. This is only executed once, wheeaxpert is
loaded on the chart.

Expert deinitilization function. This is the opposite ottlast and has code
the expert should execute once when a chart is closed or whackéest is
finished.

Expert Start Function. The main part of the expert advisgirisehere,
every section after this is a subsection of this Start fmctil his is where all
the action the expert takes on every tick are defined. Youldhhemember
that the whole program is executed on every tick (all expes.

Variable Begin. In this section we define our internal vaeab You will
see that this section now contains a bunch of Buy and Selletefiariables
which define the logic we previously defined on the websitdedpp

Variable End. This just signals the end of the variable secti

Check Position. This part of the expert checks for open ot if there
are any opened positions, then the expert would check td see ¢losing
criteria is closed for any of them. In this case, the expelt just avoid

further trading if there are any positions opened. The Sigra sections
are empty because we don’t have any closing logic at the tesa&lbs, TL,
TP and SL. The trailing stop code is defined after the Signdlsattion.
You should notice that two trailing stop codes are defined,fonlongs and
one for shorts after the pertaining Signal End sections.
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e The Signal Begin (entry) tells the expert whether it shouoltate a long or
a short trades. The logic there is expressed as a simpletmoradi(a condi-
tional is an expression that tells the program to do somgtifiisomething
else happens). This logic reflects the selections we madeeonebsite ap-
plet. If the appropriate conditions are met, the Order dwigcset to either
SIGNAL_BUY or SIGNAL_SELL. Later on, the Buy and Sell subsens
will search if the appropriate signal exists and they wileopup an order
given the right signaling exists and no other open positavepresent.

As you can see, the overall picture of the expert advisor eéstypisimple. The
expert simply defines variables, checks open positions;kshentry logic and
initiates trades if pertinent. For our purposes right nov8 ot necessary to go
into more detail into the code. However we are now going ta$om how to
modify the code we have to add the appropriate money manademnd SL, TL
and TP dynamic features which our expert currently lacks.

12.3.4 Introducing ATR Adjustable Money Management and ATRAdjustable
SL, TPand TL

This may be the culprit and the most important thing to oureekpdvisor’s suc-
cess. If you want, you can test your expert advisor as it isyaudwill find out
that you will get at best a break even scenario when backtefiom Jan 2000.
Again, | must stress the importance of testing for long pgiof time (as long
as we can !). Testing for shorter periods would be delusisimale you might
just be looking at a profitable sub period of profitability iglabally unprofitable
scenario. Again, all backtesting should be done from Ja® 20@h O chart mis-
match errors. There is a post on my website you can accesexpiains how to
do accurate backtests from this date.

Going back to what pertains us, it is now time to add our adjstmoney
management, SL, TP and TL logic. The expert advisor simpésuke values
defined on the external variables section (at the very bagiyto define the actual
SL, TP, TL and Lots size so we should easily be able to change tby just
introducing additional code that redefines them before tteah opening up of
positions. It is simply a matter of adding the code shown eithage below after
the end of the variable section.
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double ATR = 1ATR (NULL,1440,14,0);
double ContractSize = 100000 ; L

if (ATR > 0.1)
[ATR = iATR(NULL,1440,14,0)/100 ;

e

if (mini account == true)
ContractSize=10000;

if (Orders ATR == true)
2
StopLoss=1007Percentage ATR SLTATR; TakeProfit=100TPercentage ATR TETATR: TrailingStop=100%Percentage ATR TLTATR;
Y

if {Lots_ATR == true)
{
Lots=Risk®0.017iccountBalance []/ (Contract3ize®ATR) ; Lots=NormslizeDouble (Lots, Z):
i

if (five digit broker == true &£ Orders ATR == true)
i 6
StopLoss=100fFercentage ATR SLTATRT10; TakeFrofit=100%Percentage ATR TP%ATR®10; TrailingStop=l00%FPercentage ATE TLTATRT10;

¥

if (five digit broker == true &£& Orders ATR == false)
: .
StopLoss=StopLoss®10 ; TakeProfit=TakeProfit*10 ; TrailingStop=TrailingStop*10 ;
Y

if (backtesting == true)
Lots=NormalizeDouble (Lots, 1);

This logic also adds a lot of variables which are not yet defioe the expert
and which should be defined as external variables as it issbawhe next image.
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e O e e e A L e ALY e A b

In no event will author be liable I: any damages vhatsoever. |
Uze at your own SK. |

B e DO NOT REMOVE THIS HEADER ——-——-—-—————mm———— s

fdefine SIGNAL NCONE O
fdefine SIGNAL BUY 1
fdefine SIGNAL SELL 2
fdefine SIGNAL CLOSEEUY 3
fdefine SIGNAL CLOSESELL 4

#property copyright "Expert Advisor Builder®
#property link "hrop://sufx.core.ti-ism.net/Expervidvisorbuilder/ "

extern dowble Percentage ATR TP = 70 :
extern dowble Percentage ATR TL = 30 :
extern dowble Percentage ATR 5L = 50 :
extern bool Orders_ATR = True : new variables
extern bool Lots_ATR = True :

extern bool backtesting = True
extern bool five digit broker = True :
extern bool mini_account = True
extern double Risk = 1.0 :

extern int MagicMuwber = 0O:

extern hool SignallMail = False:
extern hool EachTickMade = True:

extern double Lots = 1.0

extern int Slippage = 3:

extern hool UseStoploss = True:
extern int Stoploss = 30:

extern hool UseTakePraofit = True:
extern int TakeProfit = 60

extern hool UseTrailingStop = True:
extern int TrailingStop = 30:

int EarcCount;
int Current:
hnal TirkCherk = Fal=se:

So what does this logic mean ? | will now explain what each &hifrthis
logic actually means.

e Section (1) of the logic simply defines the ATR indicator whieill be a
daily ATR indicator calculated over a 14 day period over theent instru-
ment, it also defines the contract size variable which is usdae formula
that calculates lot sizes.

e Section (2) adjusts the ATR value if the ATR is larger than 8dmething
which must be done for pairs that only have 2 or 3 decimal glace

e Section (3) modifies the contract size if a mini account, thaan account
in which a one pip movement with a 0.01 lot position equalsrit,de used.

e Section (4) this section, if Orders_ATR is set to true, clatmas the sto-
ploss, take profit and trailing stop as a percentage of theiA@iRator, that
is, a percentage of the average true range, this is done hatliormula
: 100*percentage_desired*ATR. Where percentage dewréek percent-
age of the ATR you want to be SL, TL or TP and ATR is the value ef th
ATR defined in (1)
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e Section (5) calculates lot sizes according to equity andtity. This uses
the same formula used for the turtle trading system. Theudtamsed is de-
fined as : Risk*0.01*Account Balance/(Contract Size*ATR)eve the Risk
variable multiplies the traded lot size by a certain valuerder to further
increase the global risk of trading. As you can see, bothwatcbalance
and the value of the ATR play a role on this calculation. A leigaccount
balance implies a higher risk while a higher volatility ingd a lower risk.
Of course, if market movements are going to be wider we watratie less
so that we make the same amount of equity on most market comslithis
greatly smooths equity curves and turns unprofitable systeto profitable
ones (for example, the trend finder daily ATR). This sectl@mntnormalizes
the lot sizes so that they become appropriate for tradirad,ish they must
only contain 2 decimal places so that no OrderSend errorgearerated.

e Section (6) fixes the SL, TP and TL if a five digit broker is usddhis is
achieved by multiplying their values by 10 as this is thedabty which the
minimal shift in price (Point value) is reduced.

e Section (7) fixes the SL, TP and TL if a five digit broker is useatiio ATR
logic is used, that is, Orders_ATR is set to false.

e Section (8) renormalizes lot sizes to only one decimal pifdzacktesting is
done since the strategy tester cannot handle the two deplac# lot sizes
forward testing can. That is, backtesting would give anrefiopa lot size
of 0.08 while this is acceptable in demo and live trading.réfare, 0.08 as
to be rounded to 0.1 for backtesting.

That wasn't very bad ! We now have our expert advisor with all main logic

coded in. This expert trades exactly as we intended and isready for testing,
optimization and analysis. This is where the funnest padwbmated trading
system development begins. Now that we have a very basierayse now need
to backtest it, see what trades it has done and see what hassgong and what
we will need to do to make it trade better.

12.4 Analyzing an Expert Advisor

Now that we have our first expert advisor ready it is time toibegir testing
of the expert advisor. Before we start it is however impdrthat you realize
the many things that must be taken into account in order ttya@mand justify
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changes to the expert advisor. Adding additional features iadicator filters
to an expert advisors is NOT a simple matter of trying randdter§ until one
works, it is a process that must be thought off carefullyragt@amining the expert
advisor’'s backtesting results. There are several thingaeee to analyze about
our expert advisor, of particular interest are the totafipro equity percentage
and the maximum draw down. We then have to think about whatesathese
things and what we can do to eliminate them. | will now expiaim little more
detail what things contribute to each one of these two ex@¢hgimmportant values.

12.4.1 Contributions to the Total Profit

The total profit is simply the sum of all the profitable tradeshave got, different
from the net profit in that the total profit does not take intoaat losing trades.
The total profit of an expert advisor depends on three diffietféngs. How many
trades we take, how many of those trades are winners and witla¢ iaverage
profit for those winners. Taking this factors into accoui gasy to see that there
are at least three different strategies that can increasprtfit of our automated
trading system.

e Increase the number of profitable trades. This approach toiencrease
the number of profitable trades by increasing the number efadvtrades
. That is, if the overall number of trades the EA takes is lartfeen more
profitable trades will occur. Of course, the amount of loghagles we find
should also be taken into account (see next subsection).

¢ Increasing the amount of profit earned per winning trade.s Hpproach
tries to increase the amount of profit simply by trying to grasore profit
per winning trade. This could also have the effect of indreaghe num-
ber of loses as trades that try to get higher profits have agrémi lower
probability.

e Increase the percentage of profitable trades. That is, wédwike to in-
crease the amount of profitable trades we have against bvealoe losing
trades. However, trying to get more trades would mean we avbate to
increase our probability of catching a profitable trade \Wwhscalso coupled
with a diminishment of the average winning trade.

As you can see, the above three strategies we can followeil @ut against each
other as changing one is likely to affect the other. The rel@hee in optimization
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is in analyzing the losing and winning trades we get and logkf there is a
statistical possibility we are missing out on. For examileje suddenly notice
that 20% of profitable trades are made on highly volatile re@rlut 40% of
losing trades are also made on this markets then we coulobunte a volatility
filter that will have a net decrease in losing trades. Of agutise danger with
this filters, as you can see, is that their overall effect iethuce the total number
of trades we take and therefore it can also reduce our oyadit. It becomes
a matter of testing each one of the possibilities we havenagarhat the trade
analysis is giving us. When optimizing the expert advisorare analyzing you
are going to take into account each one of the above pos&bgind your going to
suggest one idea to use each one of these strategies to mrtheogrofitability of
the expert. Now you understand what | meant by hard work ioraated trading
? You now need to go manually after a backtest and analyzedtied taken by
the EA, notice when we are making loses, when we are makirfggpamd come
up with strategies to improve these particular situations.

12.4.2 Contributions to the Maximum Drawdown

The other important factor we are going to discuss is the mami draw down.

Most of the time it is most important to diminish market expesrather than to
try to increase the levels of profit achieved. Finally whatedaines the actual
usefulness of a trading system is its ability to preservétaband maintain itself

out of the market when it has to. Draw down is caused mainlyhbget different

factors, the total number of overall trades, the percentddgigose that are losing
and the average amount of capital lost per losing trade. % sthategies can we
use to diminish draw downs after analyzing the trades preslbg our automated
trading system ? In analogy to what we previously said almat profits, we can

use the following strategies to deal with the maximum drawrproblem :

e Decreasing the total number of trades. If we diminish tratiesobvious
that we will eliminate losing trades, therefore, this isratggy to eliminate
losing trades. However, depending on if more profitable tiegative trades
are eliminated this could actually increase the percerafgesing trades.

e Decreasing the percentage of losing trades. If we want toedse the per-
centage of losing trades then we would have to decreasegtitadiss of our
closing mechanism and therefore we would probably alsosxparselves
to an increase in the average loss per losing trades.
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e Decreasing the average loss. Decreasing the amount of nastger trade
can also be used to decrease the maximum draw down. Howiggeradrth
noting that doing this will also likely increase the percagd of losing trades
since we are in fact trying to decrease our market exposur&rgue. For
example, if a strategy uses a 50% ATR stoploss and you dezia®ve it
to 20% to diminish your loses per trade then you are likelywgdd see an
increase in your percentage of loses due to the simple fattatlsmaller
value is just easier to reach so trades that were not gettipyped before
might get stopped now.

As with the total profit situation, decreasing the draw dovemdnds a large
amount of time and analysis. What filters or what measuresdimeiadequate to
decrease an automated trading systems draw down ? It depertids particular
system. Usually, you should start an analysis on losingegdxy looking at the
periods in which this trades happened the most and analyyehely happened.
Was the SL too tight ? Was volatility too low, too high ? Was tharket ranging
? was volume low ? you should ask yourself all this questiomsder to come up
with solutions to the problem. In the end it is very probabiatthe final solution
will be a combination of all the above, given the fact thatastic modification of
one will of course, affect the other in the opposite way. Mesy enlightening to
realize how the market protects itself from systems that‘oaake a killing” this
way. The market makes sure that any drastic measure againsf ¢his condi-
tions will result in a system that will eventually cause wipgs. As an example,
the system we talked about before with huge risk to rewardsaty to eliminate
the draw down problem by decreasing the percentage of ltsidgs greatly sim-
ply by putting a very large SL. However, the market respondgbreasing the
system’s market exposure even more by greatly increasm@\vbrage loss per
trade. Any system that uses such harsh modifications iy ltkefail.

As an exercise, you will also address each one of the abovespioir every
optimization you do on the expert advisors we are developirigs will ensure
that you get a serious grip and ideas about what you are doitidiew trading
strategies can in fact be improved. If you don’t want to dd,tlbh@ my guest.
But | warn you, if you want to be successful in automated trgdireat it like
a job, work the hours it demands, otherwise you are just VER¥ to fail.
Remember the commitment you made to yourself after the fastian of this
ebook, remember what you ARE willing to do.
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12.4.3 Back to our EA... So what initial settings , what pair,what time
frame?

This is always a very intriguing question. When startinggst tan expert advisor
like this, what should our first testing parameters be ? Howddknow which
ones we could use ? Well, a good starting place is to use a 5@oIATand 50%
ATR SL, this values will generally fall into what trends wgenerally do and the
analysis of this trading will give us a very good idea of hovinbprove the expert
advisor. For now we should disable the Trailing stop and weemiable it later
if we see that the trades could benefit from using it. Now gatlyefor your first
backtest of the first draft of the Watukushay | EA ! (rememloebbacktest to Jan
2000 to Jan 2009) We are not going to use the last 8 months ttdsting as
we want to keep some data to test against once we finish theewhprovement
process. This way we would know how this would have worked &tm®ago and
it will give us a very good idea about long term profitabili@f course, if all this
turns out great we would still need to check for live-backitesconsistency by
running a live test of at least 6 months to compare to a baicgtélsat exact same
period of time. Meaning that we should do a backtest of the Bthmwe did not
test, then trade 6 months live and then do a backtest of thbge sted months
to check for back/live testing consistency.

Another important question is to ask which currency pair afdch time-
frame. | would have to say that any trend following systemusthdoe able to
work on the GBP/USD or the EUR/USD as these are the pairs #vat the most
directional trends. In my experience | would say that evenetyou test one of
these systems it is better to start with one of these two p&ios this example
we will start testing on the GBP/USD one hour chart. We aregdd use the
one hour to get a similar trading frequency as the god’s gifRAince the whole
goal is to make a similar or better expert advisor that tradessimilar fashion.
In an important note, also remember to use a balance of 100K 1dSest the
strategy on the backtester to avoid any lot size calculagtated errors (which
could arise if a low risk is used with a small account size duthé one decimal
lot size limitation).

12.4.4 First Backtesting Results. What can we improve ?

The WA2_1.htm file inside the Watukushay project folder shgau the result of
backtesting the expert we just programmed from Jan 01 200&t©®1 2009 using
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the settings we previously discussed. As you can see by thiyeqrve, the EAis
already almost completely long term profitable. You see hiawpke it really is to

create a profitable trading system ? When you tackle a fundi@ingharacteristic
of the market and you have dynamic TP, SL, TL and lot size mamagt, many
systems become profitable. As | said before, money manageméme most
critical aspect of successful trading and one that we haveessfully tackled
with the ATR adjustable logic.

This expert however has some problems, as you can see bydph, ghe
expert experiences a period of almost 2 years of overalklegach in a real
account would bring us into significant draw down. For exampglyou repeat
this backtest with a risk of 10 you will see the results in th&2AM2.htm file. As
you can see, the expert realizes a 20% yearly profit but hammadivwn in excess
of 68%. Even more, profits are only achieved in significanighramounts over
the past two years. However, you can see how the ATR logic piagsct us even
when we increase risk. A linear increase in risk with any ef tommon money
management systems (supposing they could achieve the sanitsywhich they
can’t) would have multiplied risk by 10 bringing us close tcaunt wipe out
while the ATR adjustable money management is able to scalw down to a
lesser extent so we actually get better drawdown/profitiogiahips on higher
risks (of course, the magnitude of draw downs do increashisabes not mean
that it is better to trade higher risks since you are alsoeising your market
exposure although to a lesser extent than with traditiomedriey management”
systems).

So how can we improve our strategy ? Some people may argueokint
at the trades, that we are just losing lots of profit on profigatades due to the
fact that we are exiting the market too soon. The truth ispif yook at the next
image, that we are truly getting only about 20% of what cowdhbr maximum
profit target on about 20% of the trades.

ventagel ATR_SL=50; Risk=10; MagicMumber=0; Ls 303 TakeProfit=£0) TrailingSte 135

exposure

j‘“h‘r"lhl

NENES;
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However, it is also worth noting that in order to get this pgrafe would need
to overcome barriers and “ignore” these whipsaws until wie te market at a
more favorable level. If you try to increase the TP value kst 0%, to 70%
(WA2_3.htm) you will notice that there is a significant loggpoofits and an in-
crease in draw down. This is the price that you must pay tceas® the average
profitable trade by 40%. So you have to bear in mind that ggettiese big trades
will mean getting more overall losing trades, that is, thecpetage of losing
trades increases as you must increase your tolerance tenexosure in order
to realize these higher targets. When developing theseragdteep in mind that
there is just a certain percentage you can reliable obtam &ach trade you take,
of course, this does not mean we should stop looking foregires to let our prof-
its run but we should also realize the limits in which we cartids. We will later
see what this limit appears to be for this system.

If you closely analyze the trades taken on the first and seban#tests you
will notice that the most important losing periods are matdmposed of trades
that go almost instantly against us because we have entexeddrket “too late”
these trades are due to whipsaw signals from the moving@egs@nd are part of
the regular market exposure of the strategy.(an exampladaf ©sing trades is
shown below)

However, we now need to think about a strategy that will allesvto exit
these trades as fast as possible without getting out of onning trades. Of
course, moving the SL closer is NOT an option since doing dlgs affects all
our profitable trades. What ideas do you have ? Before cantinwrite the ideas
for closing systems you think could affect only our losingdes, that is, trades
that rapidly go against us. Review the previous backtestd at the trades and
think deeply about this. What can | do to exit these losinddsaquickly but stay
on the profitable ones ?
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12.4.5 Adding our first additional closing mechanism

The simplest idea | could think of would be to signal an exithg inclusion of
a simple additional moving average cross of a closer MA totogger. That is,
we can include a close MA, like a 25 period MA that could trigglwses when
it crosses our 15 MA. When you have a trending market, mowmegaaye tend to
go in a parallel way while when the market whipsaws we canae#iade quickly
by exiting the trade when the shorter MA crosser our triggér. Mopefully, this

strategy would keep us from getting out when the trade is 8darbe profitable
since the moving averages should remain parallel. Go alpead 25 MA over
one of the charts of the backtests you have performed andosei Wwould affect

trades if we exited this on close (remember, crosses musbiiirmed so the
same rules about using past periods apply for this exitegjyatioo !).

Now that we have defined what we want as a closing mechanismavesth
code it into our expert advisor. Of course, coding this ifte EA can have too
approaches. You can either go back to the original websité tlis logic into
the closing sections and then read the variables and ATR togiou can directly
modify the expert advisor we already have. Since the EA iggmmmed in a
pretty polished way, it is fairly easy to add this additionatle. The first thing
we would need to do is define the new closing variables in ttexnial variables
section. For this we should add the lines of code shown ondll@rfing image.

4| Varisble Begin I
2

dowble Buyl 1 = iMi(NULL,
double Buyl 2z = iliA(NULL,
double Buy2 1 = iMA(NULL,
double Buy2_2z = ilA(NULL,

0, 15, 0, MODE SMA, PRICE CLOSE, Current + 1):
o, 250, 0, MODE_SMh, PRICE_CLOSE, Current + 1};
0, 15, 0, MODE SMA, PRICE CLOSE, Current + 2):
O, 250, 0, MODE_SMh, PRICE_CLOSE, Current + Z};

double Selli 1 = iMA(NULL, O, 15, O, MODE_SMh, PRICE CLOSE, Current + 1};
double Selll 2 = iMA(NULL, O, 250, 0O, MODE SMA, PRICE CLOSE, Current + 1):
douwble Sellz_1 = iMa(NULL, O, 15, O, MODE_SMh, PRICE CLOSE, Current + Z};
double Sellz 2 = iNA(NULL, O, 250, O, MODE SMA, PRICE CLOSE, Current + 2):

double CloseBuyl 1 = iM&(NULL, O, 15, O, MODE_SMi, PRICE CLOSE, Current + 1);
double CloseBuyl 2 = iMA(NULL, O, Z5, O, MODE 5Mi, PRICE CLOSE, Current + 1):
double CloseBuyl 3 = iMi(NULL, O, 15, O, MODE_SMi, PRICE CLOSE, Current + 2);
double CloseBuyl 4 = iMi(NULL, O, 25, 0O, MODE_SMi, PRICE CLOSE, Current + Z):

double CloseSelll 1 = iMA(MULL,
double CloseSelll 2 = iMA(NULL,
double CloseSelll 3 = iMA(MULL,
double CloseSelll 4 = iMA(NULL,

15, 0, MODE 3K, PRICE CLOSE, Curren T+ 1)
@5, 0, MODE_SMA, FRICE_CLOSE, Curren to+ 1);
15, O, MODE SMA, PRICE CLOSE, Currem o+ 2):
@5, 0, MODE_SMA, FRICE_CLOSE, Curren to+ 2)s

oooo

2
£/ Varisble End |
2

Before | continue | would like to explain a little bit to you whthe code
actually means. For example, on the first line of code addedité CloseBuyl 1
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= iMA(NULL, 0, 15, 0, MODE_SMA, PRICE_CLOSE, Current + 1) ;yhat
does each thing mean ? the first word, double, defines thespre@nd nature of
the variable used. Variables can be integers, which haveenmnadls (like 1, 2,
3, etc) or they can be double precision number (like 1.233p4®uble precision
just refers to the amount of decimal precision kept when #rgable is used to
perform any mathematical operation. The second word ClogeBl is just the
name of the variable we are defining which is defined after tiesfgn. The
next word iMA, calls up the Moving Average indicator. All tmesulting words
between the parenthesis are just options of the iIMA fun¢tiddLL refers to
using the actual currency, the next 0 means using the adtoedrame, 15 is the
period, the next 0 is the MA shift, the next one is the movingrage mode (which
can be simple, exponential, etc), the next one shows yourtbe {hat is used to
calculate the MA and finally the last part, Current + 1, tells tomputer we want
the information of the iMA function of the first bar in the pa3the semicolon at
the end tells the computer we have finished the line of codetamthandatory at
the end of each instruction.

Now that things are a little bit clearer (hopefully!) regexglwhat we have just
added we now have to add the triggering of the closing signtilé Buy and Sell
closing signal sections as a function of the variables wee hpast defined. Add
the code on the following image on the Signal Begin (Exit Bsggtion.

if (CloseBuyl_1 < CloseBuyl £ £& CloseBuyl 3 > CloseBuyl_4) Order = SIGNAL_CLOSEBUY;

if (Order == SIGNAL_CLOSEBUY &€& ((EachTickMode €& !TickCheck) || (!EachTickMode £8 (Bars !
OrderClose{OrderTicket (), Orderlets(), Bid, Slippage, MediwSeaGreen):
if (SignalMail) SendMail{"[Signal Alert]”, "[" + Symbol{) + "] " + DoubleToStr (Bid, Dig
if (!EachTickMode) BarCount = Bars:

This section should be empty before you add this line of catie.only thing
this line of code does is to change the Order class to SIGNAIOSEBUY which
tells the EA to close an open order if the conditions specibgthe if statement
are true. If you take a close look at the if statement you e hat we are saying
“if the 15 moving average is less than the 25 moving averagebam in the past
but it was also above that average two bars in the past thealsagclose”. This
is expressed by the > and < signs and by the && symbol whichmesins AND.
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As an exercise, please relate each one of the variables tbitwhaans and turn
this statement by steps into an English language statenTdrat is, start with

variablel smaller than variable2 and variable3 greatan tlaiable 4 and start
replacing each variable by what it represents. This wilegrou a much clearer
idea of what is going on.

Ready with that ? Now that you have introduced the Buy claggéer do the
same for the Sell trigger, it should be inserted in the “Sidegin (Exit Sell)”
section. Write the sell trigger yourself and think about tireaning of the state-
ment you are writing (check the variable names !) , also rebeno replace
the SIGNAL_CLOSEBUY with SIGNAL_CLOSELL at the end of theasment
(also remember the semicolon at the end !).

Now it is time to test our expert advisor. Compile this vensfby pressing F5
on the metatrader editor), now it is ready to be backtestedng@atulations, you
have now introduced the first closing logic of the WatukushdyA ! Again, if
you want to be lazy and skip all the exercises and programamaigjust use the
experts included you should keep in mind that somebody wilbe lazy and will
go through everything and that person will have an edge aweiryforex trading.
You always have to do as much work as you can and learn as mycuasn if
you want to be a profitable trader.

12.4.6 Backtesting our new closing logic, time for our first ptimization !

If everything goes well our backtest result should show tlezage loss should be
lower than before and our percentage of profitable tradesldhmmt be affected
significantly. You can see the backtesting results for thgseet on the WA3_1.htm
file. As you can see, we have a significant improvement of adirig results
using this simple additional closing logic. The actual eetage of profitable
trades remains fairly constant while the average loss dseresignificantly. This
means we have effectively decreased the risk to rewardwatihout affecting the
number of winning trades. Awesome !

You might be thinking that everything has been explainedh wértain detail
about the closing logic except the arbitrary choice for a 2& dh the closing
logic. You are totally right, this decision was arbitrarydapased on my visual
inspection of about 30 different losing trades which shotied the 25 MA gave
the best results, larger moving averages lag too much sowed the SL before

96



12 THE WATUKUSHAY PROJECT - PROGRAMMING YOUR OWN
AUTOMATED TRADING SYSTEM !

triggering a close while shorter averages interact tomgtsowith the 15 MA and
do not give us accurate closing signals. But what about 2464 /e now need
to find out which is the appropriate moving average to use imctasing logic.
We know it must be around 25 so what we will do now is called atnupa-
tion. What this does is to make the metatrader strategyrtdsteeveral different
tests changing one or several variables in an effort to shewnbest trading re-
sults. Optimizations must be done for the 10 year period aislmakes them
computationally expensive so we will try to do as few optiatians as we can.

To start an optimization of this period we first need to makanitexternal
variable, so that the strategy tester has something to ehdngrder to do this,
you should change the 25 values on the internal variableitiefirfor a variable
name and then define a new variable on the initial part of tiperby using the
command “extern double variable_name”. Your internal alsles and external
variables should look something like the following imagespectively. | named
the new variable closing_MA_period.

dowble CloseBuyl 1 = iMA(NULL, O, 15, 0O, MODE SMA, PRICE CLOSE, Curren t o+ 1):

double CloseBuyl 2 = iMA(NULL, O, [closing MA period) 0, MODE_SMA, FRICE CLOSE, Curren T+ 1)
dowble CloseBuyl 3 = iMA(NULL, 0O, 15, 0, MODE SHE, PRICE CLOSE, Curren £+ 2):
dowsle CloseBuyl 4 = iMA(NULL, O, [Closing HA period,| O, MODE SMA, FRICE CLOSE, Curren T o+ 22

downle CloseSelll 1 = iKA(NULL, 0, 15, 0, MODE SMA, FRICE CLOSE, Current t o+ 1)
double CloseSelll 2 = iMA(NULL, EI, 0, MODE SMA, PRICE CLOSE, Curren t o+ 1)
downle CloseSelll 3 = iMA(NULL, 0, 15, 0, BODE SHE, FRICE CLOSE, Current t o+ 2):

double CloseSelll 4 = iMA(NULL, O, [closing HA period,] O, MODE SHA, PRICE CLOSE, Curren £+ 2]:

-----------------------------------------------------------------------

-----------------------------------------------------------------------

After doing this, you now need to recompile the expert (e@&dle tyou make a
change you need to !). Now you must check the optimizationdsothe strategy
tester settings and define which variable to optimize on theért properties”
dialog. We are going to make an optimization of this variadibrting from 20
to 30 doing a +1 step on the variable on each calculation. igans that the
strategy tester will run 10 different backtests from Jan 0Q@to Jan 01 2009.
Now that you have started this go and have some lunch, it niey dawhile !
It is now worth saying what strategy we will choose over oghas a result of
optimizations. In principle, we will always take the stiggewith the smallest
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maximum draw down as our strategy of choice as it is alwaysobjgctive to
have as little market exposure as possible.

After the optimization is ready (you can see the results mWB_OPT.htm
file) you will see that the best MA value for the closing paréenas actually
21. It is very worth noting that our initial strategy’s drawwin has been cut to
almost half and its profit has been increased by a significaauat. We have
managed to reduce our risk to reward ratio without reducingoverall number
of trades or the quality of our profitable trades. As of now; system fulfills
almost all characteristics of a long term profitable systath@ur last efforts have
effectively cut our profits short. The only problem now seeambe that we are
not letting our profits run. Are we at the profitability limif our system now ?
Can we increase it ? We will treat this problem on the follayvaubsection.

12.4.7 Letting our Profits Run

Having minimized the amount of draw down we expect from otatsegyy we will
now focus on the other side of the strategy and try to increasexpert advisor’'s
achieved profit levels. The first thing that came to my mind mvtienking about
letting profits run was quite simple, let us use a trailingpstod see how the EA
performs. | also disabled the TP so that we may see how anyastop performs
by itself. For the first test | used a value of 50% of the ATR foe TL and kept
the SL at the previous value of 50%. You can check the resuhistacktest by
accessing the file called WA3_2.htm.

The results of the trading system changed completely as gowsee on the
test. The possibility of catching large trend movement appand we see this by
a great increase of the largest profitable trade which is reweral times (5x) the
average loss. This increase in trade profitability is howg@aéd as an increase
in the number of unprofitable trades which increases the maxi draw down
considerably, from our previous results near 5.7% to a leear 7.5% and our
profit levels also fall by almost 30% as the new found profligbof some trades
does not cover up for the large increase in losing trades.of<yn see, when you
try to increase your profits you are always bound to increase lpses as well (as
we discussed in previous sections), that is of course, Iseckanger probability
trades are less frequent so you have to expose yourself ®loging trades. Also
notice how the average loss and the average profit trade ksiepilar tendency
as in the case of a fixed TP. You will notice that using a TL giyes an average
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profit close to that of a TP of the same value, although TL sgiias are generally
more robust, in the sense that they are more flexible agdastges in market
conditions.

It is however evident that the trailing stop variable (aslaslthe TP before)
are not at their optimum values, so our task will now be todrgee what the best
TL or TP value would be. For this we will run two separate tésss$, to see what
the effects of lowering the TL to 40 and increasing it to 6Q dreis will give us
an idea of what direction we should move or if the optimum Thlieady around
50. Increasing the TL will most likely increase the numbetasing trades but
it will also increase the average profit while reducing it ebbiave the opposite
effect. We need to run both tests to try to see if we are missigigificant profit
levels or if we are already near the right stop. Given the faat a fixed TP
cannot be discarded as the most profitable approach we wil rain the same
tests for a fixed TP of 40 and 60. The results can be checkeddegsiag the files
WA 3 TL1, WA _3 TL2, WA_3_TP1and WA_3_TP2.

By checking up the tests you can observe that our best rem@tsbtained
with the use of a fixed TP. It could be said that this stratedyeiser adjusted to
letting profits run up to a certain point and cutting losesrsbyg using an MA
close strategy that simply prevents us from reaching thalads a little bit more
than 15% of the time. You should notice how trying to decreéhs€el L generates
much higher draw down levels as the number of losing traddgm@ished but
this does not compensate for the lack of profits caused byeithection of the
average profitable trade (opposite to the case of the TP)e®bgou may wonder
if this strategy works better if we just let the smaller MA ssalo the trade closing
job all the time, without the use of a TP or TL. As an exercist, 19 and TL to
false and do a backtest. Analyze the results, open up thedsaahart and think
about why you see the results you observe. Going back to ted i@, now
that we know that the best results are between 40 and 50 wédshow do an
optimization run to determine what the best TP value actusall As in the case
of the moving average, we will run an optimization by a stepoé between 40
and 50 for the TP variable. This optimization is found in thA3VOPT.htm file.
It is easily observed that all TP values have similar profit$ draw downs with
most differences being caused by 2 or 3 trades. ChangingRtu# 30 for a lower
one which may risk the introduction of further errors in biaskting is therefore
not desirable, mainly because the gain in equity or draw dewegligible.
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In an important matter, never use a TP value of less than 35ihd>sp may
generate very profitable results but this is only becausamnate interpolation
errors become extremely relevant on the backtests. | redeaflOT use small
take profit or stoploss values, this will make your backtestiseless and therefore
all optimization done will be totally irrelevant.

Also note that using a fixed TP and a TL makes no sense as prdfibevi
limited by the smaller of the two. Itis also likely that usiadixed TP will not let
the large profitable trades the TL strategies need to maki&¢oggod results so
overall, it will always be worse to use both a TP and a TL rathan just one of
them. It seems that we were quiet lucky this time with theeayt optimization
as the initial variables seem to have been chosen very abodeeir optimums,
this has to do with my experience with automated trading bytchmoices can
also be explained logically. When you are trading an hoategy, trends rarely
move more than the daily ATR so trying to get profits highent6@% of the ATR
would mean small loses. Also, placing an SL of less than 50%e@fATR would
generate more losing trades, on the other side, a higher Sldvgenerate more
loses since (if you have been watching the trades of the esiskyou have done
1) since our profitable trades are not becoming losing trameseasing the SL
would be applying the wrong strategy. As an exercise, do taaktests for the
SL, one with a SL of 40 and another with an SL of 60. What charigééhat is
the cause of the decrease in profitability in each case ?

12.4.8 Additional Modifications

With the logic ready and many variables optimized to a certigree we must
now ask ourselves if we should add anything else to try togedbe number
of losing trades, decrease the number of overall trades, lebelieve that the
system would not benefit from any inclusion of additional neoium or volatility
indicator filters as | could not find a statistical favoratyifior any given situation.
From a sample of 50 trades | took from the most predominaa#iing period on
the backtests | could see that trades occur as frequentlglrds in low volatility
and momentum so there does not seem to be an evident filter wke add to
further enhance the EA. Of course, adding a filter would a¢stuce profits by
reducing the amount of overall trades and the current tradatof 50 a year is
perfect as it mimics the trading frequency of the god’s gifRpretty well. Keep
in mind that although strategies that trade less ARE morahiel and pay LESS
commission they must be traded with a higher risk per tradelieve significant
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results and they must also be traded for very extended edbtme. Since |

plan to discuss the Watukushay experts on my newslettersnakéd them prone
to a lot of analysis by you (my dear readers !) | will not intuoeé further filters
into this expert advisor (although this does NOT mean | ddiketvery long term

strategies, | do believe they ARE good and profitable).

12.4.9 Wrapping up, a test with normal risk and a walk forward

Now that we have all the necessary logic and parametersntibifirst Watukushay
EA it's now time to do a backtest of the EA with the normal eguize and risk
we would have used on a live account since Jan 01 2000 untd&009. This
will give us profit and draw down targets for the past 10 yeAfter this, the final
test of the EA will be a test from Jan 01 2009 to Sep 01 2009 thieeehe expert
would have actually performed for this last 9 months. Witis ih mind we will
see if yearly draw down and profit targets where hit and wesed if the EA be-
haved like it did from 2000. You can find the first test in the flAal_2000.htm
file. The second test is an exercise for you so that you canseé¢he EA would
have performed from January to September.

As you can see, we have developed a fairly decent likely lenm profitable
system for the GBP/USD. The system adjusts dynamicallygotarket by chang-
ing it's TP, SL and lot size according to the market volatikignaled by the 14
period daily ATR indicator. It is important to say that thia [EEAN be subject to
more optimization, testing, etc. Of course, you are extignvelcome to modify
and play with the Watukushay EA 1 and see if you can make itopertbetter
(without exploiting backtesting glitches). | will be tHed to hear your sugges-
tions ! (although | do expect you to have statistical infotimrato back it up, don't
suggest anything from the top of your head !)

12.5 The Watukushay Automated Trading System No.2 - Trad-
ing Based Solely on Price Action

After the development of the first Watukushay Project Expettisor | decided
that | wanted to develop an EA that would be different frontladl other experts |
have programmed and tested before. My challenge with thistreging system
would be to achieve profitable long term reliable resultagsi trading logic that
was based on sound trading principles which lacked any ifrput traditional
indicators to achieve its results. More precisely | wanteddde a system based
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on candlestick patterns that would also help fellow traderderstand how can-
dlestick patterns are mathematically and computatioradefyned and how their
detection is not trivial from a programming point of view.téf a lot of work and
careful collection of all my development efforts | am veryceggd to present you
with this section of this ebook which deals with all the pramming, analysis and
conclusions of this second chapter of my Watukushay Project

12.5.1 The Expert’s Logic. Which Candlestick Pattern ?

As | said on the introduction to this section, my idea was t&@tae Watukushay
No.2 automated trading system a system based on the exjoloitd candlestick
patterns. The first thing that came to my mind when | startdddk for reliable
candlestick patterns to use as trading signals is that tdenfjrof these patterns
and the reliable use of them in a mechanical trading systatiat all straightfor-
ward. Candlestick patterns depend to a great extent on titexdan which they
occur, more over, candlestick patterns do not tell you arssiibe exit targets or
mechanisms, a second aspect that made the development ndllasteck based
trading system harder. There is also the additional prol@&ainoosing between
reversal or continuation patterns to trade. Should we dhtemarket on a re-

tracement ? Should we enter the market on a confirmation eha ttontinuation
?

The first thing | thought of was to find a statistical source tmauld tell me the
success rate and the actual expectations | could have alfilenent candlestick
patterns that ocurred in markets in general. After seagchirtot | found out
that some of the patterns with the highest recorded suce#éssseemed to be
reversal patterns, more specifically patterns like a shgatiar, a morning star, a
hanging man or a hammer. This prompted me to program therfiding attempt
using a reverse logic, aiming at taking profits from a revernsawever | was
not very convinced as how | would be able to set my SL and TP aatwekit
mechanisms | should use to get out of trades early. A clodedbthe EUR/USD
charts also made me wonder how the “accuracy” of this tragatterns had been
measured by the studies | read. Obviously it became apptrahnmost of this
studies defined a pattern as “accurate” if there was any $oeversal when the
pattern showed on the charts, nonetheless, it is impodsilpieedict the extent of
this reversal with variations in the nature of the reversainf 10 to 50% of the
daily ATR. As you see on the following image, the reversals loa small or non
existent.
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It then became clear that when a reversal pattern with higbracy appears
there is almost certainly a reversal of some sort, howewemtture of such a
reversal is not easily defined and to profit mechanically fenmtries after these
reversal patterns happen would be non trivial. That is, kngwow to exit the
market would be terribly hard and no obvious adaptive teplmisuch as a per-
centage based ATR take profit or a signal candle length adjdd® seemed to be
up to the task. For this reason | decided that trading theszsal patterns would
not be the correct way to go and | decided not to proceed wehctding of a
trading system based on such trading patterns as entrnyjsigna
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It then became obvious that the only solution | had left wagrtiplementation
of continuation candlestick patterns to enter the marketmiall the continuation
candlestick patterns | researched | decided to code a sybmnused the three
white soldiers and three black crows patterns as entry lsighahose these pat-
terns because they are easy to code and have a good accudafjnas per the
previous paragraph. This means that the white soldiers kol lbrows patterns
most likely lead towards a trend continuation when they leapprhese candle-
stick patterns are formed by the appearance of three camgztang (white sol-
diers) or short (black crows) bars which have similar bodiesze and have short
or non existent shadows (the shadow being the distance beetthie ends of the
body and the high/low of the candle). A sample of the 3 whildises pattern is
shown below.

URUSD,HT 146448 148600 1.46446 1.38575

Athree white soldiers
candlestick pattern formed
this September on the
EUR/USD (2009)

Nl“ (!
Yl |TW'UO‘Y$UT

MstaTradier, © 2001-2005 MetaQuotes Software Corp. soss
11522009 1152p 1800 14 5ep 0300 14 5ep 1100 1 5ep 1800 15 5p 0300 15 5ep 1100 15 5ep 1800 16 5ep 0300 16 Sep 1100 16 5ep 1800 17 5ep 03100

Entering on the confirmation of a continuation pattern hasis¢ advantages.
First of all, we are in the direction of the trend, somethingal goes along with
the sound trading principle of always going in favor of thedémedium term
trend. Second, we do not need to know the extent of the moviesiece we
will go with the trend until we get a confirmation which tells that it is over
and third, we can use the above mentioned reversal pat@esttour trades in
a timely fashion since the reversal patterns will signalehd of the long/short
trending period. This is how | came up with the decision toagecontinuation
patterns as an entry criteria and reversal patterns as Holesing criteria. Now
the question is, can we reliably translate candlesticlepattecognition to a com-
puter program ? Can a computer distinguish patterns fromakse ? How is this
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done ? All these questions will be answered during the fallgvlew sections in
which the code structure will be discussed together withettedysis that lead to
the inclusion or deletion of the reversal patterns used dsasdehe adjustment
criteria used to define them.

12.5.2 Candlestick Pattern Definitions - How do we define thespatterns ?

The next important thing we need to do is to define the candkegatterns math-
ematically so that they can be incorporated into the codeuofiatomated trad-
ing systems. The main questions we need to ask ourselveslan twr define a
candlestick pattern in a mathematical way are the followongs : What is the
relationship between the different candlesticks compp#ie patterns and what
are the main characteristics of each one of the candlegtoksng the pattern. In
the case of the 3 white soldiers pattern we can make the folpabservations :

e Each one of the candles is bullish (the close is higher thaopen)
e The candles have a short shadow
The first argument is easily defined mathematically :

e The close of candle one is higher than the open of candle one
e The close of candle two is higher than the open of candle two
e The close of candle three is higher than the open of candde thr

The second argument is a little bit harder to define becaustowéknow exactly
what “short” is. What is the minimum length of the shadow wedh&o have in
order for the pattern to be valid ? In order to start my tesecided to require each
candle to have a ratio between its body (close-open) anderémgh-low) which
should be less than 3. This means that the body of the candiddshe able to
fit less than three times inside the range. This guarantegsothr pattern will
maintain a given ratio between its body and its range, ptevgibullish candles
which are of an odd shape to trigger trades. Finally it is alseful to consider
the size of the candles since you will not want to enter a tihtteere are three
consecutive bullish candles 10 pips long during the Asiasisa. For this reason
we must also make the body of each candle a certain “minimumilbyer of pips.
Since it makes no sense to define the number of pips in an abgakhion we
go to the ATR indicator and define the minimum size of each leaad a set
percentage of the daily 14-period average true range.
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Body

In order to include all this information in mql4 format we we® think in
terms of “if” statements as we did with the Watukushay No.1 BAsed on the
Watukushay No.1 code you can do some simple modificationsvilansert this
logic in place of the logic of the previous expert advisorstEof all, replace the
variable section with the variable section provided belthis will generate the
variables we will need for the future definition of this an¢hert candlestick pat-
terns. You will notice that the new variables are mainly thedies” of the candles
defined. We use the Mathabs function in order to get a positiveber regardless
of if the candles are bullish or bearish. The numbers betweerbrackets are

simply the number of bars in the past [0] is the present bais[the bar before,
etc.
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expert start function

int start() {
int Order = SIGNAL NONE:
int Total, Ticksc:
double StoplossLevel, TakeProfitlevelr

if (EachTickMode && Bars != BarCount) TickCheck = False:
Total = OrdersTotall():
Order = SIGNAL NONE;

double Selll 1 = Matnibs( 1-Low[2])

double Selll 2 = Mathlbs( 1-Close(2])
double Sell2_1 = MathAbs (Hig
double Sell2 2 = Mathibs (Ope

if (Buy2_2==0) Buy2_2=0.0001 ; /

After we do this we will replace the entry logic of the EA by migiour candle-
stick definition (you also need to add a line with “extern deumultatr=0.15 ;”
at the beginning of the EA (where all the external variablesdefined) in order
to define the multatr variable) :

continue;

if (Close[3] > Open[3] & Closel2] > Openl2] && Close[1] > Open[i]
€& Buyl_2 > ATR*multatr && Buy2_2 > ATR*multatr && Buy2_1/Buy2_2 < 3) Order = SIGNAL BUY ;

if (Clo=e[3] < Open(3] && Close[2] < Open[2] && Close[l] < Open[l]
&€& 5elll_2 > ATR*multatr && Sell2 2 > ATR*multatr && Buy2_1/Buy2_2 < 3) Order = SIGNAL_SELL :

if (Order == SIGNAL BUY && ((EachTickMode && !TickCheck) || (!EachTickMode && (Ears != BarCount)))) {

i£(1IsT

fargin() < (1000 * Lots)) {

ve no money. Free Margin = ", AccountFresMargin()):

There are several things you may notice about the “if” statetrabove which
may not coincide with the definition we gave about the candlfsw paragraphs
above. The first obvious mismatch is the fact that we onlyiredaars 1 and 2 in
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the past to have a certain length, bar 3 is never requiredu® &aertain length,
something which means that the third bar may be any type tisbuandle. The
second one is that the ratio restriction mentioned abovelisapplied to bar 1 in
the past and not to bars 2 and 3, something which must havedwogenin order
to match the 3 white soldiers pattern exactly. The main nreagoy these changes
were made by me is pretty simple, the actual exact reprasamtaf the 3 white
soldier pattern is very unprofitable on the EUR/USD (as welba other pairs
such as the GBP/USD and the USD/JPY). As a matter of fact, tbsepce of
a strict 3 white soldiers pattern is pretty rare and seldoours; when it does,
most of the time the movement is pretty much finished and we h@aards a
significant retracement. However | found out that many tieggeriods started
with the formation of a “modified” 3 white soldier pattern ifigh the first bar had
very variable shapes, but the second and third bar always Baghificant length
(which I calculated to be around 10-15% of the ATR in most sas&s shown on
the following picture, the candlestick patterns found fledtto significant trends
are shown against the ideal pattern :

I

Ideal Pattern

realistic patterns found

This shows us a very important lesson about the design ofreattal trading
systems. What is written in the books about the use of catichkssand indi-
cators rarely works in a mechanical fashion, it requirestiviy and a lot of
observation to truly find the inefficiencies within the FXdnag market or any
market for that matter. | would like you to run backtests naing your newly
developed expert advisor. Before you do so please rememlaeltta // in front
of the “if” statements which include the Order=SIGNAL_CLBEBUY and Or-
der=SIGNAL_CLOSESELL statements. This will ensure that¢losing logic of
the Watukushay No.1 expert advisor is not used in the proédésw you should
be able to compile the expert without errors and run a backfeke EA. In order
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to first test the logic, | used a 100% ATR adjusted TP and SL.BHAgou should
have until now is found on the Watukushay Project folder urk#s2. The EA is
called WA2_1.

Now that you have run the backtests from Jan 01 2000 to Jan @4 [@@ase
answer the following questions. Was the EA profitable ? Wihiaeee any partic-
ular periods of time in which the EA failed dramatically ? @pg the chart with
the trades and analyze the entries. How do you think this EBAbeamproved ?

12.5.3 Introducing Additional Candlestick Patterns - A Closing Criteria

You may have found through your observations of the backtbstt the EA fails
to grab profits when the market moves in its favor. Furtheenorany times the
EA holds onto trades for very long periods of time even afterdystem had gone
through some periods of time in which there were some obwviewsrsals which
pointed out to an end of the medium term trend. How do we fuitherove this
EA ? The answer is fairly simple. We need to limit our loses Btdur profits
run, another very sound application of traditional tradingwledge. How do we
limit our loses ? The easiest answer would be to add a closgghamism to the
automated trading system. As | said in section 9.5.1, catidlereversal patterns
with high accuracy will be a very good choice to limit our lesgnce they will
almost without failure get us out of a trade when a reversanyf magnitude is
imminent.

Which candlestick pattern do we add then ? My first choice wharamer
pattern (and its bullish reversal equivalent) since myasdepointed this out to
be the most accurate pattern. Meaning that this is the pafezr which most of
the time a reversal followed. How do we program a hammer inéoslystem ?
Ask yourself the same questions we asked at the beginningetiba 9.5.2. Can
you describe which things are characteristic of a hammeepa® What is the
relationship between the body and the range ? what otheacteaistic can you
think of ?

As you may be thinking by now, there are several ways of dejiaihammer
pattern. The most relevant information that | could thinkaafs the hammer’s
body to range ratio and its shadow length. Opposite to thddesand 3 crow
pattern, the hammer and hanging man patterns have very haupws with short
bodies. This means that we should make the shadow a minimwergage of
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the ATR and the body to range ratio larger than 3. This meaatscibntrary to
the pattern we studied before, the body of the hammer andi@ntan will have
to fit at least three times within its range. The shadow lemgtist be defined in
the right fashion in order to avoid odd candlesticks. Forltammer this means
defining the distance from close to low as a minimum ATR petiags (opposite
for the hanging man).

The hanging man's body
should fit at least 3 times
within its range.

With this criteria in mind we should now replace the closiogit of the EA
with the given logic that defines this trading pattern. Réa@place the given “if”
statements you commented before with the bits of code showimei following
image. You should also introduce the multatrhammer vagiahihin the external
variable section at the beginning of the ea by introducirglitie “extern double
multatrhammer=0.4 ;" (don’t forget the semicolon!).

if (OrderType() == OF_BUY) {
//Close
Signal Begin(Exit Bu
if{( Buy2_1/3uy2_2 > 3 && High[l]-Close[l] > ATR*multatrhammer) Order = SIGNHAL_CLOSEEUY ;

SCROLL DOWN THE CODE A LITTLE BIT

S5ignal Begin(Exit S5ell}

if( Euyzilfauyziz > 3 && Close[1]-Low[l] > ATR*multatrhammer) Order = SIGNAL CLOSESELL ;

Signal End(Exit S5ell}

if (Ordexr == SIGNAL CLOSESELL && ((EachTickMode && !TickCheck) || (!EachTicklMode &&
i

P s e Pmma (ArdawsTs mlrat (4 AedesT aes @ T T
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After this has been done you should be able to compile the EAowt prob-
lems. If you want to see if you did anything wrong please réfethe WA2_2
expert advisor file which is the exact result you should hateug until now. Af-
ter having coded our first exit logic we now need to run some baektests on
the EA to see if there is any improvement on the profitabilignt Jan 01 2000 to
Jan 01 2009. Is there any improvement ? Why do you think | éekctd set the
multatrhammer variable to 0.4 (40% of the ATR) ? Open up tretdind look at
the trades. You will now see that the EA is getting out of teahea much better
fashion than before, however you will also notice that thentmeer and hanging
man exit patterns are not enough to keep us away from mosgldsides which
cost the EA a significant amount of profit (specially from 2Z9). How do we
further limit our loses then ? Can you think of other revepsterns that should
be useful ? Analyze the backtest and think about the “bestpeints, what other
candlestick pattern could contribute to better profit&oh

The next candlestick pattern which crossed my mind aftelyaimgy the re-
sults obtained from the hammer/hanging man closing systera the bullish and
bearish engulfing patterns. These are both high accuraeysa\patterns which
are quiet common in the EUR/USD and often signal trend ersdbejore they
are signaled by hammer/hanging man patterns. The actuatpaas they ideally
look in the forex market are shown below.

bearish bullish
engulfing engulfing
pattern pattern

As you can see, in an engulfing pattern the second candleltsv&lthe first
one. The bigger the second candle is over the first one, thegsr the engulfing
pattern signal is. This pattern is most likely the hardesdldtine up until now
since it requires a very cautious positioning of the open@oske values of each
bar as the relative positions are vital to the adequate ifiomog of the candlestick
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pattern. For example, for the bearish engulfing pattern youldvhave to fulfill
the following criteria (bars are numbered from left to right

e Open of bar 2 should be lower than the open of bar 1
e Close of bar 2 should be higher than the close of bar 1
e Close of bar 1 should be lower than open of bar 2

e Close of bar 2 should be lower than open of bar 1

e The difference between both candle’s bodies should be aicgrércentage
of the ATR (since the higher the difference the stronger theas we may
want to only take into account signals that have a certamerigth” which
is represented as a % based ATR difference between bothesandl

e The difference between both candle’s ranges should alsoriieotied to be
a certain percentage of the ATR

e The difference between candle number one’s range and badydsalso be
controlled to be a certain percentage of the ATR

As you see, the first four conditions arise as necessary gaeasto arrive at a
pattern with the desired “positioning” while the last 3 caimhs are used as a way
to control the “shape” of the candlestick pattern so that vag only obtain candle
formations that resemble what we want as a valid filter. Thk &hd sixth con-
ditions control the relationship between both candlesevtiie eight controls the
relationship between range and body of the last candle. i$himsorder to elim-
inate the possibility of the last candle being a hammer/mnman type candle
with a large body, something which does not account for a\exligulfing pattern.

By transcribing the statements given before into code wetgetif” state-
ment shown below. You should add the following sections afecabove the
sections you added for the hammer and hanging man patteynstrBducing the
additional if statements we are adding a second criterialéming which will be
triggered if the conditions for the defined candlestick grattare met.
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1 Bemin (Fad= B

Signal Begin(Exit Buy}

if (Open[l] » Close[2] && Close[l] < Open[2] && Open(2] < Open[l] && Close[l] < Close[2] &&
S5elll 1 - S5elll 2 < ATR*multatrengulfing && S5ell2 1 - S5ell2 2 < ATR*multatrengulfing
&& 5ell2 2-5elll 2 > ATR*multatrengulfing) Order = S5IGNAL CLOSEBUY;

if( 3uy271f3uy272 > 3 && High[l]-Close[l] > ATR*multatrhammer) Order = SIGNAL CLOSEBUY ;

SCROLL DOWN THE CODE

if (Open[l] < Close[2] && Close[1] > Open[2] && Open[2] > Open[l] && Close[l] > Close[2] &&
Buyl 1 - Buyl 2 < ATR*mmltatrengulfing && Buy2? 1 - Buy2 2 < ATR*multatrengulfing
£& Buy? 2-Buyl 2 > ATR*mmltatrengulfing) Order = SIGNAL CLOSESELL:

if| BuyZ_J/BuyZ_Z > 3 && Close[1]-Low[l] > ATR*multatrhammer) Order = S5IGNAL CLOSESELL ;

if (Order == SIGNAL CLOSESELL && ((EachTickMode && !TickCheck) || (!EachTickMode && (Bars != Ba:
OrderClose (OrderTicket (V. OrderLots (). Ask. Slivvage. DarkOrange):

Also remember to add the multatrengulfing variable at tharnmégg of the
expert on the external variable section by adding the lingef® double multa-
trengulfing=0.20". When you repeat the backtest from 200QG09 you will
notice that there is a big increase in the profitability of éxpert thanks to the
“cutting of loses” generated by the engulfing pattern clgsirechanism. Without
a doubt the expert is now profitable from 2000 to 2009. Howéwere are still a
few things we need to ask ourselves. Look at the trading gexi®006 to 2009
on your backtest’s chart. What do the trades have in commorhy Wére they
losing trades ? Did they fail to exit early enough ? Could thaye been filtered
? does decreasing the TP to 50% of the ATR help during thesedseof time ?
Stop for a while and think why these trades were unprofitatdevghat you would
do to try to improve them, what is the underlying reason feirthinprofitability ?

12.5.4 Further Improving Profitability - A pair specific closing criteria

It became clear to me after several continuous days of asdhet the main cause
of loses from the period of 2006 to 2009 was that the systemfa@sg some
very sharp reversals after it went into some profitabilityinig periods of high
volatility. This means that the system got into trades, thene was a lot of profit
on a single bar followed by a sharp reversal which in manysasached the SL
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and caused most of the big loses that hindered profitabilitynd the last few
years of simulation. This of course could be eliminated bydong the TP to a
level near 40-50% but this of course hindered most profitataties and made the
EA become almost globally losing with its equity curve rudrisom 2000 to 2004.
The solution | came up with was pretty simple and eliminakedgdroblem almost
entirely . It became clear that we could simply exit tradekiifing a single bar the
trade moved in our favor by a certain percentage of the ATRerAfnalyzing most
of these movements | realized that this percentage was sbhenewear 40%. The
final logic | came up with to exit trades early is as followsr (@xample for exiting
a short trade, opposite for a long trade):

e Close of bar 1 minus the Open of bar 1 is smaller than 0. Thisdaat
the candle is bearish

e Close of bar 2 minus the Open of bar 2 is larger than 0. This sgwat the
candle before is bullish. | found out this was the case fortrabhese bars.

e Body of bar 1 is greater than a certain ATR percentage (40%thesp-
proximate ideal | calculated from the evaluation of diffgré&rades on the
backtests of the expert prior to the inclusion of this ci#erl evaluated
about 70 trades between 2007 and 2009 to come out with thidusian)

When we translate this to code we get the “if” statement showrihe below

image. Please add the statements within the green rectabglew the previ-

ously added logic for the other two candlestick patternsoAddd the multatrtake
variable with a value of 0.40 as you have done for the preWoerplained code

additions. Below only the code for exiting selling tradesl®wn. What would

be the code for exiting long trades ? As an exercise write tke gourself (based
on the given code below and the other examples given before)
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Signal Begin(Exit Sell)}

if (Cpen[l] < Close[2] && Close[l] > Cpen[2] && Cpen[2] > Open[l] && Close[l] > Clo=e[2] &&
Buyl 1 - Buyl 2 < ATE*multatrengulfing && Buy2_ 1 - Buy2 2 < ATE*multatrengulfing
&& Buy2 2-Buyl 2 > ATR*multatrengulfing) Order = SIGHAL_CLOSESELL;

if( Euy2_1f3uy2_2 > 3 && Close[l]-Low[l] > ATR*multatrhammer) Order = SIGHAL CLOSESELL ;
if( Buy2 2 > ATR*multatrtake && Close[1]-Open[l] < 0 && Close[2]-0Open([2] > 0) Order = SIGHAL CLOSESELL ;
Signal End(Exit Sell
if (Order == SIGHAL CLOSESELL && ((EachTickMode && !TickCheck) || (!EachTickMode && (Ezars != BarCount)))) {
OrderClose (OrdexrTicket (), OrderLots(), &sk, S5lippage, DarkOrange):
if (SignalMail) SendMail ("[5i 1 Elert]™, "[" + Svmbol{) + "] " + DoubleToStr (B&sk, Digits) + " Close Sell’

if (!EachTickMode) BarCount
IsTrade = False;

What happens now ? If you run the backtests from 2000 to 2009wyt
notice that the automated trading system shows a smootlenghitig equity curve
that is even smoother than the one obtained from backte#ite @od’s gift ATR
(The EA you should have coded up until now is called WA2_4). yAs see,
the EA has been developed based exclusively on previousldsescand price
action and with a 100% ATR TP and SL it holds absolutely no jhigy of
giving erroneous backtests because of one minute intérpolarrors. Now the
guestions remains, is there any further room to improve th& B/hat would you
do to finish the development of this automated trading sys&tevihat would be
your final steps to the optimization of the variables of thégling system ?

12.5.5 Optimizing Our Trading System, Increasing Profitablity

After having an overall profitable equity curve from 2000 @2 we should con-
sider that our system is not at its optimum performance. uldide extremely
lucky to develop a system and have the initial values be tlaetesptimums for
trading. In the case of our price based system it is spedialgythat all the ATR
adjustable parameters may have better values than thesvalueently assigned
to them.

In order to further improve the system’s profitability we kdw run systematic
optimizations that improve our performance. The first thirdways like to run
is an optimization of the TP and SL values. Since | had alreadya backtest
with a TP and SL of 50 which was unprofitable (as | said on thedastion) |
ran an optimization that scanned all SL and TP possibilftie® 70 to 120% of
the ATR in steps of 10%. This optimization led to the optinti@a grid shown
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below (darker results have a larger profit factor). As yousea the EA performs
profitably on almost all settings but the optimum level fog 8L and the TP are
around 80 for the TP and 100 for the SL, meaning that we werealygtot very
far from the optimum values.

Obviously it is possible to run similar optimizations fof thle ATR adjustable
parameters of the EA. As an exercise, run separate optizafior each one of
the parameters varying 0.1 points in 0.01 increments froerd#fault value -0.1
to the default value +0.1. As a result you will obtain a lispa#ing all the results
with each test’s draw down and profits. What parameter will yse to choose
the parameters you need to trade ? Is it better to optimizgparameter and then
optimize the other on the first optimum or optimize the secuameter also on
the default settings ? What are the most profitable settingggund ? Take those
settings and run 9 separate backtests, one for each yeaoamghre each years
profit and draw down, what would you expect for each year ? ccgal handle
the year with the worst profit/ maximum draw down ?

After doing all the above exercises | found out the most pabfé settings
for the Watukushay No.2 expert advisors. These settinge hatounded me
with the most profitable results | have ever seen for a longp terofitable ex-
pert advisor (expecting a 40% draw down for a 100% averageyypiofit (non-
compounded)). The results are better than the god’s gift &\bRcktesting results
and they have shown to be consistent in live trading (pleagethe back/live
testing consistency video for Watukushay No.2 and FE). Buokiesting curve is
given below (statement is also available on the expertieigl

Balance f Equity [ Every tick ithe most precise methed based on all available least timeframes to generate each tick) § 90.00% 203776
176283
148741
121224

43707

Size

0 23 44 85 86 107 128 143 170 191 211 232 253 274 295 316 337 358 378 399 420 441 462 483 S04
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12.5.6 Would you like a Challenge ?

As you can see, the Watukushay No.2 is a price action basedated trading
system that has achieved very profitable trading on sinmain the EUR/USD
without any exploitation of backtesting faults or hindgighhe EA was carefully
designed using sound trading principles and very carefdiitboughtful analysis
of the EUR/USD trading pair. Does the EA work on other curyepairs ? Sadly
the nature of the modified trading patterns and the way they ak coded ex-
clusively based on the EUR/USD charts makes the EA perforanlpon other
currency pairs that have some other characteristic trapi@igerns and reversal
signals. Could you do the same analysis and modify Watukubslwe2 to work
profitably under other currency pairs ?

| am currently working on the analysis of additional curngpairs to achieve
similar results than the ones obtained for the EUR/USD. li yuld like to
face this challenge you can repeat the whole process odttiaee for the analy-
sis, programming and evaluation of the Watukushay No.2 rexgukvisor for any
additional currency pairs. Up until now | consider the US®YJarticularly chal-
lenging since its trading patterns are very different threosé of the EUR/USD. |
look forward to hearing about your particular results !
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12.6 Watukushay FE - Making a trading system For Everyone
12.6.1 The Objective of Watukushay FE

This expert advisor, called Watukushay For Everyone, wasdartg system | de-
cided to develop in order to give it away for free so that peopbuld have a freely
available, long term profitable alternative against conumaétrading systems. |
did this because | realized that there were no freely deeel@gxpert advisors
which could achieve long term profitability. It became clézat people did not
have access to a long term profitable alternative they casidand use in a re-
liable trusting fashion. For this reason | wanted to crealeng term profitable
system for them. | decided to make this system based on altatscsince non
of the two already developed Watukushay experts used thisegt and using it
on WA FE would provide additional insight about the desigrarfy term prof-
itable systems. The creation of this system was also veeyasting in the sense
that it unveiled several pitfalls of traditional EA desigmdepaved the way for me
towards a deeper understanding of oscillators such as theTR®ugh the fol-
lowing sections | will tell you how | designed and programnikd Watukushay
FE expert advisor doing a special emphasis on the way in widelveloped the
trading logic of this automated trading system.

12.6.2 Understanding the RSI - The Trading Logic

One of the first challenges in the development of the Watuky$te expert ad-
visor was to find a useful market inefficiency related to tlaliing of the RSI
indicator. The RSI, or Relative Strength Index indicatoswaveloped by Welles
Wilder in the 70s, it's currently one of the most popularlgdsndicators on trad-
ing software. To know how to use the RSI indicator profitalblyggcomes totally
essential to understand the mathematical nature of then@l,is the RSl telling
us ? how can we come up with an exploitable inefficiency frommitiformation ?

The RSI indicator simply compares an instrument’s gaingasgj#s loses for
a given number of periods and then normalizes this numbeiv® s a value
between 0 and 100. The indicators is calculated in the faigway (example
given for the 14 period RSI) :

100
RS =100— ——
S 00 1+RS
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where

_ AverageGain
~ Averageloss
and

AverageGain = EMA[14] of U pPeriods

AveragelLoss= EMA[14] of DownPeriods

if the previous close is above the last close then :

U pPeriod = |Current Close — PreviousCl ose|

DownPeriod =0

if the previous close is below the last close then :

DownPeriod = |Current Close — PreviousCl ose|

UpPeriod =0

If you look at the mathematical formula above, it becomeardiat what the
RSI displays can be interpreted as the percentage of theetnatich is being
taken by gains or loses. For example, an RSI of 50 means thavérage gain
and loss have been exactly the same while RSI values abowelis@ie that gains
are becoming more predominant in the market (constitutihgyber percentage
of the change for the last X periods) while values below 50 & opposite
(that loses are becoming predominant).

If you would want to use the RSl indicator to get into a trenentlyou would
need to get into the market when certain movement was predorm{which is
what a trend is all about). However you would also want to gtt the trend on
a retracement from the main trend which means that you woesd the market
to be at a certain extreme RSI value and then return to a modeam®&SI value
to give you a better place of entry to enter a trend. There dvaldo be several
ways to exit the market, the first one that ocurred to me woelddexit the
market upon a reentry of extreme RSI values since being heygests that the
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loses/gains have already happened and that a retracentrd t8 happen soon.
The following image shows you an example of my idea with theuklashay FE
RSI strategy.

[SDHI L1901 141448 1.4125 141372

i,
w‘*muiu“”'*?‘ﬂ?”’“* ‘ o

RSl has increased | We are on a
Retracement. Enter in favor of the
trend !

85% of total price
change during the past RSl returns to lower values,
iods is loses have happened, we should

exit the trade !
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Our previous analysis also points out the reason why the RSinstrategy
of buying on values below 30 and selling on values above 7®idang term
profitable. The problem with this strategy is that most of tinge you will be
trading against the trend and possibly the retracementdaka place won'’t be
strong enough to generate you substantial profits. Theegiratbove points to a
straightforward way in which the RSI can be used to actuallip the trend and
get into trades at a very favorable position. However margstjans still remain.
What RSI period do we use ? What values do we use for the exiaing criteria
? These are all matters which | resolved through analysieetharts and later
fine-tuned through the use of system optimization. | alsa SR adjusted SL,
TP and lot size values in order to further increase the atdpyaof the EA and
increase its profitability. The best values of these pararsewere also solved
through optimization as you will see within the followinglmections. In the
following section we will discuss the mathematical defontiof the RSI logic
used in Watukushay FE. How do you think this logic is definedhm@aatically ?
How would you define the logic ? As an exercise, write the nratiteal entry
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and exit conditions you would use to code the above explasygetem. You can
try first by writing sentences that say what you want to do.eicmple “enter a
trade if the RSI value for bar 2 in the past is below X and thé bas’s RSI is
above X" then write a mathematical expression for this sesge

12.6.3 Coding Watukushay FE

You can code Watukushay FE in several ways. | will show you tlesvmodifi-
cations you should do over Watukushay No.1 in order to ch@sdegic for the
logic of Watukushay FE. You can also use the expert advisidotidnand then add
the ATR adjusted modifications as we did in the case of Watukydlo.1. There
are just a few changes that need to be made in order to cod&gaiay FE from
Watukushay No.1. The first thing we need to do is to add theeatgariables we
will be using later to define the RSI indicator values as welbar entry and exit
parameters. You may remove the variables inherent to WahayuNo.1, such as
the closing MA period we added then.

#propertvy copyright "Prograxmed by Daniel Fernandez”
#property link "http:fxcevieve.hlogepot.com”

Introduce these lines of code.
They define the variables we will be using.

The next step in programming Watukushay FE involves the gingnof the
defined indicator values under the variables section. We meed to define an
RSI period indicator. We need to define two RSI indicator gajwone for the RSI
on the previous bar and one for the RSI two bars in the past siemeed to have
our entries confirmed to avoid multiple entries on opened,liberefore we need
only to use information of bars closed in the past (reason tlvbynformation of
the current bar is not used). Note that the rsi_period eatesriable defined on
the previous step is used on the indicator definition to defia@umber of periods
used for the calculation of the RSI indicator.
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if (EachTickMode ¢ Bars != BarCount] TickCheck = False:
Total = OrdersTotall):
Order = SIGHAL_MONE;

i
/71 varisble Begin
s

double reinow = iRSI(NULL,O,rsi_period, PRICE_CLOSE, Currenc+ 1)
dowble reiprev = iRSI(MULL,O,rsi_period, PRICE_CLOSE, Current+: z) :

s
reen hox. This is the
ition of the RSl indicator

i
/1 varisble End
s

The next step will be to define the entry and exit logic of the R§ic which
is defined in place of the logic used on Watukushay No.1. The tbring that
needs to be done is the replacement of the code within thestétements which
define the entry and exit logic of the expert advisor. We wtfide the logic for
the entry by entering a position when coming back from exe &8I values. We
will enter a short when the RSI is below X value and then movewa X and
we will enter a long trade when the RSI is above Y and then mbeé&sv Y. The
exit criteria will be upon a reentry of an extreme zone, bseaas | explained on
the last section, a reentry of an extreme zone means thateheé has already
resumed (since the RSI looks at the past) and it is time totlegitrade. So we
will use mainly the same entry logic but reversed for exitshé RSI is above A
and then moves below A then close a short trade and if the R&Haswv B and
then moves above B then close a long trade. The values of X anill ¥epend
on our observation and optimization but since X,A,Y and B extteme values
our beginning parameters should definitely be above 70 fond Brand below
30 for X and A. The following image shows the code changesssay for the
implementation.

3

i
//| Signal Begin(Entry)
i

This code signals the entry

if (rsiprev < sell entry &£ rsinow > sell entry ) Order = STGNAL SELL ; conditions for the EA

if (rsiprev > buy_entry £ rsinow < buy_entry ) Order = SIGNAL_BUT ;

i
//1 Signal End
i

//Buy
if (Order == SIGNAL_BUY £& ((EachTickMode &5 !TickCheck) || ('EachTickNMode s& (Bars !'= BarCount]))] {
if(!TsTrade) {
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I
I

This code signals when to close long

if( rsiprev < buy_exit && rsinow > buy_exit | oOrder = SIGNAL_CLOSEBUY: e
- —~ positions

I
//| Bignal End(Exit Buy) |
I

if [Order == SIGNAL CLOSEBUY && ((FachTickMode &g !'TickCheck) || ('EachTickMode &&
Orderclose (OrderTicket (], Orderlots(), Bid, Slippage, HediwwSeaGreen):
if (Signallfail) Sendliail ("[Signal Alert]™, "[" + Sybol() + "] " + DouwnleToStr(B:
if [!EachTickMode) BarCount = Bars;
IsTrade = False;
continue;
)
//Trailing stop
1f (UseTrailingStop &6 TrailingStop > D) {
1f(Bid - OrderOpenPrice() > Point * TrailingStop) {
1f (OrderStoploss() < Bid - Point * TrailingStop) {
OrderModify (OrderTicket (), OrderOpenPrice(), Bid - Point * TrailingStop, Ot
if [!EachTickMode) BarCount = Bars;
sontinue;

)
)
)
)} oelse ¢
7/ Close

i
//1 Signal Begin(Exit Sell]
i

This code signals when to close
I short positions

if( raiprev » sell exit && rsinow < sell_exit ) Order = SIGNAL_CLOSESELL :

i
//| Signal End(Exit Sell)
i

Now that we have the logic of the EA coded and ready to be téfsitetime to
ask ourselves what values we should start with on the testse 8/e are looking
to catch trend movements that happen on the one hour bardeteacements it
would be wise to start with SL and TP values below 100% of th& A& we could
start with a test of the SL and TP at 50% then do optimizatiofistl better values
for this parameters. We could also start testing with a 1ébddRSI and then test
higher and lower periods. What values of the entry and exérmpaters would you
choose ? These values are the values of X,A,B and Y we distessker, what
parameters would you start with ? As an exercise, backtestkivyshay FE on
the settings you propose. What are the results ? how wouldngprove the EA
? why does the EA fail on unfavorable markets ? The key to atafttrading is
many times found in limiting the system’s loses. How could jimit the loses of
Watukushay FE ?

12.6.4 Testing Watukushay FE. First Observations.

You can see the first backtest | did for Watukushay FE by acugdse WAFE_1

backtest on the FE folder under the Watukushay Project no&der. What conclu-
sions can we draw from the performance of the trading systénd # do what it

promised ? does it have a positive mathematical expectal¢ge? are favorable
and unfavorable market conditions ? All of these are questizhich you have to
ask yourself when developing long term profitable systenme dquity curve for
the backtest is shown below.The system managed to achiexsteve mathemat-
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ical expectancy for the past 10 years, something which spealy good about
the trading logic used. However, the fact that the averagelyerofit is only
around 2% for each 11% draw down points out that there issshdt of room for
improvement. How can we improve the strategy ?

Balance [ Equily [ Every tick (he most precise method based on all avaiable least timeframes to generate each k) /80003 Ty

111111

111111

First of all, before starting to do any optimization, we shibfirst see the
trades taken and analyze different market conditions. [Rostime backtest on
your computer. Analyze the trades on the 2004-2005 peribg,did the system
have so many loses there ? What is the systems market expgbsWhat are
the system’s weaknesses ? By analyzing the backtestingsirage can answer
these and more questions pertaining to the Watukushay FBErandther trading
system. To start this analysis, let us look at the winningesaof the EA, did
the EA manage to do what it was supposed to under favorableetesnditions
(trending markets with mild retracements) ? The followihgut shows the typical
profitable setup achieved by the EA during profitable marketdions.

L1
PRt d Lo 25y collexe 51 by i35 by =753 Frcantage /TR TP=Si Parcenage_ATR_TL=30; Parcartage,_ATR_SLAS0) Rilie1;

w**?“ *
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As you can see, the EA does exactly what it is supposed to wiee is a
clearly defined down trend on the EUR/USD. The EA enters grameretrace-
ments of the trends at very favorable positions and exiteesaccurately in pro-
portion to market volatility as determined by the ATR. Whet the losing con-
ditions for the EA ? Tight market ranges, when the RSI becotoesracted and
signals overbought or oversold conditions on markets whamot have signifi-
cant volatility we get many whipsaw signals because the ataslust “bouncing”
off overbought and oversold zones. An example of such losadgs is given on
the chart below.

nnnnnnn

The fact that this “fake trends” were the leading cause ofaiitability on un-
favorable periods prompted me to first optimize the EA towantther RSI periods
to see if these unfavorable periods were less frequent og timoited on different
values of the RSI. In order to measure this effect | ran amapétion of the RSI
period variable from 5 to 30 in a 5 step in order to see the effiemcreasing or
decreasing the value of the RSI. You can see the results ©bfitimization as
OPTRSI on the Watukushay FE folder.

As you can see by the tests, low RSI values give us unprofitabléts, mainly

125



12 THE WATUKUSHAY PROJECT - PROGRAMMING YOUR OWN
AUTOMATED TRADING SYSTEM !

because the market becomes much more “blurry” with the udevedr periods
increasing the problem we had with the 14-period RSI. Hidgj®r periods values
have an obvious positive effect, especially regarding tlagvdlown. As you see,
the maximum draw down is reduced from 23% to less than 10% treimg a 10

to a 15 period RSI, this effect continues arriving to valugdoav as 3% for the
30 period RSI. However this carries with it the diminishmefprofitability since

many trades that would have been taken on a lower period RS@ually not

taken due to the fact that the signals are “smoothed” ovengdoperiod. This
is why we see a global diminishment in the number of trades fatmost 2000
on the 10 period RSI to 60 on the 30 period RSI. The optimume/&duthe RSI

seems to be compromise of both worlds which seem to be fouacbahd a 20
period RSI which has a 5.03% draw down maintaining about 8@ets which
would give as about one trade every two weeks for a 10 yeaogeri testing.

Effectively increasing the RSI diminishes the number ofawnfable trades.

12.6.5 Doing Optimizations of the Entry and Exit Criteria

The next obvious step to take in order to limit loses andrgtprofits run is the
optimization of the closing and opening parameters of the\B#duld trades bene-
fit from being closed at a higher or lower RSI cross ? In otherdspwould trades
benefit from having more room or less room as retracementsemap should
trades tolerate smaller or larger moves against them ? inoged the closing
criteria of long and short trades in order to find an answehi®duestion. How-
ever it is very important to consider the symmetry on thisteragince one could
introduce hindsight by simply making one value asymmetiit the other. For
example, an exit level of 80 for longs and 40 for shorts woakbf shorts since
they are unsymmetrical regarding the 0 line. For this redsoade some coding
changes to allow a single variable to change both varialylesreetrically. The

coding changes are highlighted on the below image.
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The next step was to optimize the newly created entry _synegmdsym vari-
ables in order to find the optimum parameters for entry andfexthe RSI logic
used on the Watukushay FE expert advisor. | ran these ogtiiois between 20
and 40 for both variables using a 4 step. This allows the emesof a very wide
area on the RSI and brought invaluable information abouttiaacteristics of
the trading strategy. The result of the optimization is shd&low. You can also
access the optimization file - OPTENTRYEXIT - inside the expdolder.

As you can see, there seems to be a limit of 28 to the entry_symable,
level above which there are almost no profitable results.€eKitecriteria however
seems to be quiet flexible with profitable results for all testéd values when
compared against the 28 setting from the entry_sym varidihlese result points
out that the EA loses its positive mathematical expectarftgnausing entry _sym
values of either 23 or 32, a fact that tells us that it is im@ottfor the system
to enter trades in a retracement on the RSI towards 72 on ardadg and of 28
on a short trade. It is very important now to evaluate the tgquurves of the 5
most profitable RSI settings as we need to choose our resailtsiy in virtue of
their profit/draw down levels but also in virtue of the smawhs of their equity
curves. Sometimes you will find very profitable results beesafew months or a
single year gave a gigantic amount of profit, while the oveqlity curve remains
losing/flat. We want a given set of parameters with a very gsmequity curve.
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Below we see the equity curves for the three most profitatitengs (backtests
are accessible on the expert’s folder, WAFE_2a, WAFE_2bF®/A2c.). Notice
how much the EA has improved from our first backtest thanksitmeelligently

directed optimization.

Balance [ Equily [ Every tick (he most precise method based on all avaiable least timeframes to generate each k) /80003 lype
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As you can see, all of them exhibit smooth equity curves wetv requity
highs achieved almost every year. Given the fact that alhefequity curves
are smooth we choose the most profitable results to continugests. The most
profitable result shows a maximum draw down near 3% with anageeyearly
profit of 3.6%. This means that we would expect to have an geeyaarly profit
close to the maximum draw down level, a very good first proilitsgtiarget for an
expert advisor. It will also become obvious now to you thatame only missing
the optimization of the SL and TP criteria which are cleadywimportant to the
expert’s profitability since they are the primordial fagtahat influence the exit
criteria of the trading system. In order to determine the B&and SL values
for the EA a correlated optimization was done between ther8LTd® from 30 to
70 varying each one in a step of 5 units. The test results -aatained on the
OPTSLTP file - are shown on the graph below.
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By looking at the graph above we find that incredibly a 50% ATRand SL
is the optimum value of both parameters for the EA (it is vemgrto have the first
“guess” be the most profitable settings). It is importantdterthat some values
have slightly higher profit values than the 50-50 SL/TP bas#hresults also have
significantly more draw down which does not make up for thelbimerease in
profitability. For example, the 60-40 SL/TP setting achgwaehigher profit but
its draw down increases by more than 2% for an increase oftl@ss0.2% to the
average yearly profit, a clearly bad trade off.

12.6.6 Further Improvements on Watukushay FE

Can the profitability of Watukushay FE be improved further anGt be used
on more currency pairs ? As an exercise, repeat all the abwlgsas and opti-
mization process for the USD/JPY and GBP/USD. Does the EAcwaorthose
currency pairs ? Why does the EA work or does work on those paltvhat are
the unfavorable and favorable periods on those currencyg fal will be glad to
hear about any positive results you may have of WatukushaynFdher currency
pairs. This will also be a great exercise for you to practitthat you've learned
about EA testing and optimization. Also remember to maméacertain degree of
coarseness in your optimizations. Using very fine tunirge(bptimizinga TP or
SL with a step of 1) can lead to over-optimized settings aretestimated profit
and underestimated draw down targets.

12.7 Making a Better Version Of Watukushay Experts

Although the way in which the Watukushay expert advisorsehasen coded is
reliable from a trading and testing performance, theretdtesny ways in which
the programming can be improved to account for more robustrelable trad-
ing systems. Such aspects as a trading Ul, functional degsitign and error
handling are common traits of good programming practicessmould be ide-
ally included in our pieces of automated trading softwateauve decided to leave
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the explanation of the programming of these traits outsidd@ebook but they
will be included as optional “advanced” videos for those vare interested in
the development of more advanced expert advisors from argmoging point

of view. The Watukushay No.2 expert advisor final versionvailable in both

formats. The version which includes functional decompasiand Ul (named
WA2_EURUSD_UI) will be the version used in live testing besa of its im-

proved reliability and flexibility from a technical perspiee (although both ver-
sions have the exact same logic). In the future all experisads final versions

will be coded in this way to account for a better user expeeeii he use of func-
tional decomposition also allows for the interchangealsle af parts between
different systems, an advantage when using mixed strategie

12.8 More Watukushay Experts in Asirikuy

| have decided not to add further trading systems to the ebiogk other Watukushay
systems within Asirikuy are explained in detail within vagelocated in the web
site’s training videos. Up until now another 3 Watukushagtegns have been de-
veloped, Watukushay No.3,No.4 and No.5. These systemsifieeedt trading
tactics and they are both able to achieve profitable resnlsgeweeral different cur-
rency pairs. The results of these systems show us that tHedhef development
being used does pave the way towards the making of many lengpeofitable
trading strategies and that you too can arrive to similasltesvith adequate anal-
ysis and dedication. If you are interested in learning mb@uathe above men-
tioned Watukushay systems (called Kutichiy, Teyacanadi\&atukushay No.5)
please go to the training section and watch their correspgnddeos where their
different logic aspects and coding are explained in detgil There are now 8
systems within Asirikuy giving us a very robust portfolio ashieve long term
profitability in forex trading !
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13 Commercial Trading Systems

13.1 Avoid them or not ?

As | have said in earlier sections, your probability to secte automated trading
by using systems you do NOT really understand is almost NUfdur success
depends strongly on how much knowledge you have about themsygou are
trading and how you are able to change this system accoraliwgdt you know to
make it adapt and be profitable against several differenkebaonditions. Since
commercial expert advisor systems do NOT let you accessxihertés code and
do NOT explain the system to you there is a greater probghufityou losing
your equity because you either trade and unprofitable tgasiistem or because
you fail to control your fear and greed due to your ignoraniceud the trading
system’s logic. My advice is NOT to buy ANY commercial expadvisor. You
should use an expert advisor YOU make with your knowledgéeiarket and
trading experience or a FREE expert advisor that is WELletkand documented
like the God’s Gift ATR EA.

13.2 What to do if you buy a commercial expert

After searching for a commercial expert advisor and finding that MEETS
ALL THE CRITERIA | have in earlier sections about choosingper advisors
it is then necessary for you to really understand it's logicorder for you to
trade it with accuracy. Decompiling an EA is NOT against the if you do
so for personal use and you did not sign any EULA. After dedbngpan expert
advisor you will be able to look at the code and see what thes=#ally doing
to take it's trades.Once you know how the system really wiiikge is a MUCH
better possibility you may become profitable with this ex@atvisor that was
programmed and designed by someone else. There are mamgpuitcg utilities
and services available on line. They will decompile the EAd@mall fee or sell
you the program so you can do this process yourself. Bear al thiat reading
decompiled code is much harder than regular code becausdieanames are
NOT preserved so you may need the aid of a coder to interpcetiemcuss the
trading strategy.
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13.3 Which one is the best commercial expert out there ?

Out of all the experts | have reviewed and tested | have fouadynunprofitable
and unable to match my criteria for long term profitable ekpéwisors. | have
personally evaluated hundreds of different commerciaiesys’ trading evidence
and most of them show absolutely no convincing proof of |lcergnt profitabil-

ity, you can check the hundreds of reviews on my blog to leasnenabout these
results. Most, if not all, of these experts do NOT offer livecaunts with in-

vestor access and NEVER compare their backtesting to tieipkrformance.
Their strategies are also based on unsound tactics like #qdained earlier in
the ebook. Again, you can read some posts | have written on ofidkese ex-
perts by accessing my blog. Watukushay FE, which is freeilavle, has 10
year backtests, 8 months of live testing (WITH investor asg@nd a back/live
testing consistency analysis. Why don’t commercial EAesslishow you this
information ?

FACT : There is no single commercial EA | have found which rhatmy criteria for

long term profitability. There is no EA being sold with 10 ygaofitable backtests,

year-long live tests with investor access and tests ofdag{ testing consistency.

There have only been a few expert advisors which | have foumet the nec-
essary criteria to be tested on a demo account. One of theooely | actually
found worth buying and testing is the DTS-1 or Dreambuildértiading system
which has been forward tested for a little bit more than 4 hemtith good results
that accurately match backtesting results. It is worthngpthat even though the
DTS-1 EA is said to have a small draw down by the author with &ataexpo-
sure of about 1/6 of yearly profits, several people have aggkthat this value
is much closer to 1/3 so beware that using the DTS-1 on it'stroogservative
settings would produce a maximum draw down of even 50%. Asd sarlier,
profitable trading systems seem to have similar market expesand this proves
to be the case. If you want to start using this system, ple@dd BW the au-
thor’s instructions regarding risk and money managemedtdenNQOT increase
your risk until you have traded this EA for at least a year. BEIT&oes not show
back/live testing consistency with live testing resultirig behind in profitability
to a great extent when compared with back testing. This éaploints out to the
fact that the profit/risk targets made by the author are etenated. Profit targets
are more in line with 20-30% per year with a 50% maximum drawrmldHowever
since a subscription is charged for the use of the EA it besoameunattractive
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investment since most profits would be invested on VPS anddffice fees for
small account holders.
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14 Conclusions

It is with great pleasure that | finish this ebook on automa#tading for the forex
market. It has always been my intention to help people whaave as well as
experienced traders succeed in the world of forex autontedelthg and | really
feel that | am contributing my grain of sand with this eboowalnt you all to know
that | have done my greatest effort to communicate my expegi¢o you as a
successful user of automated trading systems in my forexgyu Hopefully after
going through all my ebook and diligently following my adgigou will be able to
start to see some substantial profits from your automatethggaventures. There
is still a LOT to say about automated trading systems, a readty this ebook
should be updated regularly, with at least 3 or 4 updatesduhie year. | would
like to end this ebook wishing you all the greatest succesgimr automated
trading careers. Thank you all very much for all your puresas
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