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EUR/USD Scalping Study
-------------------------------------------------------------------------------------------------------

INTRODUCTION

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

9/30/07 – 0845GMT:

This is yet another in a series of studies on scalping.  In the last one on the GBP/JPY, I found that the spread was a formidable obstacle to the creation of a profitable technique.  I also found that, as in many past studies, the ambiguity associated with whether the stop or target is hit first in a single bar is an obstacle in determining the profitability of any given system.  Finally, I continued to observe that identifying overbought/oversold conditions rather than trends are the key to profitability in shorter time frames.

In this study I’ll try to address those issues.  I’ll use the EUR/USD pair which has a 1-pip spread with Oanda.  I’ll look at periods composed of multiple 1-minute bars in order to try to address the ambiguity issue.  By setting targets and stops apart from each other by more than the range of any single bar, it should be clear which level is hit first, since both can’t be hit in a single bar.  Finally, I’ll continue to work with the OB/OS paradigm by studying situations where the price bars are moving far above or below the 30-bar SMA, looking for indications that price is reverting to the mean.  I’m using 30 bars simply because it’s the lowest of 3 SMAs that I use in my actual longer term trading and I don’t want to add any others.  So I won’t be testing different periods; I’m taking the 30 as a given.  
-------------------------------------------------------------------------------------------------------

DATASET

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

9/30/07 – 0915GMT:

I’ll be using 1-minute bars from Dukascopy for the period from 9/23/07 at 2100GMT to 9/28/07 at 2159GMT.  The data is washed to eliminate zero volume bars that occur on the weekends.  There are 7,247 bars.    

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

TRADE SETUP ANALYSIS & DESIGN
------------------------------------------------------------------------------------------------------

9/30/07 – 0920GMT:

First, I used Excel to identify bars which are completely above or below the 30-bar simple moving average.  Then I noted the distance of each bar’s close from the SMA30 and kept a count of how many bars in a row went by before one of them touched the SMA30 again.  Here are the results from that with some key values highlighted.  
	Results
	Above
	Below

	
	Distance
	Count
	Duration
	Distance
	Count
	Duration

	Maximum
	25
	33
	33
	0
	28
	28

	3rd Quartile
	8
	9
	6
	-3
	9
	4

	Median
	6
	4
	2
	-5
	4
	2

	1st Quartile
	4
	2
	1
	-6
	2
	1

	Minimum
	0
	1
	1
	-14
	1
	1

	Average
	6
	6
	5
	-5
	6
	4


Basically this is telling me that when a bar’s close is about 7 pips from the SMA30 and/or when there have been 5 bars in a row that are completely above or below the SMA30, we are getting into an OB/OS situation.  These levels are only reached about a quarter of the time that bars spend not touching the SMA.  So next I checked to see how often these criteria actually occurred in the dataset.

	 
	Above
	Below

	Neither
	7%
	7%

	D >= 7
	5%
	5%

	T >= 5
	2%
	1%

	Both
	3%
	2%


To break this down, 32% of all bars are either completely above or completely below the SMA, only 18% of all bars meet one of the two criteria above, and only 5% meet both criteria.  15% meet the 7-pip distance criterion and 8% meet the criterion that the time is 5 bars or more.  It’s unusual for the time requirement to be met without the distance requirement also being met, but not vice-versa.  So if we hit the time criterion, we’ve probably also hit the distance criterion as well (P=5/8).  Therefore, if I had to pick between the two, I would choose the time criterion because it usually “includes” the other one.  
I’ll be using one of these four situations as my trading setup, so maybe I should find a more empirical reason for choosing one over the others though.  Since the maximum duration that the bars stay on one side of the SMA is 33 bars, I’ll look at how price reacts to each situation over the next 15 and 30 bars.  
For situations when the bars were above the SMA I took the minimum low over each period and for situations when the bars were below the SMA I took the maximum high over each period.  Here are the averages of those.
	Averages
	Above
	Below

	
	15 bars
	30 bars
	15 bars
	30 bars

	Neither
	-7
	-8
	6
	8

	D >= 7
	-7
	-9
	6
	8

	T >= 5
	-9
	-10
	8
	10

	Both
	-9
	-11
	8
	10


We see a clear improvement when we use the time criterion only as opposed to the distance criterion only, but not much of an improvement when we use both vs. just the time criterion.  This is consistent with our logical argument on the last page, so I’m satisfied at this point to use the time criterion by itself as the trade setup.
For completeness I checked the actual pip change at each specific point in the future as well.  
	Average    C to C
	Above
	Below

	
	15 bars
	30 bars
	15 bars
	30 bars

	Neither
	-4
	-4
	4
	4

	D >= 7
	-4
	-4
	3
	4

	T >= 5
	-6
	-5
	5
	5

	Both
	-6
	-6
	5
	6


We get the same jump in performance here.  Also, it’s nice to see that the average close-to-close change is down for overbought conditions and up for oversold conditions.  This continues to confirm the contrarian paradigm we have for the very short term.    
So a long trade setup will occur when there are 5 or more consecutive bars completely below the SMA30, and a short setup will occur when there are 5 or more bars completely above the SMA30.  

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

TRADE SIGNAL ANALYSIS & DESIGN

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

9/30/07 – 1130GMT:

Ok, now working within the setup criterion that we’ve established, we can start looking at actual entry signals.  For overbought setups I’m looking for some kind of signal that price is heading down and for oversold conditions we want a signal that price is heading up.  For testing purposes I’ll be looking out 15 bars since there didn’t seem to be much of an improvement in looking out 30 in our results on the last page.  Also, I’ll be looking at the extreme price movements in both directions over that 15-bar period to get a better idea of where to place stops and targets during the trade plan design stage.   Also, this will give us an idea of the risk/reward situation for each possible signal.
9/30/07 – 1130GMT:

I used a measurement technique that I’ve used in other projects to measure the potential reward vs. risk at any given point.  Looking ahead over the next 15 bars, I divide the potential gain by the sum of the potential gain and potential loss.  This gives a number from 0% to 100% with 50% denoting equal potential risk and gain.  Numbers closer to 100% denote situations where potential gain is much higher than potential risk.  

I applied this to those bars that met the setup criterion to see what the charts looked like at points where the gain/loss potential was very high.  The general sense I got from this is that profit opportunities exist where price is failing to move to new highs and lows; in other words, when the momentum for further moves into OB/OS areas has dried up.  It seems unusual for there to be a single bar with a wick that sticks out past the other surrounding bars.  Instead, what seems to happen is that price makes new lows for instance, and then makes several lows at the same level.  My initial impression is that the longer the price fails to penetrate the old low, the more likely it is that our potential gain/loss ratio moves to high levels.   This is the kind of thing that’s testable.  

10/3/07 – 1100GMT:

On further reflection, having an entry rule that requires a multiple bar “waiting period” to confirm the trade will not work well because most good opportunities will pass by.  So what I’m looking for are simple indications that occur during the period of one or two bars in a setup situation.  
I’ll start by looking at the basic descriptive characteristics of the bars in terms of total range and the size of the body in terms of the total range, breaking down the data by whether the bar is in a buy setup (5 bars or more below the SMA30), sell setup, or no setup.  

	Range
	Maximum
	3rd Quartile
	Median
	1st Quartile
	Minimum

	Sell Setup
	19
	8
	7
	6
	2

	No Setup
	20
	7
	6
	5
	1

	Buy Setup
	13
	7
	7
	6
	2

	
	
	
	
	
	

	% Body
	Maximum
	3rd Quartile
	Median
	1st Quartile
	Minimum

	Sell Setup
	100%
	38%
	20%
	13%
	0%

	No Setup
	100%
	33%
	20%
	13%
	0%

	Buy Setup
	71%
	33%
	17%
	11%
	0%


Now we know what we mean by a “large” or “small” body or bar.  A large bar is any with a total range of greater than 7 pips, and a large body would cover more than 20% of the bar.  We already have two possibilities for color, and 6 ways to describe the relationship of a bar’s position to its predecessor (higher and larger, higher and smaller, inside, outside, lower and larger, lower and smaller).  

Now I’ll try to determine if any of these basic descriptors has any effect on the potential gain/loss measurement.  

10/3/07 – 1530GMT:
After more thought, I need to narrow down my search area a bit.  So to add more definition to the search for predictors, I’ll now include the concept of “potential tops” and “potential bottoms.”  If I’m in the sell setup area for instance, meaning that at least five bars have formed that are completely above the SMA30, I’m essentially looking for a top.  Any top must be formed by at least three bars, where the high of the second bar is above the high of the first, and the high of the third bar (or any subsequent bar in the top) is NOT above the high of the second.  Bottoms are formed in the same way with the second bar’s low falling below that of the first bar, but the third bar’s low failing to continue lower.  These “failure criteria” are what I observed and discussed on page 5. 

So looking at all setup bars, we had:

	Setup
	Bars
	Median G/(G+L)

	Sell
	577
	58%

	Buy
	514
	50%


Restricting our search to just potential tops and bottoms we have:

	Potential
	Bars
	Median G/(G+L)

	Tops
	136
	60%

	Bottoms
	148
	55%


These bars represent about 4% of our dataset, an average of one bar every 25 minutes.

Note the slight rise in the median profit vs. loss potentials.  

Here’s a summary of what we’ve got so far.  If we wait for a situation where there are at least 5 bars in a row which are completely above the SMA30 and sell when there is a higher high followed by a high which is NOT higher, then we can expect the price over the next 15 bars to fall by 6/4 or 1.5 times as much as it will rise during that period.  If we look for a buy setup and buy at a potential bottom, we can expect price over the next 15 bars to rise by 55/45 or 1.22 times as much as it will fall during that period.   Now the question is whether I can improve on these odds by looking for other factors.  
10/3/07 – 1800GMT:
Now that I’ve looked through some of the charts of the new smaller subset of bars, I see that factor that may improve the potential gain vs. loss ratio is the position of the close on the “failure” bar.  If the close is closer to the top in a sell signal, the potential gain/loss would obviously be higher.  The same is true for buy signals when the close is closer to the low.  I’ll test this by looking at closes that are different distances from the high or low.   Here are the results.

	G/(G+L)
	Tops - pips from high
	Bottoms - pips from low

	
	0
	1
	2
	3
	4
	5
	0
	1
	2
	3
	4
	5

	Count
	0
	11
	41
	31
	22
	21
	1
	5
	37
	37
	41
	16

	Median
	 
	70%
	75%
	59%
	56%
	50%
	67%
	78%
	64%
	58%
	40%
	50%


So selling when the close is within 3 pips of the high or buying when the close is within 3 pips of the low will tend to improve our results a bit more.  This brings our signal count down to 163 bars out of 7,248 or 2%.  So on the average we expect one such signal every 50 minutes.  

I’m trying to keep at least one signal per hour and we’re about there now, so it’s time to study this strategy in more detail and test it against our data.   

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

TESTING

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

10/4/07 – 1930GMT:

We’ve addressed two of the three issues that I discussed on the first page.  We’re using EUR/USD because of the low spread, and this strategy is based on the contrarian OB/OS paradigm that we’ve been seeing in just about all research involving short term price movements.  Now, in the testing stage, it’s time to address the “ambiguity issue” of whether a stop or target is hit first when both are hit in the time span of a single bar.  

In general, the way to do this is to place the stop and target far enough apart so that one bar has a very low probability of hitting both, and then looking at multiple bars to see if price eventually hits the stop, the target, or neither.  Based on the trade setup and entry rules we’ve already established, I’ll be looking ahead a distance of 15 bars.  I have a spreadsheet set up so that I can adjust the distance of the stop and target.  When I set them close together of course, we run into the ambiguity problem again, and in those cases I will make the conservative assumption that the stop is hit.  I used the OFFSET function in Excel to create this bar-by-bar look ahead functionality, and because the code in the sheet was rather complex and hard to duplicate, I made a copy of the key part which I will include with these notes on Market-geeks.com.  
10/5/07 – 1830GMT:

W00t!  Here are the total profit and loss results in pips for a several combinations of stop and target locations.

	Total Gain
	Target (pips)

	
	1
	2
	3
	4
	5
	10
	20
	None

	Stop (pips)
	1
	-163
	-163
	-163
	-163
	-163
	-163
	-163
	-163

	
	2
	-326
	-326
	-326
	-326
	-326
	-326
	-326
	-326

	
	3
	-469
	-464
	-459
	-461
	-457
	-454
	-472
	-472

	
	4
	-522
	-496
	-498
	-492
	-499
	-520
	-569
	-569

	
	5
	-395
	-367
	383
	-383
	-440
	-489
	-549
	-549

	
	10
	108
	226
	276
	306
	266
	93
	29
	29

	
	20
	154
	299
	359
	414
	384
	241
	185
	185

	
	None
	154
	299
	358
	422
	411
	268
	212
	212


Of course I wouldn’t actually place a trade with no stop in case of a system failure, but I can place the stop away from the entry by 20 or more pips and get the same results.  

Each of the 64 tests on the previous page consisted of 163 trades which conformed to the setup and entry criteria we have already set.   Here is a more detailed look at the most profitable test which used a target of 4 pips, a distant stop and closed at 15 bars if the target had not been hit.  

	NS/T=4
	Wins
	Losses

	Trades
	135
	23

	Pips
	528
	-106

	Average
	3.9
	-4.6

	Total
	422

	Per/Trd.
	2.6

	WR
	85%

	RWR
	54%


There are only 158 trades shown here because there were five that broke even and didn’t fit the definition of a win or loss.  
-------------------------------------------------------------------------------------------------------

CONCLUSION

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

10/5/07 – 1900GMT:

We now clearly have a viable scalping strategy for EUR/USD.

Buy setup:  There are at least 5 bars completely below the SMA30.  

Buy signal:  A lower low followed by a bar which fails to achieve a lower low.  Buy if this bar closes within 3 pips of its low.

Exit:  Target is four pips with a very wide stop.  If the target is not hit, exit at the close of the 15th bar after the open.    

Sell setup:  There are at least 5 bars completely above the SMA30.  

Sell signal:  A higher high followed by a bar which fails to achieve a higher high.  Sell if this bar closes within 3 pips of its high.  

Exit:  Target is four pips with a very wide stop.  If the target is not hit, exit at the close of the 15th bar after the open.    
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