Technical Event & Signal Testing (TEST)
(Note:  I generally do research overnight, so the dates at the top of each entry represent the actual date that I started working on that entry, even though there may only have been an hour or two left in that day.  I generally finish each research session in the early morning of the day following the date listed.)    

6/3/06

Description of dataset:  I am using open, high, low and closing price data from 7 currency pairs as shown in the table below.  For each pair, I have 240 5-minute bars, 240 1-hour bars and 240 daily bars.  This allows a total of 200 bars for testing with a buffer of 20 bars before and after that main set of 200.  The 20 bars before the main set are there so we can calculate indicators that require up to 20 previous bars, such as a 20-bar moving average.  The 20 bars following the main set are there so we can check price activity up to 20 bars into the future after our last “test bar”.   
Below are the starting and ending dates and times for each of the 21 sets of data.  The reason that the daily bar starting dates for some pairs are different is that some pairs traded on December 24, 2005 while others did not.   The intraday starting and ending times are all different because I captured the data at different times.  

	Data
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	
	
	
	

	USD/CAD
	Start
	5/25/2006
	15:05
	5/10/2006
	9:00
	8/15/2005

	
	End
	5/26/2006
	11:00
	5/24/2006
	4:00
	5/25/2006

	GBP/USD
	Start
	5/25/2006
	20:05
	5/14/2006
	19:00
	8/15/2005

	
	End
	5/26/2006
	16:00
	5/26/2006
	16:00
	5/25/2006

	USD/CHF
	Start
	5/25/2006
	20:05
	5/14/2006
	19:00
	8/15/2005

	
	End
	5/26/2006
	16:00
	5/26/2006
	16:00
	5/25/2006

	EUR/USD
	Start
	5/25/2006
	20:05
	5/14/2006
	19:00
	8/16/2005

	
	End
	5/26/2006
	16:00
	5/26/2006
	16:00
	5/25/2006

	USD/JPY
	Start
	5/25/2006
	20:05
	5/14/2006
	19:00
	8/15/2005

	
	End
	5/26/2006
	16:00
	5/26/2006
	16:00
	5/25/2006

	AUD/USD
	Start
	5/25/2006
	20:05
	5/14/2006
	20:00
	8/16/2005

	
	End
	5/26/2006
	16:00
	5/26/2006
	16:00
	5/25/2006

	NZD/USD
	Start
	5/25/2006
	15:05
	5/10/2006
	11:00
	8/16/2005

	
	End
	5/26/2006
	11:00
	5/24/2006
	4:00
	5/25/2006


Sample Size:   I was only able to collect 240 bars of data for each pair in a given time-frame.  If I divide that data into smaller segments for the purposes of performing multiple trials, this would yield a segment size of only about 50 bars.  This is so small that the technical signal we’re studying may not even appear in some segments.  A possible solution to this problem is to use all 240 bars from some pair to conduct a single trial.  Thus, we could perform 7 trials per time-frame, but each trial would involve a different currency pair.  Since our dependent variables will consist of price movements in absolute pip terms, it is therefore necessary that the different currency pairs have price movements which are similar in terms of absolute pip movements.
Average Bar Heights:   The height of a bar is the bar’s high minus its low.  For each set of 240 price bars, I calculated the ABH.  These are analyzed in the table below.
	Avg. Bar Heights
	5-min
	1-hour
	1-day

	USD/CAD
	6
	20
	79

	GBP/USD
	9
	36
	125

	USD/CHF
	7
	27
	105

	EUR/USD
	7
	26
	90

	USD/JPY
	7
	29
	88

	AUD/USD
	4
	18
	59

	NZD/USD
	5
	18
	64

	Average
	6
	25
	87

	Standard Deviation
	1.7
	6.6
	22.9

	Coefficient of Variation
	0.26
	0.26
	0.26


For all three time-frames, the standard deviation of ABH among the different pairs is consistently 26% of the mean ABH.  This value is significantly less than 100% and suggests that the values of pip movements from pair to pair are “in the same ballpark.”  The largest multiple of highest ABH to lowest ABH in a single time frame is found in the 5-minute bar data.  The average bar height for the GBP/USD pair is 9 vs. a value of only 4 for the AUD/USD pair, a multiple of 9/4 = 2.25.  Again, the pip movements are well within a single order of magnitude for all pairs.  

Given this analysis, I am satisfied at this point that we can use different currency pairs for the different trials during the course of one experiment.  
6/4/06
General:  I was thinking about the use of different currency pairs for the different trials today, and it occurred to me that it makes even more sense than I originally thought to do the experiments this way.   When we’re looking at the correlation between some technical signal and subsequent price movements, we really want to know how “robust” that correlation is.  If the correlation remains consistent not only for different instances within the same currency pair, but also for instances over several currency pairs then that is powerful evidence that the correlation is valid and not just an artifact caused by the oddities of one particular pair. 

 Basic Project Concept:  Given some technical signal, such as a moving average crossover or RSI reversal into and out of OB/OS territory, we want to know if the price behavior over some period subsequent to the signal is significantly different than the price behavior in general.  We will test this over periods of 5 bars after the signal, 10 bars after the signal and 20 bars after the signal.  

The way we measure price behavior during the period will be to find the maximum price increase and decrease that occurs during the period.  So we will be looking at the highest high reached over the next five bars for example, and subtracting the close of the initial bar (the one where the signal occurred) from that value to find the price increase.  

Given a 200-bar set of data and a particular “look-ahead” period (5, 10 or 20 bars), we can find the following four dependent variables:


SR(50) = the median price rise that occurs when a signal is present


CR(50) = the median price rise for all bars (control value)

SD(50) = the median price decline that occurs when a signal is present


CD(50) = the median price decline for all bars (control value)

We can refer to these variables as the “median signal rise”, “median control rise”, “median signal decline” and “median control decline”.  We use a median value for these price changes to show that price change was equally likely to be above or below the value.  

We repeat this procedure with all of the other 200-bar data sets from different currency pairs (using the same time-frame of course such as 5-minute bars, 1-hour bars or daily bars).  This will give us a total of seven trials, each of which generates the above four variables.   We will then take the means and standard deviations of  each variable from all seven trials, and use statistical analysis to determine if there is a significant correlation between the signal being tested and price behavior. 

Since there are three “look-ahead” periods (5, 10 or 20 bars) and three chart time-frames (5-minute bars, 1-hour bars and daily bars), we can conduct nine experiments of this type for each technical signal that we choose to test.   
6/6/06
General:  I’ve been reviewing information about experimental design and statistical hypothesis testing over in the Geek Academy in order to get ready for the first experiment.  I’ll be testing the correlation between price behavior and price crossing above a 20-bar simple moving average for the first set of experiments. 
First trial:  I just computed the first four variables using the USD/CAD with 200 5 minute bars and a 5-bar look-ahead period.  Here are the results:

	 
	 
	Control
	Signal

	Signals:
	14
	 
	 
	 
	 

	Medians:
	 
	5
	-4
	7
	-4


There were 14 moving average crossovers for this data set.  The median extreme price decline during 5-bar look-ahead periods stayed the same at -4 pips, but the median extreme price rise changed from 5 pips to 7 pips.  In other words, according to this single trial of 200 5-minute price bars, 50% of the time the price increased by 5 pips or more during the next 5 bars.  However, in the 14 cases when the crossover occurred, the price increased by 7 pips or more in half of those instances.  
Error:  As I review the proper procedures for hypothesis testing using David Lane’s Hyperstat online textbook, I see that the experimental procedure outlined on 6/4/06 is unnecessarily complicated by the inclusion of a median calculation.  All we really need to do is find the extreme highs and lows reached during the “look-ahead” periods.  We will compare the means of those price movements from all bars to those that occurred in the presence of a signal.
Revision:  Instead of using all 200 bars for the control group, I separated the control group completely from the signal group and calculated the means and standard deviations to get these results:
	 
	Control
	Signal

	Sample Size
	186
	14

	Means
	6.2
	-5.6
	7.1
	-6.4

	Standard Dev.
	4.8
	5.5
	4.4
	7.7


I will be using the procedures for hypothesis testing when sample sizes are different (detailed in David Lane’s Hyperstat online textbook) to determine the statistical significance of the results.  I will replicate the procedure for the other six currency pairs, and use the Chi square method of combining probabilities across experiments described in Lane’s work to determine the probability that the difference in the means of the price changes are due to chance alone.  
6/7/06

General:  In the results from 6/6/06 we see that the sample mean price advance of the control group was 6.2 pips and the sample mean of the signal group was 7.1 pips.  This makes it appear as if the presence of the moving average crossover is correlated with a higher advance over the look-ahead period of 5 bars.  However, this result may be only due to chance.  We want to find the probability that the difference in means is due only to chance, and that is where the scientific procedures for hypothesis testing come in.  I am using David Lane’s online textbook as a procedural guide.    
Analysis Procedure:  I will be setting this procedure up in an MS Excel worksheet, but I will go through it step by step here for the first results obtained on 6/6/06.  Here is a link to the pertinent part of Lane’s textbook:  http://davidmlane.com/hyperstat/B58842.html
Null Hypotheses:  Our null hypotheses are that the population means for maximum price advances and declines during the look-ahead period are the same for both the population of bars with no signal and the population of bars with a signal.  Our alternative hypotheses are that the means of the signal population are greater than the means for the control population.  This specification of direction implies a one-tailed test, which is typical for the Chi-square test.  
H0 (advances):  μas - μac = 0
H1 (advances):  μas – μac > 0
H0 (declines):  μds – μdc = 0

H1 (declines):  μds – μdc > 0

Where:  

μas is the mean of maximum price advances in the signal population

μac is the mean of maximum price advances in the control population

μds is the mean of maximum price declines in the signal population

μdc is the mean of maximum price declines in the control population

Significance Level:  I am choosing the 0.05 level, but I believe as does David Lane, that the really useful result will be the “by chance only” probabilities obtained from each experimental trial.  
Difference between sample means:  

Mda = Mas - Mac = 7.1 – 6.2 = 0.9

Mdd = Mds - Mdc = (-6.4) – (-5.6) = -0.8

Note that the mean of price declines actually declined by 0.8 pips which contradicts the alternative hypothesis for price declines.
  Probability calculation for unequal sample sizes:  
The Sum of Squared Errors (SSE) values had to be calculated in the Excel spreadsheet.  Here are the values:
	SSE(ac)
	SSE(dc)
	SSE(as)
	SSE(ds)

	4175.1
	5639.8
	255.7
	767.4


The degrees of freedom (df) is (186 – 1) + (14 – 1) = 198

The Mean Square Errors are: 

MSE(advances) = (SSE(ac) + SSE(as)) / df = (4175.1 + 255.7) / 198 = 22.4

MSE(declines) = (SSE(dc) + SSE(ds)) / df = (5639.8 + 767.4) / 198 = 32.4
The harmonic mean of the sample sizes is:

nh = 2/((1/186)+(1/14)) = 26.0
The estimated standard error between the means is:

ESE(advances) = SQRT(2*MSE(advances) / nh) = SQRT(2*22.4 / 26.0) = 1.3

ESE(declines) = SQRT(2*MSE(declines) / nh) = SQRT(2*32.4 / 26.0) = 1.6
The t-values are:

t(advances) = Mda / ESE(advances) = 0.9 / 1.3 = 0.7
t(declines) = Mdd / ESE(declines) = (-0.8) / 1.6 = -0.6

Since the df value of 198 does not appear on many t-tables, I used a “t to p calculator” on the Vassar College website located here:  http://faculty.vassar.edu/lowry/tabs.html
The one-tailed p-values are:

p(advances) = 0.24

p(declines) = 0.27

These results are much higher than 0.05 and are not significant.  They indicate that there is about a one in four chance that the difference in the means seen in this trial are just due to chance.  
However, there are six more trials to go before we can make a final determination using the Chi-square test.  

Here is the completed portion of our summary of results:

	Positive crossover of 20 bar SMA
	5-Minute Bars

	
	5 bars
	10 bars
	20 bars

	USD/CAD
	Advances
	Control
	6.2
	 
	 

	
	
	Signal
	7.1
	 
	 

	
	
	P(a)
	24%
	 
	 

	
	Declines
	Control
	-5.6
	 
	 

	
	
	Signal
	-6.4
	 
	 

	
	
	P(d)
	27%
	 
	 


I will extend this table to the right for 1-hour bars and daily bars.  First though, we must finish our trials for 5 minute bars looking 5 bars ahead by conducting the same experiment for the other six currency pairs.  Now that the Excel spreadsheet is set up, this will take a lot less time than this first set of results required.  However, because of the requirement to manually input the t-values into a probability calculator, it will take a significant amount of time to complete all 9 sets of 7 trials for a single indicator.    

6/9/06
Additional trials:  The results for all 7 trials are on the next page:

	Positive crossover of 20 bar SMA
	5-Minute Bars

	
	5 bars
	10 bars
	20 bars

	USD/CAD
	Advances
	Control
	6.2
	 
	 

	
	
	Signal
	7.1
	 
	 

	
	
	P(a)
	24%
	 
	 

	
	Declines
	Control
	-5.6
	 
	 

	
	
	Signal
	-6.4
	 
	 

	
	
	P(d)
	27%
	 
	 

	GBP/USD
	Advances
	Control
	9.5
	 
	 

	
	
	Signal
	8.9
	 
	 

	
	
	P(a)
	42%
	 
	 

	
	Declines
	Control
	-14.0
	 
	 

	
	
	Signal
	-9.6
	 
	 

	
	
	P(d)
	16%
	 
	 

	USD/CHF
	Advances
	Control
	9.7
	 
	 

	
	
	Signal
	13.6
	 
	 

	
	
	P(a)
	14%
	 
	 

	
	Declines
	Control
	-8.5
	 
	 

	
	
	Signal
	-7.5
	 
	 

	
	
	P(d)
	31%
	 
	 

	EUR/USD
	Advances
	Control
	7.5
	 
	 

	
	
	Signal
	7.7
	 
	 

	
	
	P(a)
	46%
	 
	 

	
	Declines
	Control
	-8.8
	 
	 

	
	
	Signal
	-8.8
	 
	 

	
	
	P(d)
	50%
	 
	 

	USD/JPY
	Advances
	Control
	8.8
	 
	 

	
	
	Signal
	9.8
	 
	 

	
	
	P(a)
	38%
	 
	 

	
	Declines
	Control
	-6.6
	 
	 

	
	
	Signal
	-7.3
	 
	 

	
	
	P(d)
	34%
	 
	 

	AUD/USD
	Advances
	Control
	4.6
	 
	 

	
	
	Signal
	5.2
	 
	 

	
	
	P(a)
	31%
	 
	 

	
	Declines
	Control
	-5.1
	 
	 

	
	
	Signal
	-3.3
	 
	 

	
	
	P(d)
	10%
	 
	 

	NZD/USD
	Advances
	Control
	4.8
	 
	 

	
	
	Signal
	7.6
	 
	 

	
	
	P(a)
	6%
	 
	 

	
	Declines
	Control
	-5.8
	 
	 

	
	
	Signal
	-6.1
	 
	 

	
	
	P(d)
	42%
	 
	 


Chi Square Test:   The formula for combining several probabilities from different independent trials into one probability is Chi Square = -2 * Σ(ln(p)) as described in the Hyperstat textbook.  The lower the individual probabilities, the greater the absolute value of the summation will be.  This assumes that all of the differences in mean are in the same direction.  

However, this assumption does not hold true for our data since the change in the mean advance for the GBP/USD pair is negative, while all of the others are positive.  The case for the mean declines is even worse, since only four out of seven trials showed a positive shift in the mean declines.  
Since some trials are “contrary” to others, I set up my Excel spreadsheet to change the sign of the log of those probabilities within the summation.  So under this logic, if we had two trials and one showed an increase in the mean while the other showed a decrease, one ln(p) value would partially cancel out the other.  This would cause the overall value of the Chi square formula to be lower, which translates into higher values for the probability that the shifts in mean are due to chance alone.  
Below are the Chi Square calculations for the mean advances in our data above.  
	Change in mean Advances
	0.9

	
	-0.6

	
	3.9

	
	0.2

	
	1.0

	
	0.6

	
	2.7

	Advance Probabilities
	24%

	
	42%

	
	14%

	
	46%

	
	38%

	
	31%

	
	6%

	Advance Chi Square Logs
	-1.4

	
	0.9

	
	-2.0

	
	-0.8

	
	-1.0

	
	-1.2

	
	-2.8

	Advance Chi Square
	16.5

	Advance Significance
	28%


The significance is derived from a chi square calculator on Vassar College’s site.  In this case, there is a 28% probability that the observed increases in the advance means are due entirely to chance.  We do not reject H0 because this is not a significant result.   

Having now gone over the details for each multi-trial expermement, I will conduct the other eight experiments to include other look-ahead periods and chart time frames.  I will only include the significance of the advances and declines in the summary for each technical signal.  
6/11/06

Below are the full results in detail for this signal test.  I highlighted all the “due to chance alone” probabilities that are less than 10% to show where the most significant results are.  They are clustered in the 1-hour bar time-frame and in the USD/JPY and NZD/USD pairs.
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Here are the summary results for the signal test:
	Positive crossover of close vs. 20 bar SMA
	Probabilities that the difference in control means vs. signal means of maximum price moves are due entirely to chance

	
	

	Chart Time Frame >>
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	Look-ahead Period >>
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars

	Advances
	28%
	15%
	27%
	12%
	59%
	76%
	100%
	100%
	100%

	Declines
	98%
	100%
	99%
	86%
	99%
	30%
	99%
	100%
	89%


Interim Conclusion:  Based on this test, the signal does not have a significant correlation with price behavior.  It is completely random for daily bars and price declines and somewhat less random for price advances on 5-minute bar charts.  The most significant result however was found for advances during the next 5 bars on 1-hour bar charts. 

One goal of this project, which was to create a tool for statistical testing of TA events, is completed.

Further testing:   I will also conduct tests for the following 5 signals in this report:

Negative crossover of close vs. 20-bar SMA

Positive crossover of close vs. 5-bar SMA

Negative crossover of close vs. 5-bar SMA

Positive crossover of 5-bar SMA vs. 20-bar SMA

Negative crossover of 5-bar SMA vs. 20-bar SMA

These tests will provide a well-rounded look at basic moving average signals.

6/19/06

Results:  The results from all 6 signal tests are summarized on the next page.    The Chi square test probabilities across all 7 currency pairs are shown for advances and declines over all combinations of time-frame and look-ahead period.  The probabilities shown are interpreted to represent the likelihood that any change in price behavior in the presence of a signal is purely a result of chance.  The lower this probability, the more confident we are of the existence of an actual correlation between the signal and price behavior.  I highlighted probabilities less than 0.25.     

	Positive crossover of close vs. 20 bar SMA
	Probabilities that the difference in control means vs. signal means of maximum price moves are due entirely to chance

	
	

	Chart Time Frame >>
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	Look-ahead Period >>
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars

	Advances
	28%
	15%
	27%
	12%
	59%
	76%
	100%
	100%
	100%

	Declines
	98%
	100%
	99%
	86%
	99%
	30%
	99%
	100%
	89%

	
	
	
	
	
	
	
	
	
	
	
	

	Negative crossover of close vs. 20 bar SMA
	Probabilities that the difference in control means vs. signal means of maximum price moves are due entirely to chance

	
	

	Chart Time Frame >>
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	Look-ahead Period >>
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars

	Advances
	100%
	19%
	13%
	100%
	100%
	100%
	100%
	100%
	93%

	Declines
	100%
	100%
	100%
	31%
	100%
	100%
	100%
	93%
	100%

	
	
	
	
	
	
	
	
	
	
	
	

	Positive crossover of close vs. 5 bar SMA
	Probabilities that the difference in control means vs. signal means of maximum price moves are due entirely to chance

	
	

	Chart Time Frame >>
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	Look-ahead Period >>
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars

	Advances
	20%
	66%
	98%
	93%
	24%
	53%
	99%
	88%
	100%

	Declines
	100%
	100%
	24%
	100%
	99%
	17%
	99%
	35%
	57%

	
	
	
	
	
	
	
	
	
	
	
	

	Negative crossover of close vs. 5 bar SMA
	Probabilities that the difference in control means vs. signal means of maximum price moves are due entirely to chance

	
	

	Chart Time Frame >>
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	Look-ahead Period >>
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars

	Advances
	87%
	73%
	100%
	75%
	15%
	45%
	99%
	99%
	98%

	Declines
	100%
	100%
	100%
	98%
	70%
	47%
	100%
	100%
	100%

	
	
	
	
	
	
	
	
	
	
	
	

	Positive crossover of 5 bar SMA vs. 20 bar SMA
	Probabilities that the difference in control means vs. signal means of maximum price moves are due entirely to chance

	
	

	Chart Time Frame >>
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	Look-ahead Period >>
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars

	Advances
	82%
	99%
	95%
	100%
	79%
	96%
	69%
	64%
	38%

	Declines
	64%
	97%
	100%
	33%
	100%
	57%
	92%
	100%
	98%

	
	
	
	
	
	
	
	
	
	
	
	

	Negative crossover of 5 bar SMA vs. 20 bar SMA
	Probabilities that the difference in control means vs. signal means of maximum price moves are due entirely to chance

	
	

	Chart Time Frame >>
	5-Minute Bars
	1-Hour Bars
	Daily Bars

	Look-ahead Period >>
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars
	5 bars
	10 bars
	20 bars

	Advances
	94%
	39%
	50%
	90%
	100%
	100%
	100%
	93%
	36%

	Declines
	100%
	94%
	82%
	100%
	82%
	89%
	92%
	90%
	100%


Analysis:   The results do not show any significant correlation between any of the signals and price behavior in general.  However, there were some pair-specific correlations that were significant although some were in the opposite direction of the anticipated effect.  As an example, here are the USD/CHF pair results for 5-minute bars using the last signal (negative crossover of 5-bar SMA vs. 20-bar SMA):
	USD/CHF
	Advances
	Control
	9.6
	15.0
	24.3

	
	
	Signal
	19.0
	37.1
	47.5

	
	
	P(a)
	2%
	2%
	2%

	
	Declines
	Control
	-8.5
	-11.5
	-15.1

	
	
	Signal
	-5.4
	-6.2
	-9.4

	
	
	P(d)
	12%
	7%
	12%


This shows a large rise in price advances in the presence of this signal as compared to the control group.  In order to investigate this further, I went back to a chart of the actual data:
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The heavy vertical black lines show the eight signals in this set of data.  These are the points at which the 5-bar SMA crossed below the 20-bar SMA.   What happens in some cases is that after a negative crossover, there is an immediate positive crossover accompanied by a price advance.  The most striking examples of this is are the first and the sixth signal.  

This single example implies that the price moves in the direction of the last crossover.  This points to the importance of the time interval between one event and the next, which would be described by a condition.  For example, the interval between a positive crossover and a negative crossover would consist of the condition that 

SMA(5) > SMA(20). 

As I considered this issue, it occurred to me that there is a design flaw in the experimental approach I used for this project.   The problem is in the way I set up the signal group and control group in each set of price bars. The signal group was composed of every bar at which the signal was present, and the control group consisted of every other bar. This is not the right way to proceed because much of the control group is still affected by the signal. Many of the bars in the control group would have occurred right after a signal. Therefore, if the signal really is correlated with a certain price behavior, then the price behavior would be occurring in the vicinity of many of the control bars as well, just because the control bars are near the signal bar. 

For example, suppose a positive MA crossover really is correlated with a subsequent uptrend in price. A bar at which a crossover occurred is part of the signal group, and the next few bars would be part of the control group. If the price rises because of the correlation with the signal, that price rise is occurring right after these control bars as well. So when we calculate the mean price rise associated with control bars, the value will be skewed upward. In effect, it would look like price rises are VERY COMMON, and so the price rise associated with the signal bar is no big deal. This isn't true though. If the control bars hadn't been tainted by their proximity to the signal, price rises wouldn't look nearly as common, and the price rise associated with our signal might very well look like a big deal.
Conclusions:  Because of the flaw in the experimental design, we cannot draw conclusions from the results.  I think the solution to this design flaw will lie in combining the ideas of chart "events" and "conditions" in the next project.  

As an example, once a moving average crossover EVENT occurs, we have a CONDITION on the chart where price is greater than the MA (or whatever). There is a unique set of bars for which this condition is true, and that set of bars is bounded by two events; the positive crossover at the beginning and a negative crossover at the end. Our signal group and control group should consist of these separate sets of bars.  

The next project will incorporate this modification of the experimental design.  
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