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Handle to Handle Price Movement  
-------------------------------------------------------------------------------------------------------

INTRODUCTION

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

8/22/09 – 0430GMT:

The purpose of this project is to investigate the way prices move between “handles” which are basically equidistant price points that have psychological significance.  The significance may come from the structure of our number system in most cases (multiples of 10 or 100) or from the structure of most monetary systems and/or trading markets which use halves and quarters.  So common pip distances between handles for different scales would be 10, 25, 50, 100, 250, 500, 1000, 2500, etc.  
Basically, the question I want to answer is, if price moves from one handle to another, how likely is it that it will reach the next handle in the same direction as opposed to retracing to the previous handle?  For example, if EUR/JPY moves from 133.25 to 133.50, is the next move more likely to be to 133.75 or back to 133.25?   
I’ve already done some preliminary investigation of this for various handle sizes and have found a predominant tendency for retracement rather than continuation.  In this project I’ll do a more comprehensive investigation by looking at two pairs and multiple handle sizes to determine the historical probabilities that price retraces to a previous handle after having reached X handles without such a retracement.  
A second goal will be to determine the effects of subsequent price movement on the basic retracement probabilities.  Continuing our example above, if EUR/JPY moves from 133.25 to 133.50, and then at some point reaches 133.65 (for example), how does this affect the probabilities of the next handle being 133.75 vs. 133.25?

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

DATASET

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

The initial dataset is from DukasCopy and consists of the following:
EUR/JPY

6960 1-minute bars from 8/16/09 2100GMT to 8/21/09 2200GMT

7134 10-minute bars from 6/14/09 2100GMT to 8/21/09 2200GMT

7221 1-hour bars from 6/30/08 0300GMT to 8/21/09 2200GMT

1585 1-day bars from 8/3/03 to 8/21/09

GBP/USD

6960 1-minute bars from 8/16/09 2100GMT to 8/21/09 2200GMT

7134 10-minute bars from 6/14/09 2100GMT to 8/21/09 2200GMT

7220 1-hour bars from 6/30/08 0400GMT to 8/21/09 2200GMT

1717 1-day bars from 3/19/03 to 8/21/09

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

HANDLE SIZE

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

Because I’m considering whether price, when starting from a given handle, will move to the next higher or next lower handle, I have to make sure that a single bar in the data is not large enough to hit both handles.  This would create an ambiguous situation where we wouldn’t know which was hit first.  So for example if we’re looking at 25 pip handles, and price is at 133.75, the next bar can’t be large enough to hit both 133.50 and 134.00.  Thus, the maximum bar size (MBS) in the data must be less than twice the handle distance:  MBS < 2H
However, the maximum bar size is given in the data, so our choice for handle size must be derived from that:  H > MBS/2.  So for each set of bars in our data, we can determine the smallest possible handle size that we can use.    

The results are:

EUR/JPY 1-minute:  Maximum bar size = 57 pips;  Minimum handle size = 50 pips

EUR/JPY 10-minute: Maximum bar size = 338 pips; Minimum handle size = 250 pips

EUR/JPY 1-hour:  Maximum bar size = 445 pips; Minimum handle size = 250 pips

EUR/JPY 1-day:  Maximum bar size = 1298 pips; Minimum handle size = 1000 pips

GBP/USD 1-minute:  Maximum bar size = 69 pips;  Minimum handle size = 50 pips

GBP/USD10-minute: Maximum bar size = 143 pips; Minimum handle size = 100 pips

GBP/USD 1-hour:  Maximum bar size = 383 pips; Minimum handle size = 250 pips

GBP/USD 1-day:  Maximum bar size = 924 pips; Minimum handle size = 500 pips

Since the EUR/USD 10-minute and 1-hour sets both yield a handle length of 250 pips, I’ll just use the 1 hour set since it covers a longer period of time.  So we’ll have 7 separate investigations.  

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

ANALYSIS METHOD

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

8/23/09 – 2000GMT:

I’ll go through a detailed analysis of the EUR/JPY 1 minute data here to document the methodology, then just present the summary of all 7 investigations.  

At the beginning of the data we have a bar that crosses the 134.50 handle, so the next move will be either up to the 135.00 handle or down to the 134.00 handle.  As it turns out, the price hits the lower 134.00 handle on 8/17 just after midnight GMT.  So now the next move is either back up to the 134.50 handle or down again to the 133.50 handle.  I set up an Excel spreadsheet to flag each up or down move and distilled the sequence for the entire set of bars.   There were only 33 moves in the following sequence  (read top to bottom in each column, left column first):
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In 19 of these instances, the movement is in the same direction as the previous movement, while in 13 instances the movement is in the opposite direction; indicating a trending behavior.   If we break this down by direction, and look at the likelihood that an up or down move will be followed by an up or down move, we see this:
	UP
	UP
	 
	DOWN
	DOWN

	UP
	DOWN
	
	UP
	DOWN

	10
	6
	
	7
	9

	63%
	38%
	
	44%
	56%


Note that the actual number of initial up and down moves are equal, at 16 each (not counting the last up move which has no subsequent move to which to be compared).   But the tendency for an up move to be followed by another up move is more pronounced than the similar tendency for down moves.   Here is a chart showing just the 33 moves using +1 for an up move and -1 for a down move:
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Now let’s look at the lengths of the up and down moves in terms of number of handles reached without a reversal.  By inspection we have:

	Length
	UP
	DOWN

	1
	1
	2

	2
	3
	2

	3
	2
	2

	4
	1
	1


Note that there are 7 moves in each direction, and that the majority move to at least two handles in the same direction before retracing to a previous handle.   Once a move reaches 3 handles though, the odds are about 2 to 1 that it will reverse instead of moving on to a fourth handle in the same direction.  
So now the question is whether this behavior is specific to this data or universal across price scales and different pairs.   

NOTE:  Since this behavior is more trend oriented than I expected, I don’t really need to do the second part of the investigation that I discussed on page 2.   Thinking that the likelihoods would fall on the reversals side I wanted to see if the likelihoods of a reversal would be reduced by an overshoot of the handle.  However, it’s clear that an overshoot would not reduce the likelihood of reaching the NEXT handle; if anything, it would improve those odds.  So I’ll eliminate that second goal from the project. 

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

RESULTS

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

I’ll just use the format of the first table on page 5 to summarize the results for the other 6 subsets of the data.   Here are the results.
	Results
	UP
	UP
	# Moves
	DOWN
	DOWN

	
	UP
	DOWN
	
	UP
	DOWN

	EUR/JPY 1-minute
	63%
	38%
	33
	44%
	56%

	EUR/JPY 1-hour
	48%
	52%
	185
	45%
	55%

	EUR/JPY 1-day
	33%
	67%
	15
	63%
	38%

	 

	GBP/USD 1-minute
	64%
	36%
	28
	38%
	62%

	GBP/USD 10-minute
	50%
	50%
	83
	53%
	48%

	GBP/USD 1-hour
	48%
	52%
	159
	44%
	56%

	GBP/USD 1-day
	51%
	49%
	96
	50%
	50%


The one consistent result is a tendency for trending behavior at the low price scales.  The EUR/JPY shows a tendency for reversals at the high end of the scale, but this tendency is not shared by the GBP/USD.  
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