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The Rate of Change 

The rate of change of an object in motion, in this case the last traded price with respect to a 
previous price in time or other context, is an important concept in today’s highly competitive algorithmic 
trading environment. The mathematicians and traders who design the programs that trade today’s 
market will use the scientific method and proven theorems from the laws of physics to construct their 
trading models.  The disciplines of physics are readily applicable to the market because they are dealing 
with an object (market price = y) that changes location over time (t).   

This simple relationship can be expressed as: 

Δy/Δt 

This equation represents the “y” axis as the market price or an expression of market price as 
another indicator value and the “x” axis represents time, price, volume, or a combination of such 
and is called “t” instead of “x”. 

This concept is called the Rate of Change basic formula and is the fundamental building block for 
all equations relating to the laws of motion in the change of an object’s position.  The object’s position is 
the last traded price “y0” of the instrument compared to a previous price “y1”, represented by Δy over a 
specified time window t0 – t1 = Δt,  where t0 is “time now” and t1 is “time last period”.  

Simply put…  

“ At 10:00 AM the Nasdaq market was trading 4400.00, It is now 11:00 AM exactly and 
the last trade of Nasdaq is 4405.00… so the Nasdaq will have a Δy = 5 handles or 20 ticks 
4405.00 – 4400.00 ( y0 – y1 ) divided by Δt = t0 – t1 expressed in hours where t1 = 10:00 
AM and t0 = 11:00 AM.”  

4405.00(y0) – 4400.00(y1) / 11:00AM (t0 or time now) – 10:00AM (t1 or time last 
period) 

This equation of the ROC would be reduced and simply expressed as +20 ticks/hour… 

 This indicator measures the momentum of an instrument and careful study of its behavior is a 
solid path to formulating sound trading decisions.  The focus of this approach is on key themes of the 
momentum and the change of the momentum itself, also known as the “velocity”.  The velocity of an 
object in motion can be expressed as: 

Δy0 – Δy1 / Δt = V 

 This equation is the formula that is used to measure the acceleration or deceleration of the price. 

 The weight of these signals could be represented in the length of time of the price bars or the 
numbers of contracts that trade within the bars, or both.  The force “F” in the market could then be 
measured with the simple basic equation: 

     F = ma / Force = mass(weight) * acceleration 
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The acceleration or deceleration of the price is covered with more detail in the FS Velocity 
manual and is the increase or decrease in the difference of the ROC reading on the last period with 
respect to a previous period. 

It is possible now to evaluate and measure the market objectively using these principles by 
developing a unique detection process to gauge the power of the market and what the price’s current 
trajectory is in the existing scenario. 

 The task of assessing the momentum and force of the market as it reaches critical levels or 
objectives becomes easier by observing the amplitude of the waves the price is creating and determining 
if they are getting louder or softer. 

 Each wave in the market begins about the 0 line and increases in positive or negative amplitude 
until it hits a peak and then begins to decay.  Each wave then has a duration of periods it has been in play 
for and an average power.  The formula for the average power is the sum of the ROC readings on each bar 
divided by the number of periods in the duration.  This can be expressed as: 

     (∑roc)/periods = Average Power 

 

  

 Here the ROC is the green histogram bar and the average power is the grey shaded region.  The 
momentum is said to be strong above the average and weak below it or stalling.  The market is at its 
strongest about its peak and this is an important level to be conscious of regardless of market direction.  
This is what we call the wave’s “transient”. 

 These concepts and theories form the foundation of the momentum trader’s primary discipline 
for getting into trades, staying in trades, and letting trades go. 
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FUNCTIONALITY 

  The older standard ROC indicators are based on price in relation to “X” periods ago and this is 
suitable for some applications but for a more accurate approach the inputs of several different moving 
averages have been made available as an option for users to drive the formula and there are also up to 
three inputs at a time for the oscillator.  This allows for filtering as well as flexibility.  The additional 
incorporation of a variable smoothing option taken from the idea of the traditional old-school MACD 
indicator is used to further tune out unwanted noise.  The default price input for calculating the averages 
is “CLOSE” but there are also two other possibilities.  The “MIDPOINT” setting will take the average of the 
High minus the Low of the bar and the “PIVOT” setting will use the formula (High+Low+Close)/3.  The user 
will want to select the preference of inputs and relevant smoothing to “listen in” on the market tune that 
fits their trading style.  There are also inputs to select the delta of ROC through variable bar position as 
“lookback” and a “limiter” setting to set an envelope about the “0” line. 

 

 

 Current available inputs for the oscillator matrix are: 

SMA – Simple   TEMA – Triple Exponential 
WMA – Weighted  TMA – Triangular 
HMA – Hull   VWMA – Volume Weighted 
EMA – Exponential  ZLEMA – Zero Lag Exponential 
DEMA – Double Exponential LinReg – Linear Regression 
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Once the price inputs have been selected along with the average types and the periods for each 
average have been set the oscillator is ready to use.  If the wave appears too jagged the smoothing 
function can be used to smooth out some of the rough edges.  The “smoothType” will choose the type of 
average used in the smoothing.  Use discretion not to over desensitize as too much as granularity can be 
lost and will possibly cause an exaggerated lag in signals. 

 The “0” line is the pivot and the market will move about this line frequently.  A good indicator of 
a choppy market is that the ROC cannot sustain a wave for longer than “X” periods.  It is better for a trend 
trader to wait for an established wave to act upon or a wave that has been in play for longer than “X” 
bars.  This is the duration of the wave and the longer the duration the more conviction in the trend.  The 
average power switch will activate the average power shading and this can be used to judge the strength 
of the wave that is in play.  The longer the duration the stronger the dominance of that move in progress 
and the more likely the pressure is on that side will continue.  The longer the price bars hold inside the 
average shaded area the more likely the market is consolidating and is getting ready for some sort of 
countermove.  The average power of the wave will act as a pivot for the trend in place and once again the 
longer that wave has been active usually the stronger that pivot becomes.  When the wave is developing 
it can be observed how the peaks may successively be taken during the initial stages of the move.  This is 
the market activity getting louder and the volume at the party is being pumped up.  When these peaks 
can no longer be sustained and the activity has found an extreme this is when counteracting forces begin 
to appear.  Strong moves off the peak should be noted and this is an indication of momentum players 
exiting the current move and resetting.  If a peak has been in play for some time and is suddenly retaken 
with a burst of energy there has been a renewed interest of activity within the trend and watch out as this 
is the point where the reversal or strong continuation is likely to occur.  The wave can “notch” or abruptly 
change in value relative to the previous reading or compared to a handful of previous readings rather 
than display a more natural and regular flow.  These notches are indications of strong shifts in supply vs. 
demand and should be recognized as important actions of market participants regardless of direction.  
This image below displays a notch just after the peak at 9:37 AM and the market comes off below the 
average afterwards. 
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It is instructive to load the moving averages being used to drive the ROC on the chart.  Standard 
technical analysis theory points to the fact that when the faster moving averages are leading the slower 
averages that the trend is said to be flowing in that direction.  When price is well away from the average’s 
input that is being used to drive the ROC the trend is likely in a maturing stage and the market activity is 
becoming increasingly dangerous at this point.  Players who got in where the move started are exiting and 
waiting for a new setup while other players are waiting to take advantage of the countermove.  This 
produces a dangerous environment of fashionably late chasers and hungry predators waiting for an easy 
meal.  It is usually a good idea to exit winning positions and not initiate trades in this scenario unless there 
is a clear plan with proper allowed risk.  It is best to stand aside and wait for a new wave to surf. 

 

The available outputs for the ROC are the “ROCWAVE” and the “AVERAGE” and can be accessed 
to use in a strategy by importing and calling the indicator. 

 

There is another possible input when using the Roc Wave to evaluate another indicator within 
ninjascript.  Programmers can choose the input overload method and must designate the “inputPrice” 
string overload with an “INPUT”.  Here the Value[0] can be substituted with any Iseries<double> . 

FS_RocWave(Value[0],"INPUT","SINGLE",77,"WMA",5,"SMA",8,"SMA",13,"SMA",1,"EMA",3,0.00987);  

END OF LINE. 


