Linear growth of losses vs. quadratic growth of profits


Imagine a grid of buy-stop orders above current price and sell-stop orders below current price, all orders having the same volume V and are placed in equal distances d and we have the simple rule that orders that have been triggered will be replaced with new stop-orders (buy above, sell below) as soon as price has moved away a distance > d in either direction: If price is moving up and triggering buy-orders, the empty places below the price will now be filled with sell orders, if it moves down, triggering sell orders, then new buy-stop orders above the price will be placed.
A simple Metatrader 4 EA will be provided here to assist in placing the orders and calculating and plotting the profit in real time.

Limit orders and pyramiding losses

At a first glance this might look like yet another variant of the infamous grid system which is responsible for uncounted losses and margin calls. The conventional grid trading systems make use of limit orders for market entry and exit, they immediately scale out a constant volume V as soon as price moves into trading direction a fixed grid distance d and they scale into the losing trade the same volume V every time price moves another d against the trading direction, hoping price will eventually return and allow to scale out again. This method will produce a constant stream of linear growing profits, only interrupted by occasional bankrupts due to the quadratic growth of accumulated losses if market price decides to NOT return to where it has been before.

Some people claim to be able to overcome this drawback by simply running the same grid into the opposite direction on the same instrument at the same time, applying what they falsely call "hedging", but it turns out that this is obviously a fatal fallacy. Naturally you can not hedge a quadratically growing loss on one side with an only linearly growing profit on the other side. Furthermore it turns out that these two superimposed grids on the same instrument, if all orders and market exposure is simply added together you will again end up with the very same grid of limit orders, only this time you have created a grid that will automatically switch net trading direction always to your disadvantage and will always pyramid up the losses, no matter where the market decides to go. Congratulations! You have just doubled your chances to receive margin call from 50% to 100%.

Stop orders and pyramiding profits

Back to the system proposed in the first paragraph. We will not take profit every d pips, instead we will let our profits run and even add to the winner the constant volume V every d pips, and we will not accumulate floating losses if market goes against us, instead we will have stop orders immediately scale out the same volume V every d pips if price reverses and goes against us. 

I will refer to this system with only stop-orders as an anti-grid in contrast to what is commonly understood as a grid. This name is natural as it will express the same relationship that is found between martingale and anti-martingale and in the same way a conventional grid is related to a martingale-like bet progression, the anti-grid is related to anti-martingale.
If we start our anti-grid and price now goes up n * d pips and then returns n * d pips to where it started we will have made a loss proportional to n * d * V. It will have triggered our stop-lossÂ¹ n times, each time giving us the same loss of V times our fixed distance d. The conventional Grid would instead have scaled into a (dangerously losing) sell n times and on the (lucky) way down taken profit n times the amount of V * d, which is the exact opposite of our system. The conventional gridderÂ² may now laugh about us because he is making small profits while we are making small losses. But what if price, instead of being so friendly to always come back to the gridder's comfort-zone (more on this later), just one time decides to start trending? His laughter would soon die in his throat!

Parabolas in the chart

As time goes by and price is moving up and down in its daily range, day in and day out, trending or ranging, our anti-grid will produce a more or less constant stream of stop-loss hitsÂ¹ with always the same amount of loss, thus we can regard our losses as growing linearly with time. If we plot our account equity (realized + floating) into a chart we will see a more or less straight line pointing downwards, occasionally interrupted by impressive spikes pointing upwards. 

A very similar line can be witnessed in a conventional grid. Here this line is going slowly upwards, occasionally interrupted by nasty downward spikes that have the potential to wipe out the entire account. The conventional gridder, blinded by some protective mechanisms in his brain, his hopes and greed and the ability of mainstream retail trading platforms like Metatrader to make an account statement still look positive even if it is on the brink of margin call, will see his upwards directed line of realized profits and completely ignore the scary drawdown-spikes in floating losses that often go far beyond his initial starting capital.
Now what has this all to do with parabolas in the chart? We already know that our losses are growing linearly with time. We can describe this simply as

loss ~ t

where the proportionality constant would depend on grid spacing, spread, lot size and certain (hopefully more or less constant) properties of the price series.

But what about the profits? Since we never close a winning trade we will end up with as many profitable trades as price has gone away from our starting price in multiples of our grid spacing d. This is clearly not a function of time, price may move anywhere or just keep ranging, but we might want to know how far price would have to move to compensate our losses. Let n be the number of levels we want price to move. We can easily see that the floating profit would have the following proportion:
profit ~ (1 + 2 + 3 + ... + n)
which can be written as
Â 

profit ~ n * (n +1) / 2

which is a quadratic function, and for our needs and simplicity's sake we just may approximate this with the much simpler expression
Â  
profit ~ nÂ²

and since n * d â‰ˆ (p - p0) we can again make a little approximation and write this as

profit ~ (p - p0)Â²


Now we want to know where our break-even point is, our losses will grow and so will the needed break even price move away over time. Lets see how the function might look like. Break even is defined as:

profit = loss
and if we substitute profit and loss with the above equations and introduce some proportionality constant a we now can see that there is a simple function that will express the relationship between the elapsed time since our anti-grid started and the price move that is now needed to break even:
(p - p0)Â² = a * t
this is a quadratic equation and we can solve for p:

p = p0 Â± âˆš(a * t)

Now we have something that we can plot into the chart, or at least imagine how it would look like in a price chart: It is a horizontal parabola, having its vertex at the starting point of our anti-grid and opening to the right!

The same calculations apply to conventional grids also, only profit becomes loss and loss becomes profit here, the parabola remains (almost) the same. (almost because the spread is always working towards increasing the loss, so we might arrive at different values for a.)

The constant a is something that needs to be determined experimentally, it depends on our grid spacing, the spread and the "roughness" of the price curve, its fractal dimension. the term a * t expresses the linear growth of losses that have to be overcome by a price movement p - p0 and the pyramided (quadratic) profits (p - p0)Â² that come along with it.

This is an interesting finding! We can now come to the following conclusions:

· A conventional grid system will stay profitable as long as price stays within an area on the chart which is roughly defined by the shape of a horizontal parabola, the parabola will mark the break-even line of the grid. Current break-even levels, when calculated and plotted into the price chart can easily visualize this and can be extrapolated into the future. If price moves beyond this line the grid trader will experience massive losses and eventually bankruptcy.

· An anti-grid system as described above (and provided with the attached EA) will stay in the losing zone as long as price does not move outside of this parabolic area but once price decides to cross this line the anti-grid trader will experience massive profits. Break-even price levels can be calculated from a running anti-grid at any time and also extrapolated into the future to get an idea how this parabola looks like and whether it is still likely to be broken in the near future and/or to find the best Profit-targets where the anti-grid can be reset. The anti-grid trader will start his anti-grid whenever his chart and market analysis tells him that a relatively big move is likely to come and price will move outside of the parabolic area as soon and as far as possible, no matter into which direction!

· The existence of parabolic support and resistance lines and pivots lining up on parabolas is not an esoteric theory at all, it might instead have a very simple explanation. 

Snow rollers

And what has all this to do with snow rollers? The mass of a snow roller, the distance it must have been rolled is proportional to the square of the number of its layers and the energy you would need to unroll it back up the hill or the potential energy that is released when rolling downhill is proportional to the square of the distance it has rolled, just like the losses of the grid or the profits of the anti-grid are proportional to the square of the distance price has moved.

