Implementing EMA Crossover System Using AmiBroker

System

1. Buy Rule

Fast EMA crosses over slow EMA. Buy next day at the open.

2. Sell Rule

Slow EMA crosses over fast EMA. Close all positions the next day at the open.

3. Skid (commission and slippage)

Use price half way between open and high for buy and half way between open and low for sell.

4. Position Sizing

Algorithm is volatility-based.

Number of shares = (equity * heat) / (ATR* ATR_multiplier).

AmiBroker provides dynamic position sizing capability which is required for this project. 

5. Other Considerations

Long only. No stops.

Issues and workarounds

1. Built-in EMA(C, n) requires all n days of data to calculate.

Workaround: write own EMA0 function.

2. Position sizing is dynamic only when using percentage, not dollar amount.

Workaround: converting dollar amount formula to using percentage

            PositionSizeShares = (equity * heat) / (atr * atr_multiplier) 

            PositionSizeDollar = PositionSizeShares * buyprice

            PositionSizePercent = PositionSizeDollar/equity = heat * buyprice/ (atr*atr_multiplier)

3. Position size is rounded down in AmiBroker, not rounded to the closest even number.

No workaround. Add a small adjustment percentage to the PositionSize to simulate the results Ed posted on TT website. This is not a solution since that percentage has to be changed from run to run.

4. Equity calculation uses today's close, one day off Ed's calculation.

Workaround: Fortunately there is an option in AmiBroker’s back tester to use yesterday's equity to calculate position size.

System in AFL (AmiBroker Formula Language)

SetOption("InitialEquity", 1000000);

SetOption("MinShares", 50);

SetOption("NoDefaultColumns", True );

SetOption("CommissionMode", 2); //$$ per trade
SetOption("CommissionAmount", 0);

SetOption("MarginRequirement", 10);

SetOption("UsePrevBarEquityForPosSizing", True);

SetTradeDelays( 1, 1, 1, 1 );

RoundLotSize = 50;

function EMA0(A, p)

{


r[0] = a[0];


ep = 2/(p+1);


for(i = 1; i < BarCount; i++)


{



r[i] = r[i-1] + (a[i] - r[i-1]) * ep;


}


return r;

}

tr = Max(H-L, Max(abs(H-Ref(C, -1)), abs(Ref(C, -1)-L)));

tr[0] = H[0] - L[0];

fast = EMA0(C, Optimize("FastEMA", 50, 20, 90, 10));

slow = EMA0(C, Optimize("SlowEMA", 200, 100, 500, 50));

Buy = Cross(fast, slow);

Sell = Cross(slow, fast);

Buy[1] = 0; // to avoid false signal at the beginning
ATR_multi = Optimize("ATP Multi", 5, 3, 9, 2);

ATR0 = EMA0(tr, 20);

Risk_Per_Share = Ref(ATR0, -1) * ATR_multi;

Heat = Optimize("Heat", 0.05, 0.01, 0.21, 0.02);

BuyPrice = (H+O)/2;

SellPrice = (L+O)/2;

PosSize = Heat * BuyPrice/ Risk_Per_Share * 100; // percentage of equity
PSAdjust = 0.45; // the additional ~0.4% is used to simulate Ed's rounding to "nearest 50" instead of rounding down.
SetPositionSize(PosSize + PSAdjust, spsPercentOfEquity);

Filter = 1;

AddColumn( DateTime(), "Date", formatDateTime ); 

AddColumn(O, "Open");

AddColumn(H, "High");

AddColumn(L, "Low");

AddColumn(C, "Close");

AddColumn(fast, "FastEMA", 1.3);

AddColumn(slow, "SlowEMA", 1.3);

AddColumn(ATR0, "ATR", 1.3);

AddColumn(IIf(Buy, 111, IIf(Sell, 222, 0)) , "Buy1Sell2", 1);

AddColumn(PosSize, "PosSize%Eq");

AddColumn(Equity() , "Equity");

Plot(fast, "FastEMA", colorRed);

Plot(slow, "SlowEMA", colorYellow);

Single Run Results

Open symbol “SP----C” on main window.

On Automatic Analysis window, select “Apply to: current symbol” and “Range: all quotations”.

The trade log can be generated by running Back Test with reporting option set to “trade list”.

The metrics log can be generated by running Explore.

Run 0.0 

Almost identical results to those on TT website.

Use PSAdjust=0.45(%) to simulate rounding to nearest 50.

Annual Return = 5.12%

Maximum System Drawdown = 47.09%

Bliss = CAR/MaxDD = 0.11

	Trade
	Date
	Price
	Ex. date
	Ex. Price
	% chg
	Profit
	% Profit
	Shares
	Cum. Profit

	Long
	9/16/1982
	124.825
	2/16/1984
	150.45
	20.53%
	78156.25
	20.53%
	3050
	78156.25

	Long
	9/11/1984
	155.95
	12/12/1984
	149.675
	-4.02%
	-32002.5
	-4.02%
	5100
	46153.78

	Long
	1/22/1985
	161.475
	9/27/1985
	155.3
	-3.82%
	-28096.3
	-3.82%
	4550
	18057.45

	Long
	11/11/1985
	168.85
	10/28/1987
	176.35
	4.44%
	45750
	4.44%
	6100
	63807.45

	Long
	10/12/1988
	229.3
	2/15/1990
	263.65
	14.98%
	121942.6
	14.98%
	3550
	185750.02

	Long
	5/18/1990
	282.2
	8/20/1990
	250.8
	-11.13%
	-87920.1
	-11.13%
	2800
	97829.96

	Long
	2/14/1991
	286.7
	4/13/1994
	343.125
	19.68%
	107207.5
	19.68%
	1900
	205037.43

	Long
	8/29/1994
	372.925
	11/30/1994
	348.85
	-6.46%
	-71021.2
	-6.46%
	2950
	134016.24

	Long
	1/30/1995
	362.875
	9/17/1998
	818.9
	125.67%
	1436479
	125.67%
	3150
	1570495.06

	Long
	11/10/1998
	915.7
	10/9/2000
	1058.85
	15.63%
	157465
	15.63%
	1100
	1727960.02

	Open Long
	6/2/2003
	562.05
	7/22/2005
	821.1
	46.09%
	466289.9
	46.09%
	1800
	2194249.89


Detailed trade log and metrics log are in the attached spreadsheet files: SP.0.Trades.csv and SP.0.Metrics.csv.

Optimization

Four variables are used in the optimization. They are:

1. Slow EMA period: From 100 to 500, step 50.

2. Fast EMA period: From 20 to 90, step 10.

3. Heat: From 0.01 to 0.21, step 0.02

4. ATR Multiplier (ATRM): From 3 to 9, step 2.

PSAdjust=0 is used which means that all position sizes are rounded *down* to the 50 numbers instead of rounded to the closest. 

There are totally 2880 runs. It took about 5 minutes on a 650MHz laptop with 512MB memory.

Detailed results are attached as SP.Optimizing.csv.

From the spreadsheet, it seems that slow=400 and fast=50 is one of the best combinations.

To further optimize the other two variables:

1. Heat: From 0.01 to 0.50, step 0.1

2. ATR Multiplier(ATRM): From 1 to 9, step 1

Detailed results are attached as SP.Optimizing.Heat.ATRM.csv. 

Since a 10% margin requirement was put in the system formula, many combinations of Heat/ATRM can reach the maximum bliss of 0.48. But the maximum system drawdown of 89.55% would be difficult to stomach. 

Maximum Bliss = 0.48 (under 10% margin constraint)

Maximum system drawdown = 89.55%

(slow, fast, heat, ATRM) = (400, 50, 0.23~0.50, 1)

3D representation of (Heat, ATRM) optimization:

X-axis – Heat, Y-axis – ATRM, Z- Net Profit

The Net Profit reaches maximum at (0.23, 1).
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