System Math

October 9, 2005 - by Ed Seykota
 (with a little help from my friends)
Percent Draw Down – Largest Percentage Equity Retracement

PDD = Retracement / Peak

Retracement = Peak – Subsequent_Low

Instantaneously Compounding Annual Growth Rate

ICAGR = ln(Ratio)/ DateRangeInYears

Ratio = EndValue / StartValue

DateRangeInYears = (EndDate – StartDate) / 365.25

For an account that goes from $1,000.00 to $1,210.00 in two years:

ICAGR =  ln(1.21) / 2 = .19062036 / 2 ~ 9.531 %

Compare with ACAGR, below
Equity From ICAGR

Equity = OriginalEquity * e (DateRangeInYears * ICAGR) 

e = 2.71828183 …

For a $1,000.00 account with a 10% instantaneous annual rate, for 2 years:

Equity = 1000.00 * e (2 * .1)  = 1221.40


Compare with ACAGR, below
Annually Compounding Annual Growth Rate

ACAGR = RatioCycles – 1

Ratio = EndValue / StartValue

Cycles = 1 / DateRangeInYears

DateRangeInYears = (EndDate – StartDate) / 365.25

For an account that goes from $1,000.00 to $1,210.00 in two years:

ACAGR = 1.21(.5) – 1 = .1

Equity From ACAGR

Equity = OriginalEquity * (1 + ACAGR) (DateRangeInYears)
For a $1,000.00 account with a 10% annual rate, for 2 years:
Equity = $1000.00 * (1 + .1)2  = $1,210.00
Frequency – How Often the System Earns Back its Biggest Drawdown

Frequency = ICAGR / PDD

MAR – Managed Accounts Reports Index

MAR = ACAGR / PDD

Bliss – How happy you are with the result

Bliss = (Frequency, Sharpe Ratio, Sterling Ratio, etc)

Lag

Also: Delay,  Low-Pass Filter,  Exponential “Average”

Lag t = Lag t-1 + (Price t – Lag t-1) / ExponentialTimeConstant;

Note: to normalize Exponential and Moving Average ramp response, use:

ExponentialTimeConstant = (MovingAverageTime + 1 ) / 2

Skid Function For Buying on the Open

FillPrice = Open + SkidFraction * (High – Open)

Days to Warm Up – To Allow the Lags to Separate

DaysToWarmUp = 25

DaysToWarmUp ~ LongestTimeConstant * 3 (for good Lag convergence)

Entry Risk

ndEntryRiskPerLot = ndAtrMultiplier * ATR

Entry Quantity

Quantity = EquityBudget * ndHeat / ndEntryRiskPerLot

Position Granulator

Quantity = Round_Lot * (long) (Quantity / Round_Lot + 0.5)

Round_Lot = 250 (for example).
True Range

The Maximum Price Range During the Period Between Two Closes:

Also: the maximum of:

1. High – Low

2. High – Yesterday Close

3. Yesterday Close - Low

AverageTrueRange

The Lag of True Range

Also: The Moving Average of True Range

System Test Variables

Fast Lag Time Constant

Slow Lag Time Constant

ATR Time Constant

ATR Risk Multiplier

Skid Fraction

Heat

Experimental Procedure

Try different combinations to system test variables to find the set that delivers the highest bliss.

