Chapter 7

Ideas for Money Management
Bad money management will crush a good system.
Introduction
A big variable affecting the future performance of any system is money management. It is a major factor in properly implementing any trading system. There are many excellent books devoted just to this subject.

We begin by calculating the risk of ruin for the values you will meet during system testing. The data in the literature do not extend down to the range covered here. The risk-of-ruin calculations assume that your probability of winning and payoff ratio are constant. Since these values change from time to time, the risk-of-ruin calculations are simply for guidance.

We then study an example of the interaction between system de​sign and money-management rules, and the effects of using fixed or variable contracts with a typical breakout system. We then expand on the theme of projecting drawdowns using the standard deviation of monthly equity changes. An out of sample test will convince you that it is reasonable to project future drawdowns with this method. It is very
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useful to have a reasonable projection of future drawdowns because it helps you pick a suitable equity level for a system.

Lastly, we will see how changing bet size affects the equity curve. For a given system, you can change the smoothness of the equity curve by how you alter your betting strategy.

After reading this chapter, you will be able to:

1. Apply the risk-of-ruin ideas for money management.

2. Understand how system design and money-management rules interact with one another.

3. Project the range of possible future drawdowns for any system.

4. Develop strategies for changing bet size after winning and los​ing periods.

The Risk of Ruin
The mathematical calculations of the risk of ruin are the heart of your money-management rules. These statistical calculations assume that you play the game thousands of times with precisely the same odds. How​ever, your trading situation does not fit this ideal in the real world. Nev​ertheless, you can best understand the hazards of leverage by studying the risk of ruin.

Using certain simplifying assumptions, the risk of ruin estimates the probability of losing all your equity. The goal of money management is to reduce your risk of ruin to, say, less than 1 percent. Here we follow the general approach used by Nauzer Balsara (see bibliography for ref​erence; refer to this excellent book for more details).

There are three variables that influence the risk of ruin: (1) the probability of winning, (2) the payoff ratio (ratio of average winning to average losing trade), and (3) the fraction of capital exposed to trading. Your trading system design governs the first two quantities; your money-management guidelines control the third. The risk of ruin decreases as the payoff ratio increases or the probability of winning increases. It is obvious that the larger the fraction of capital risked on each trade, the higher the risk of ruin.

The estimates here follow Balsara's general simulation strategy to estimate the risk of ruin, except that we used a total of only 1,000 simu​lations (rather than 100,000 simulations) to estimate the probabilities. If
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you can go broke in just 1,000 simulations, you probably would not sur​vive 100,000 simulations.

Table 7.1 summarizes the risk of ruin if 1 percent of capital is at risk on each trade with a hard dollar stop. We looked at winning per​centages ranging from 25 to 50 percent, and payoff ranging from 1 to 3. Most trading systems will show about 25 to 50 percent profitable trades.

This range of values is what you would typically see in testing. The 25 percent lower limit for profitable trades is a personal choice. The up​per limit was chosen because the risk of ruin decreases substantially as the winning percentage goes beyond 50 percent. Similarly, it is rela​tively rare to get a payoff ratio greater than 3 when you test one contract per market. Conversely, there is little benefit to trading a system with a payoff ratio less than 1 unless it is very accurate and your transaction costs are small. The smaller bet size of testing (1 percent) is likely to be interesting because Balsara's book does not show risk of ruin for less than 10 percent risked per trade. The results generally agree with his calculations.

These theoretical calculations show that it is not attractive to trade a system with a payoff ratio near 1 unless it has a winning percentage greater than 50 percent. Similarly, the calculations show that if you have a payoff ratio greater than 2.5, then a winning percentage greater than 3 5 percent should reduce your risk to acceptable levels.

Tables 7.2 and 7.3 are for 1.5 and 2 percent of capital risked on each trade, respectively. Note how the risk of ruin increases as the amount risked increases, and decreases as the probability of winning in​creases or payoff ratio increases. These tables show why many traders recommend risking 2 percent per trade with a hard stop.

Table 7.1   Risk of ruin with 1 percent of capital at risk. A 0 probability means the total loss of equity is unlikely, but not impossible.

Probability of Winning(%)


Payoff Ratio




1
1.5
2
2.5
3.0

25
100
100
100
73
3.1

30
100
100
46.9
0.20
0

35
100
74.6
0.1
0
0

40
99.8
0.5
0
0
0

45
52.4
0
0
0
0

50
0
0
0
0
0
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Table 7.2  Risk of ruin with 1.5 percent of capital at risk. A 0 probability means the total loss of equity is unlikely, but not impossible.

Probability of Winning(%)


Payoff Ratio




1
1.5
2
2.5
3.0

25
100
100
100
88.9
12

30
100
100
78.4
1.0
0

35
100
94.5
0.8
0
0

40
100
4.5
0
0
0

45
84.2
0
0
0
0

50
1.4
0
0
0
0

These calculations assume that the payoff ratio and probability of winning are constant. In reality, these numbers keep changing in time, and any estimates you have today will probably change in a few months. Thus, it is better to consider a range of payoff ratios and winning per​centages when you consider your risk of ruin.

Looking at the problem from a different point of view, what would be the "magic" payoff ratios for a 1 percent risk per trade if your win​ning percentages ranged from 25 to 50 percent? The data in Table 7.4, which you can use as a quick reference when you evaluate system testing results, help to answer this question. For example, if the system had a winning percentage of 40 percent, then a payoff ratio above 1.75 would reduce your risk of ruin to manageable levels.

Table 7.3  Risk of ruin with 2 percent of capital at risk. A 0 probability means the total loss of equity is unlikely, but not impossible.

Payoff Ratio
Probability of Winning(%)
1
1.5
2
2.5
3.0

25
100
100
100
94.3
19.7

30
100
100
87.4
3
0

35
100
98.7
16
0
0

40
100
9.2
0
0
0

45
93.6
0
0
0
0

50
5.4
0
0
0
0
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Table 7.4 Payoff ratio needed for negligible risk of ruin with a 1 percent hard stop

Probability of Winning (%)
Payoff Ratio
Risk of Ruin
(%)

25
3.25
0

30
2.75
0

35
2.25
0

40
1.75
0

45
1.5
0

50
1
0

Note the nonlinear nature of these relationships. For example, consider a payoff ratio of 1.5 and winning percentage of 40 percent. If you now change your risk per trade from 1 percent to 2 percent, the risk of ruin increases disproportionately from 0.5 to 9.2 percent (see Tables 7.1 and 7.3). Hence, there is little incentive to overleverage an account and consistently bet much more than 2 percent per trade. You. should also notice the benefits of modifying system design to improve the pay​off ratio, or probability of winning, or both. The main advantage is that you can then increase the fraction of capital allocated to the system without unduly increasing risk.

These calculations do not mean you cannot vary bet size from trade to trade based on other information. For example, as Table 7.4 shows, if your probability of winning is greater than 50 percent and the payoff ratio is greater than 1, then the risk of ruin is very small. Thus, if you can find a mechanism to identify extraordinary opportunities, you can vary bet size. Such variations could significantly improve your over​all results. See the section on identifying extraordinary opportunities in chapter 4.

In summary, the risk-of-ruin calculations show that there is little incentive to overtrade an account by regularly betting, say, 10 percent or more of account equity. A bet size of 1 to 2 percent of account equity is a more prudent choice. However, because the risk of ruin calculations assume that the probability of winning and payoff ratio are constants, and in actual trading, the probability of winning and payoff ratio vary from trade to trade, these risk-of-ruin results should be used only as general guidelines. They can be used to increase exposure for extraordi​nary opportunities.
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This section examines the effects of two different money management strategies on portfolio performance. First we examine the effects of trad​ing a system with a fixed or variable number of contracts. Then we see how portfolio performance differs for the two strategies. Finally, we check if our interval equity changes are useful for projecting worst-case drawdowns.

Vow goal is to take care of the downside, and let the market take care of the upside. You would like to maximize the rate of growth of ac​count equity while managing the extent of cumulative losses. Money management involves all the decisions specifying amount of capital risked per trade. This, in turn, determines the number of contracts traded. The contracts traded impact the percentage of account equity al​located to margin dollars. Of course, you must also choose the markets traded in each account. Yov. can use relatively simple rules or relatively complex rules to make each of these choices, but your choice can signifi​cantly alter account equity evolution. You can also trade the same system with different money-management limits to produce significantly differ​ent results. This section briefly discusses common rules and shows their effects, but you should also review other books devoted just to this one subject.

The simplest risk control tool is an initial risk or money-manage​ment stop. This is usually a hard-dollar stop, with the dollar amount be​ing usually less than 6 percent of your total equity. A hard-dollar stop is simply the amount of capital at risk per trade, usually implemented with a stop-loss order. Thus, you will exit the trade if the loss on all contracts approaches the hard-dollar stops. For example, we saw in the previous section that the usual choice is to risk 1 to 2 percent of your total equity on every position. Then, if your risk per contract is smaller than the to​tal risk, you could trade more than one contract.

You. are making a trade-off between the rate at which you want your equity to grow and the drawdown you are capable of absorbing. Theories such as optimal-f use more complex formulas to increase eq​uity growth beyond the one-contract-per-market approach. However, when you trade multiple contracts, the drawdown tends to increase, and hence money management becomes even more important.

We can examine the interaction between system design and money management by using a channel breakout system on the deustche mark using actual contract data with rollovers. The monthly equity curve for the system trading one contract with $100 allowed for slippage and
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Monthly Equity Curve: Filtered Breakout for DM
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Figure 7.1  Monthly equity curve for deutsche mark trading one contract.

commission is shown in Figure 7.1. This system had a steady increase in equity with several significant retracements. We imported the monthly equity curve into a spreadsheet and analyzed the interval change in eq​uity over 1, 3, 6, and 12 months. Those data appear in Table 7.5.

Some simple calculations will show the usefulness of Table 7.5. As​sume that the monthly average return is zero and that monthly equity changes are normally distributed. Most trend-following systems have losing streaks lasting six months or less. Hence, to estimate downside

Table 7.5 Interval equity change analysis for the deutsche mark over 90 months (2/88-6/95)

Interval Analysis
1 Month
3 Months
6 Months
12 Months

Maximum gain ($)
7,963
7,413
7,213
7,650

Maximum loss ($)
-3,137
-3,925
-5,263
-3,889

Average ($)
208
651
1,297
2,111

Standard Deviation ($)
1,471
2,263
2,667
2,928
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potential, let us look at the worst loss over the 6-month interval. The maximum loss over six months was -$5,263, which is 3.5 times the monthly standard deviation of $1,471, rounded up to $1,500. We will use the 3.5 figure as a guideline, and round it up to 4. Thus, we will plan for a drawdown of four times the standard deviation of monthly equity changes. We know from statistical theory that the probability of getting a number larger than four times the standard deviation is quite small, about 6 in 100,000.

Now for a $50,000 account trading one deutsche mark contract for this system, our projected "worst" drawdown is 12 percent (= ($1,500 x 4) / $50,000 ). Using the same estimate for the upside, our "best" upside annual performance would be 12 percent. Thus, our most likely per​formance band will be ±12 percent. We can make this "linear" assump​tion because we are trading just one contract per market. Let us see how the system performed on an annual basis, assuming the account was re​set to $50,000 at the beginning of each year.

Table 7.6 shows that the performance band of ±12 percent was generally a good estimate. The 10.5 percent drawdown trading just one contract (1990) is worrisome. To cut the figure in half, trade this system with an account equity of $100,000. However, doubling the equity will halve your return, and you will have to decide your comfort level be​tween returns and drawdowns.

Now that you have some feel for how to deal with a single contract, let us consider the impact of trading multiple contracts. One method of selecting the number of contracts is to fix your hard-dollar stop, and then to use market volatility to determine the number of contracts. In such systems, the number of contracts is inversely proportional to vola​tility. When market volatility is high, you trade a smaller number of con-Table 7.6 Annual return for DM system, $50,000 equity at start of year

Year
Percentage Return ($50K account)
Percentage Drawdown ($50K account)
1988
1989
1990
1991
1992
1993
1994
11.5 8.1
-6.5 15.3
-2.1 5.6
-2.9
-1.9
-2.5
-10.5
-5.0
-10.2
-2.4
-5.4
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tracts, and vice versa. We have discussed volatility-based calculations be​fore, such as for the long-bomb system in chapter 5. If volatility is $2,000, you buy five contracts for a $10,000 hard stop. If volatility tri​ples to $6,000, you buy just one contract. You can use any measure vola​tility, such as the 10-day SMA of the daily range.

In trading terms, the volatility is often low at the start of a trend after the market has consolidated for a few months. Your volatility-based criterion will trade more contracts, giving you a big boost if a dynamic trend occurs. Conversely, near the end of a trend, the volatility is usually higher, and you will buy fewer contracts. Thus, any false signals near the end of a trend will have a proportionately smaller impact.

If the volatility-based logic worked perfectly, you would have greater exposure during trends and smaller exposure during consolida​tions. Thus, your overall results should improve "nonlinearly" with vari​able contracts versus trading a fixed number of contracts each time. For example, trading, say, eight contracts using a volatility-based entry crite​rion may be better than just trading a fixed number of eight contracts at every signal. You hope to achieve greater returns with smaller draw​downs (higher profit factor) using the volatility-based contract calcula​tions. Figure 7.2 shows the effects of using a volatility-based multiple contract system using the breakout system for the deutsche mark. Com​pare this equity curve to the curve in Figure 7.1 for one contract.

The annual returns for the multiple-contract strategy are shown in Table 7.7. The multiple-contract system made more than five times the profit of the single-contract system. The system traded a maximum of eight contracts, and an average of three contracts. The drawdowns were, on average, only three times higher. Thus, there was a significant im-

Table 7.7 Annual return for deutsche mark system, $50,000 equity at start of year, multiple contracts

Year
Percentage Return ($50K Account)
Percentage Drawdown ($50K Account)

1988
102.8
-4.0

1989
44.5
-5.9

1990
-24.7
-43.6

1991
-15.1
-11.8

1992
-6.2
-30.5

1993
20.6
-6.0

1994
-15.7
-23.4
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Filtered breakout for DM with volatility-based multiple contracts
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Figure 7.2  Equity curve for deutsche mark system with multiple contracts.

provement in performance by going to a multiple-contract strategy. Of course, the drawdowns were higher as well. Let us look at the interval returns to better understand system performance.

Comparing Tables 7.5 for one contract and 7.8 for multiple con​tracts, you will see the big difference due to the variable contract strat​egy, since the quantities are three to four times larger in Table 7.8. For example, if we traded five contracts for the DM system from Table 7.5, the maximum drawdown for the 6-month interval would be -$26,315 (= 5 x $5,263). The variable-contract strategy (Table 7.8) produces a maximum 6-month loss of-$21,800, 17 percent smaller than the fixed 5x strategy. However, the fixed 5x strategy produces the same nominal net profit as the variable contract strategy. Thus, the "nonlinearity" of the variable-contracts logic can produce interesting results.

As in the single contract strategy, we round up the 1-month stand​ard deviation to $6,000 and use a 4x multiple, to estimate -$24,000 as the "worst" drawdown. Thus, for a $50,000 account this would be a per​formance band of 48 percent. It should be immediately obvious that we are practically overleveraging a $50,000 account with this multiple-con-
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Table 7.8 Interval equity change analysis for the deutsche mark over 90 months with multiple contracts (2/88-6/95)

Interval Analysis         1 Month      3 Months     6 Months     12 Months
Maximum gain ($)
28,900
49,500
57,575
52,413

Maximum loss ($)
-7,950
-15,700
-21,800
-15,213

Average ($)
1,047
3,238
6,432
9,479

Standard deviation ($)
5,923
10,613
13,944
14,963

tract system. Comparing Table 7.6 for single contracts with Table 7.7 for multiple contracts, observe that in 1991, the 1-contract system made a 15.3-percent profit, versus a 15.1-percent loss for the multiple-contract system. It is not recommended that you trade an account with so much leverage, and these calculations emphasize this point.

When you increase the amount of account equity, it reduces the fluctuations in equity on a percentage basis. Hence, when you calculate a linear regression on the percentage changes in equity, then you get a smoother curve by using a smaller leverage. This is only natural, since the equity in the account acts like a buffer to absorb small fluctuations when you reduce leverage. You can see this pattern clearly in Table 7.9, which shows the standard error for account sizes of $50,000, $75,000, and $100,000 for the data shown in Table 7.5.

A decrease in the standard error means the equity curve is smoother. As the size of the account increases, the percentage fluctua​tions decrease. Note that our estimated performance band was a good guess about drawdowns. Thus, the 1-month standard deviation of equity returns times four may be a good starting point to estimate downside risk. You can then deduce the account size to maintain a low level of drawdowns. Say you trade six markets, and want to limit the "worst" drawdown to 3 percent. Then you would trade the multiple contract system with an account equity of $800,000. This is very different from the $50,000 account.

Table 7.9 Smaller leverage gives a smoother equity curve on a percentage basis

Account Size
Standard Error of Monthly Changes (%)
$50,000 $75,000 $100,000

2.94 1.96 1.47
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The results and discussion of this section should convince you that money management strategies can significantly alter portfolio perform​ance. As stated previously, as a design philosophy, you should try to pro​tect the downside and let the market take care of the upside. In the next section we examine if it is possible to estimate future drawdowns using our interval analysis of the equity curve.

Projecting Drawdowns
A key money-management goal is to protect the downside using rigid risk control. We would therefore like to make reasonable projections about potential drawdowns. We have to rely on past analyses to forecast the future, so we should try to err on the side of caution, and bias our forecasts toward the high side. It is better to plan for a larger drawdown than a smaller one.

The previous section suggested that the standard deviation of monthly equity changes for a system is a reasonable tool to project the magnitude of future losses. We first developed the daily equity curve, then converted it into a monthly equity curve, and then calculated the monthly changes in equity. Using spreadsheet software, we can also cal​culate the standard deviation of monthly equity changes. Let us call this quantity <7i for convenience. A conservative forecast for future draw​downs is 4oi for any system. However, this is only an estimate, and you could consider other nearby values such as 5oi or even 3ai.

To test this forecasting technique, we used continuous contracts from January 1, 1985, through December 31, 1990, for these seven arbi​trarily selected markets: cotton, Eurodollar, gold, heating oil, Japanese yen, Swiss franc, and U.S. bond. We tested three arbitrary, nonop-timized systems: the 65sma-3cc, a 20-bar breakout on close (CHBOC) with a 10-tick barrier, and a volatility-based system (VOL). The rules for this last system are described in detail in chapter 8 on data scrambling. We used a $2,500 initial stop and an exit on trailing 10-day high or low, and allowed $100 for slippage and commissions. These choices were all made arbitrarily, without any idea of how the systems will perform and without looking at the data.

The logic for entering the markets is quite different for each sys​tem, although they have the same exit strategy. Hence, being trend-fol​lowing in nature, they should all be profitable in trending markets. It is their response to sideways markets that will differentiate system per​formance. The 65sma-3cc system will probably show smaller losses,
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Table 7.10 Simulated profits and drawdowns for the 1985-1990 period (Max P = net profit, MIDD = maximum intraday drawdown)

Market
CHBOC MaxP (S)
CHBOC MIDD ($)
VOL. MaxP (S)
VOL. MIDD (S)
65sma-3cc MaxP ($)
65sma-3cc MIDD (S)

Cotton
5,245
-16,005
27,165
-7,330
20,675
-5,815

Eurodollar
13,950
-1,750
9,475
-8,725
9,675
-4,275

Gold
-10,330
-16,200
-1,170
-12,790
-4,280
-10,280

Heating oil
15,382
-20,751
-32,825
-50,571
21,761
-13,380

Japanese
38,663
-11,513
59,913
-8,938
13,475
-11,113

yen







Swiss franc
1,450
-18,663
35,075
-18,750
12,350
-11,400

U.S. bond
17,513
-10,400
49,413
-9,125
-17,025
-28,438

56,631

-84,701

Totals

81,873

-95,282   147,046  -116,229

since it tends to be self-correcting during trading ranges. The CHBOC 20-bar breakout will stay out of narrow trading ranges, but will suffer false breakouts during broad trading range markets. The volatility sys​tem will be vulnerable to sharp moves within the trading range.

By examining overall system profits and maximum intraday losses, you can better appreciate the analysis of monthly equity changes. Tables 7.10 and 7.11 show that there were wide differences in overall profitabil​ity and drawdowns for the three systems over the seven markets.

Table 7.11 Simulated profits and draw downs for the 1991-95 period (Max P = net profit, MIDD = maximum intraday draw down)

Market
CHBOC MaxP ($)
CHBOC MIDD
($)
VOL. MaxP ($)
VOL. MIDD
($)
65sma-3cc MaxP ($)
65sma-3cc MIDD ($)

Cotton
18,430
-5,265
9,195
-11,425
33,060
-8,940

Eurodollar
3,850
-2,200
350
-4,675
1,525
-2,225

Gold
-12,630
-12,630
-17,750
-18,660
-870
-2,510

Heating oil
-7,080
-15,813
-24,330
-25,296
-5,113
-10,261

Japanese
19,563
-11,200
27,463
-1 3,925
44,500
-3,538

yen







Swiss franc
17,925
-9,000
18,700
-10,850
5,750
-12,313

U.S. bond
-7,531
-19,756
-1,288
-9,556
^t,538
-10,706

Totals

32,527

-75,864

12,340

-94,387

74,314

-50,493
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The 65sma-3cc system produced the smallest total drawdown, fol​lowed by the CHBOC system. Note the large drawdowns produced by the volatility system in heating oil from 1985 to 1990. Gold, heating oil and U.S. bonds were difficult to trade with these systems. Note also the large fluctuations in profits and losses over the test periods. You should focus on relative differences in system performance.

We would like to see if this interval analysis can project future drawdowns. Hence, we exported the daily equity curves, converted them into monthly curves, and used a spreadsheet to develop information on changes in equity over 1, 3, 6, 7, 8, 9, and 12 months.

In most systems tested, the periods of drawdown usually last less than 9 months. Hence, we paid greater attention to the 6- to 9-month range. We calculated the standard deviation of the monthly equity changes, and then determined the worst performance over any of the above intervals, hoping that the ratio of the worst interval performance to the standard deviation of monthly equity changes would be 5 or less.

The equity calculations were repeated for the next block of data, from January 1, 1991, through June 30, 1995, without changing the sys​tem. The new test period was an "out of sample" test to check stability. We then did the interval equity change calculations in a bid to see if the forecast for the worst drawdown based on the data from 1985 to 1990 had held up on the data from 1991 to 1995. Ideally, the standard devia​tion of monthly equity changes would be roughly comparable in the two periods, to reinforce our confidence in this approach.

Table 7.12 shows the standard deviation of monthly equity changes and maximum drawdown for the three systems over each period. The monthly standard deviation was quite stable. The ratio of the average loss was approximately four times the monthly standard deviation over both time periods. This is encouraging, since we did an "out of sample" test without optimization using arbitrarily selected systems and markets. These data show that it is reasonable to project future drawdowns by us​ing the standard deviation of monthly equity changes, assuming a poten​tial loss of four to five times the monthly standard deviation.

Once you know the projected loss, you can immediately gauge a possible equity level to trade the system or portfolio. Let us say you wanted to keep the drawdowns below 20 percent. To be safe, let us use a target of 15 percent, with a 5-percent cushion for future uncertainties. Hence, if you had a calculated standard deviation of $6,000, then a 5x forecast would be a drawdown of-$30,000. Since we want to keep pro​jected drawdowns at the 15-percent level, the approximate equity level is $200,000 for trading this system or portfolio.
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Table 7.12 Comparison of standard deviation and theoretical losses for three systems over two different time periods using monthly changes in equity




Ratio of







Worst


Ratio of


Monthly Standard
Worst
Drawdown to
Monthly Standard
Worst
Worst Drawdown


Deviation
Drawdown
Standard
Deviation
Drawdown
to

System
(1985-1990) ($)
(1985-1990) (S)
Deviation (1985-1990)
(1991-1995) ($)
(1991-1995) (S)
Standard Deviation (1985-90)

CHBOC
6,879
-21,977
3.2x
5,944
-28,587
4.2x

VOL
4,229
-21,729
5.2x
4,739
-11,277
2.7x

65sma-3cc
6,080
-25,550
4.2x
5,804
-23,072
3.8x

Average
3.7x
4.0x
5,496
-20,979
5,729     -23,085
Remember that our projections are only approximations of what might happen, and no guarantee that losses will remain at or near this level. However, the method discussed in this section does provide an ob​jective tool to plan for reasonable equity losses. You must rigidly enforce the risk control mechanism incorporated into the system tests, otherwise these forecasts are meaningless. Ideally, once we have protected the downside, the design of our system and future market action will take care of performance on the upside.

Changing Bet Size after Winning or Losing
One of the key money-management decisions you have to make is how you will change your bet size as your account equity evolves in time. Your trade-off is between equity growth and smoothness of the equity curve. This section presents some common "betting" strategies and their impact on the equity curve.

Two references will fill in the background on betting strategies. Bruce Babcock's book on trading systems examines different betting strategies. Jack D. Schwager's interviews with market wizards shows that many indicated that they reduced the size of their trades during losing periods. These references (see bibliography for details) should convince you that changing bet size can be as important as your system design.
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The premise behind changing bet size is that you can use the out​come of the last trade to predict the outcome of the next trade. This im​plies that winning and losing trades come in streaks. However, it is easy to show mathematically that successive trades are independent. Hence, on average, it is difficult to justify the premise behind changing bet size. Despite this mathematical fact, most traders will tell you there are psy​chological benefits to reducing trade size during a drawdown. You can be conservative and assume losing trades will come in bunches, though winning trades may not. Under this assumption, you could generate a smoother equity curve by changing bet size.

A simulation will help us to examine the effect of different betting strategies on the smoothness of the equity curve. We will use the stand​ard error calculations to have a uniform basis for the comparison. We chose ten trades at random, half of them winners, and sampled these trades at random to construct 14 sequences often trades each. On each sequence, we then tested the following four strategies:

1. Constant contracts: always trading two per signal.

2. Double-or-half: if the previous trade was a winner, trade four contracts. If the last trade was a loser, trade one contract.

3. Half-on-loss: if the previous trade is a loser, trade one contract. If the last trade was a winner, then trade two contracts again.

4. Double-on-loss: if the previous trade is a loser, trade four con​tracts. If the last trade is a winner, then trade two contracts again.

We started with $100,000 in each portfolio. Every strategy was tested on precisely the same trades. We ran 14 simulations, for a total of 140 trades, and then averaged the equity curves for each trading strat​egy. We compared the averaged curves for each strategy to the average curve for trading two contracts per trade. Finally, we used linear regres​sion analysis to calculate the standard error.

You should conduct a larger simulation with your data to find the strategy you like. In particular, be aware that the double-on-loss is the riskiest strategy. If you are hit with an unusually long string of losses, this strategy will produce the largest drawdowns.

Table 7.13 shows the effect of changing the bet size after each trade. The strategy of halving trade size to one contract after each losing trade produced a 21.6-percent reduction in the standard error of the eq​uity curve for only a 2.4-percent profit penalty. Thus, we got a substan​tially smoother curve for a relatively small reduction in profits.
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Table 7.13  Effect of betting strategies on standard error of average equity curve

Strategy
Number of Contracts after Wins
Number of Contracts after Loss
Average Ending Equity (S)
Percentage Change in Equity
Standard Error
($)
Percentage Change in Standard Error

Constant
2
2
110,377
—
970
—

Half on loss
2
1
107,692
-2.4
760
-21.6

Double or
4
1
112,699
2.1
1,366
40.8

half







Double on
2
4
115,746
4.9
1,488
53.4

loss







The double-or-half strategy increased ending equity on average by only 2.1 percent, but the standard error increased by nearly 41 percent. You would expect this strategy to show sharp gains if winning trades come in bunches. Hence, the equity curve will be rougher and the in​crease in standard error is no surprise.

The double-on-loss strategy was the riskiest, as you can see by a more than 53-percent increase in standard error. The equity curve (see Figure 7.3) shows that this strategy can produce steep drawdowns. Al​though this strategy had the highest ending average equity, this was only 5 percent greater than the constant contract strategy. Hence, the relative risk reward does not seem worth the aggravation.

This limited simulation supports the opinion expressed by many accomplished traders that they like to reduce trade size during draw​downs. Table 7.13 clearly shows that the half-on-loss strategy had the best reward-to-risk performance. Some traders suggest that they defer accepting new signals during drawdowns, but ignoring new signals may cause you to miss just the signal you need to boost equity.

Table 7.13 shows that the fixed contracts strategy is also a reason​able choice. Certainly, when you are starting off, you may wish to con​sider this strategy to keep life simple. Eventually, as you feel more con​fident and have more equity, you can move on to other more elaborate strategies.

Note that when you use a fixed 2-percent stop to calculate a vari​able number of contracts, you are automatically adjusting position size to equity and volatility. If you have losing trades, equity will drop and bet size will decrease. Similarly, after profits, your bet size will increase. Hence, this strategy will produce a different equity curve. The calcula​tions here should provide a starting point for you to explore other com-
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Figure 7.3 Average equity curves for four betting strategies. The "Const MM" curve is for a constant two contracts per trade. The "Var MM1" curve is for the double-or-half strategy. The "Var MM2" is for the half-on-loss strategy. The "Var MM3" curve is for the double-on-loss strategy.

plex strategies, such as continuously varying exposure during a trade. Ultimately, you are the best judge of the betting strategy that suits your style of trading.

Summary
In this chapter we discussed key money-management ideas. We began by examining the risk of ruin. Those calculations show that there is little incentive to overleverage a trading account. The risk-of-ruin calcula​tions assume that your bet size, payoff ratio, and fraction winners are fixed. However, you can vary bet size if you could identify an extraordi​nary opportunity in the markets.
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We then looked at the interaction between system design and money management. The design philosophy is for you to protect the downside and let the market take care of the upside. We then used the standard deviation of monthly equity to project future drawdowns at four to five times the standard deviation.

We finished by looking at how betting strategies affect the smooth​ness of the equity curve. The fixed-contracts per signal is a reasonable choice for most traders. You can get a smoother curve by reducing posi​tion size after a losing trade. Your other strategies, such as double-on-win or double-on-loss, greatly increased equity curve roughness. You should understand this material well, because each of these money-man​agement strategies can significantly affect future portfolio performance.

