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This research proposes using a Pareto-based approach to analyze trading systems. The
statistical values earned from the back-test are numerous. It is difficult to choose among many
criteria. Therefore, the Pareto ranking technique can help investors to see the potential of their
trading system compared with other strategies.

The Pareto-based approach used in this research does not require assigning the weight
to each objective which is different from a weighted sum approach. It is also more convenient
than a goal programming approach in that it does not require setting the goals.

In the experiments, 1,000 trading systems are ranked based on the Pareto method. It
was found that the trading systems ranked at the frontier are away from the poor systems. They
dominate the other systems in terms of profit and risk. These provide information about how good

of the trading system and help investors to choose an appropriate system.
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2.2.1 Moving Average (MA)
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2) Exponential Moving Average (EMA)
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2.2.2 MACD (Moving Average Convergence/Divergence)
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MACD = EMA (12 pays) — EMA (26 Days) (2.3)

2.2.3 Average Directional Index (ADX)
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2.2.4 Stochastic Oscillator (STO)
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%K — Recent Close—Lowest Price(n) X 1 00 (28)

Highest Pricc(n) —Lowest Pricc(n)

%D = 3 — period moving average of %K (2.9)
Taol  (n) Ao TuIUTU
Recent Close Ao :1m11a o Jogiiu
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Lowest Price(n) 719 51016180 11329 n AUNH 1IN

2.3 AMIADN (Statistic)
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2.3.1 Expectancy
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2.3.4 CAGR (Compound Annual Growth Rate)
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Expectancy

CAGR

New Max DD

Buy :
Sell :

: TRIX(14) Cross Above EMA TRIX(31) AND

SETINDEX > EMA SETINDEX(10)
DMI +DI(35) Cross Above DMI -DI(35)

8.47

10.03

2.09

Sell

Buy :

Exit :

: SAR(0.02,0.47) Cross Above Close Price AND

SETINDEX > SMA SETINDEX(10)

: Close Price Cross Above Lower Envlop(5,10)

Stop Loss 12 %

39.7

7.01

Exit

Buy :
Sell :
Sell :

: MFI(40) Cross Below Value MFI(80) AND

Close Price > Lower Envlop(25,6)
ROC(13) Cross Above Value ROC(-6.5) AND
MACD Line(12,26) Cross Above MACD Signal(9)

: Stop Loss 13 %

20.69

523

0.1

Buy :
Sell :

Exit :

: ADOSC(3,10) Cross Below Value ADOSC(0) AND

SAR(0.03,0.26) < Close Price
Close Price IS New Low(100)

Stop Loss 4 %

11.15

Sell

Buy :

: TRIX(14) Cross Above EMA TRIX(30) OR

STO %K(29,6,24) Cross Below STO %D(29,6,24)

: PPO(14,40) Cross Above Value PPO(0)

2.27

4.62

1.82

Exit

Buy :
Buy :
Sell :
Sell :

: WillR(14) Cross Above Value WillR(20) OR

Close Price IS New Low(30) AND
SETINDEX > SMA SETINDEX(20)
PVI Cross Above EMA PVI(195) OR
Close Price IS New High(30)

: Stop Loss 8 %

5.31

4.17

2.04

Sell :
Sell :

Exit :

: PPO(18,31) Cross Above Value PPO(0)

PPO(18,31) Cross Below Value PPO(0) OR
DMI(14) Cross Above DMI +DI(14)

Stop Loss 12 %

4.05

3.94

3.09

Sell

Buy :

Exit :

: MACD Line(12,26) Cross Above Value MACD Line(0) AND

CRS(SETINDEX)(156) < Value CRS(1)

: MACD Line(12,26) Cross Above Value MACD Line(0)

Stop Loss 15 %

3.19

3.62

2.46




30

Buy :
Sell :
Sell :

Exit :

TRIX(14) Cross Above EMA TRIX(101)
MFI(34) Cross Below Value MFI(44) OR
Close Price Cross Above Upper Band(20,2,2)
Stop Loss 12 %

2.55

3.48

2.71

10

Buy :
Buy :
Sell :
Sell :

Exit :

TRIX(13) Cross Above EMA TRIX(144) AND
SETINDEX > EMA SETINDEX(40)

ADX +DI(53) Cross Below ADX -DI(53) OR
ROC(25) Cross Above Value ROC(-6.5)

Stop Loss 11 %

2.92

3.15

1.55

11

Buy :
Sell :

Exit :

Close Price IS New Low(20)
Close Price IS New High(20)

Stop Loss 13 %

0.88

3.02

0.79

12

Buy :
Sell :

Exit :

Close Price IS New Low(30)
Close Price IS New High(30)

Stop Loss 4 %

0.9

2.9

0.66

13

Buy :
Buy :
Buy :
Sell :

Exit :

ROC(15) Cross Below Value ROC(-6.5) OR
EMA(30) Cross Above Close Price AND
SETINDEX > SMA SETINDEX(40)
ROC(15) Cross Above Value ROC(-6.5)

Stop Loss 13 %

1.8

14

Buy :

Buy :

Sell

Sell :

Exit :

Close Price Cross Below Upper Envlop(125,6) OR
SAR(0.02,0.2) Cross Below Close Price
: RSI(14) Cross Below Value RSI(30) OR
SAR(0.02,0.2) Cross Above Close Price

Stop Loss 7 %

0.95

2.04

1.73

15

Buy :
Sell :

Exit :

Close Price IS New High(30)
Close Price IS New Low(40)

Stop Loss 9 %

1.64

1.77

2.41

16

Buy :

Sell

Exit :

Close Price IS New Low(30)
: Close Price IS New High(30)

Stop Loss 1 %

1.75

17

Buy :
Buy :
Sell :

Exit :

Close Price IS New Low(110) OR
PVI Cross Above EMA PVI(255)
Close Price IS New High(110)

Stop Loss 9 %

0.74

1.62

0.78

18

Buy :
Sell :
Sell :

Exit :

SAR(0.04,0.2) Cross Below Close Price
SAR(0.04,0.2) Cross Above Close Price OR
STO %K(29,6,24) Cross Above Value STO(85)

Stop Loss 12 %

0.5

1.97

19

Buy :

Sell

Exit

Close Price IS New Low(30)
: Close Price IS New High(30)

: Stop Loss 13 %

0.45

1.41

0.85
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20

Buy :
Buy :
Sell :
Sell :

Exit :

NVI Cross Above EMA NVI(151) OR
EMA CMO(9) Cross Below CMO(14)
PVI Cross Above EMA PVI(235) OR
DMI(35) Cross Below DMI -DI(35)

Stop Loss 14 %

0.61

1.18

1.81

21

Buy :

Sell

Sell :

Exit :

Close Price IS New Low(20)
: Close Price IS New High(20) AND
Close Price IS New Low(100)

Stop Loss 13 %

0.56

1.15

1.23

22

Buy :
Sell :

Exit :

Close Price IS New Low(20)
Close Price IS New High(20)
Stop Loss 14 %

0.3

0.83

23

Buy :
Buy :
Sell :
Sell :

Exit :

ROC(86) Cross Above Value ROC(9) OR
Close Price IS New Low(30)

EMA(8) Cross Below EMA(90) OR
Close Price IS New High(30)

Stop Loss 1 %

0.32

0.93

1.07

24

Buy :
Sell :
Sell :

Exit :

Close Price IS New Low(106)
Close Price IS New High(106) OR
PPO(12,26) Cross Below Value PPO(-1)

Stop Loss 3 %

0.44

0.89

1.14

25

Buy :

Sell

Exit :

SMA(8) Cross Above SMA(10)
: SMA(8) Cross Below SMA(10)

Stop Loss 13 %

0.3

26

Buy :
Sell :

Exit :

SAR(0.02,0.2) Cross Above Close Price
SAR(0.02,0.2) Cross Above Close Price

Stop Loss 4 %

0.32

0.8

1.07

27

Buy :

Sell

Exit

Close Price Cross Above Middle Band(20,2,2)
: Close Price Cross Below Upper Envlop(43,7)

: Stop Loss 14 %

0.21

0.71

1.16

28

Buy :
Sell :
Sell :

Exit :

Close Price IS New High(20)
Close Price IS New Low(20) OR
PVI Cross Above EMA PVI(255)

Stop Loss 1 %

0.15

29

Buy :

Buy
Buy
Sell

Exit

CMO(14) Cross Above Value CMO(0) OR

: TRIX(70) Cross Above EMA TRIX(89) AND
: SETINDEX > EMA SETINDEX(30)

: CMO(14) Cross Below Value CMO(0)

: Stop Loss 13 %

0.43

0.65

1.44
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30

Buy :
Buy :

Buy :

Sell :

Sell :

Exit :

Close Price IS New Low(80) OR
Close Price IS New High(40) AND
CMO(20) < Value CMO(4)

Close Price IS New High(80) OR
Close Price IS New Low(40)

Stop Loss 3 %

0.25

0.63

0.84
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Expectancy

CAGR

Payoff Ratio

New Max DD

W/L Ratio

1

Buy :
Buy :
Sell :

TRIX(14) Cross Above EMA TRIX(31) AND
SETINDEX > EMA SETINDEX(10)
DMI +DI(35) Cross Above DMI -DI(35)

8.47

10.03

71.09

2.09

0.43

Buy :
Buy :
Sell :

Exit

SAR(0.02,0.47) Cross Above Close Price AND
SETINDEX > SMA SETINDEX(10)

Close Price Cross Above Lower Envlop(5,10)

: Stop Loss 12 %

39.7

7.01

122.6

0.5

Buy :
Buy :
Buy :
Sell :

Sell :

MFI(14) Cross Above Value MFI(45) OR
SMA(95) Cross Above SMA(19) AND
Close Price < Lower Envlop(71,4)
CCI(61) Cross Below Value CCI(-100) OR

WilIR(89) Cross Below Value WillR(20)

11.15

4.72

23.36

11.34

Buy :

Buy :

Sell

TRIX(14) Cross Above EMA TRIX(30) OR
STO %K(29,6,24) Cross Below STO %D(29,6,24)

: PPO(14,40) Cross Above Value PPO(0)

2.27

4.62

9.87

1.82

0.69

Buy :
Sell :
Sell :

Exit :

TRIX(14) Cross Above EMA TRIX(101)
MFI(34) Cross Below Value MFI(44) OR
Close Price Cross Above Upper Band(20,2,2)
Stop Loss 12 %

2.55

16.44

0.3
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Buy :
Sell :

Exit :

Close Price IS New Low(20)
Close Price IS New High(20)

Stop Loss 13 %

0.88

3.02

10.12

0.79

0.25

Buy :
Sell :

Exit :

Close Price IS New Low(30)
Close Price IS New High(30)

Stop Loss 4 %

0.9

2.9

23.15

Buy :
Sell :

Exit :

SMA(8) Cross Below Close Price
CCI(55) Cross Below Value CCI(-100)

Stop Loss 10 %

1.18

2.01

10.19

1.82

0.28

Buy :
Sell :

Exit :

SAR(0.02,0.2) Cross Below Close Price
PPO(10,17) Cross Below Value PPO(-3)

Stop Loss 13 %

1.11

9.72

2.09

0.27

10

Buy :
Sell :
Sell :

Exit

SAR(0.04,0.2) Cross Below Close Price
SAR(0.04,0.2) Cross Above Close Price OR
STO %K(29,6,24) Cross Above Value STO(85)

: Stop Loss 12 %

0.5

5.44

1.97

0.3

11

Buy :
Buy :
Sell :

Exit :

CMO(14) Cross Above Value CMO(0) OR
TRIX(14) Cross Below EMA TRIX(9)
CMO(14) Cross Below Value CMO(0)

Stop Loss 5 %

0.65

1.27

8.47

1.08

0.23

12

Buy :
Sell :

Exit :

Close Price Cross Above Lower Envlop(21,6)
Close Price Cross Below Lower Envlop(21,6)

Stop Loss 15 %

0.78

1.17

9.28

2.14

0.22

13

Buy :
Sell :

Exit

Close Price IS New Low(20)

Close Price IS New High(20)

: Stop Loss 14 %

0.3

8.38

0.83

0.18

14

Buy :
Sell :

Exit :

SMA(8) Cross Above SMA(10)
SMA(8) Cross Below SMA(10)

Stop Loss 13 %

0.3

1.22

15

Buy :
Sell :

Exit :

ROC(13) Cross Below Value ROC(6.5)
PPO(12,26) Cross Below Value PPO(0)

Stop Loss 9 %

0.52

0.65

7.15

2.24

0.24
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ITVVAINY Expectancy CAGR New Max DD

1 Buy : TRIX(14) Cross Above EMA TRIX(31) AND
Buy : SETINDEX > EMA SETINDEX(10) 8.47 10.03 2.09

Sell : DMI +DI(35) Cross Above DMI -DI(35)

30 Buy : Close Price IS New Low(80) OR
Buy : Close Price IS New High(40) AND
Buy : CMO(20) < Value CMO(4)

0.25 0.63 0.84
Sell : Close Price IS New High(80) OR
Sell : Close Price IS New Low(40)

Exit : Stop Loss 3 %

AN 4.4 G0619519a21D8AVDIT LUV NAIUN Id91nHamInaasamssaouay Tasaule

o 4
5 90nszasn

oUAL FTVVAINY Expectancy | CAGR Payoff Ratio New Max DD | W/L Ratio
1 | Buy: TRIX(14) Cross Above EMA TRIX(31) AND 8.47 10.03 71.09 2.09 0.43
Buy : SETINDEX > EMA SETINDEX(10)
Sell : DMI +DI(35) Cross Above DMI -DI(35)
15 | Buy : ROC(13) Cross Below Value ROC(6.5) 0.52 0.65 7.15 2.24 0.24
Sell : PPO(12,26) Cross Below Value PPO(0)
Exit : Stop Loss 9 %
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