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0.315
/0.754

Sortino

ratio daily

base

7.015
/8.599

7.924
/22.040

24.420
/24.956

8.995
/ 18.876

Sortino

ratio daily

base

3.174
/5.343

5.136
/2.180

10.591
/ 15.146

11.952
/2.378

MDD

565.78

/ 40.78

709.51

/21.893

184.18
/24.61

950.07
/31.93

/274

102.17
/4.98

52.79
/121

69.31
/5.18

Normal

close rate

85.31%
/ 87.73%

86.65%
/91.03%

87.07%
/ 90.56%

85.67%
/90.19%

Normal

close rate

73.19%
/ 90.00%

78.03%
/ 90.00%

81.11%
/ 92.94%

83.31%
/91.03%

Win rate

80.92%
/82.31%

82.95%
/ 86.03%

82.90%
/ 84.77%

79.15%
/82.32%

Win rate

77.20%
/ 86.25%

80.04%
/91.00%

80.81%
/89.41%

79.58%
/87.18%
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BarnettffiZE samettwmsamettotepmseireme
Frobenius:i@EEAEIHAEFrobeniusEEEE BHYBCES

Year Open times Sharpe Sortino Normal
Barnett Profit ratio pair ratio daily MDD Win rate
modell23 : close rate
/Frobenius base base

2015 1285 323.16 5.359 0.629 5.568 38.04 95.95% 88.87%
/3709 /614.47 /7.243 /0.405 /8.599 /40.78 /87.73% /82.31%

2016 1321 373.41 8.864 0.851 14.41 12.7 95.84% 90.31%
/4468 /986 /11.675 /0.603 /22.04 /21.89 /91.03% /86.03%

2017 1378 619.64 11.471 0.739 26.782 13.35 95.50% 89.48%
/4045 /1343 /12.872 /0.512 /24.956 /24.61 /90.56% /84.77%

2018 1525 699 5.426 0.563 13.686 27.42 96.00% 86.36%
/4028 /1266 /12.279 /0.479 / 18.876 /31.93 /90.19% /82.32%

Open times Sharpe Sortino
NS Barnett Profit Shar:pe ratio pair ratio daily MDD AL Win rate
Model45 . ratio close rate
/Frobenius base base

2015 29 13 2.416 1.474 4.622 1.74 86.21% 79.31%
c o o - - 0 - (0]

/80 /31 /3.41 /2.105 /5.343 /2.74 /90.00% /86.25%

2016 28 24 3.327 4.686 13.311 0.6 92.86% 92.86%
. . . . . 0 . (0]

/100 /28 /3.601 /0.951 /2.18 /4.98 /90.00% /91.00%

2017 35 27 4.349 2.838 9.197 1.12 91.43% 91.43%
/85 /47 /3.594 /3.657 /15.146 /1.21 /92.94% /89.41%

2018 53 35 2.845 1.422 6.656 2.96 96.23% 81.13%
/78 /31 /2.551 /0.754 /2.378 /5.18 /91.03% / 87.18%
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Barnett Frobenius | Cumsum$z @ [EEMIRERE  ERFREEE
B A BRI A B AL | FllentE W AEEHIR
SUeE (Barnett) (Frobenius) = (original) (nodel)
(MLE)
5 88.60% 84.10% 81.39% 79.02% 77.62%
BR(RAS
fEIERR FHETaR 95.74% 89.97% 85.69% 82.07% 76.69%
iS4
= MDD 38.04 40.78 950.07 2823.71 1611.75
B | [
Sharpe ratio 0.762 0.671 0.365 0.292 0.221
-
IR Pair based
iﬁmﬂ 7 AT ZIREN 5654 16593 144083 226649 226312
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Sharpe

Normal

Win rate
close rate

ratio pair

2015

2016

2017

2018

2015

2016

2017

2018

Open times Sharpe
MLE /Frobenius ratio
32457 5174 6.272

/ 3709 / 614 /7.243
38279 7107 7.694

/ 4468 / 986 / 11.675
31362 9115 15.885

/ 4045 / 1343 / 12.872
32428 11309 1.834

/ 4028 / 1266 /12.279
Open times : Sharpe
MLE /Frobenius HACL ratio
2570 717 2.988

/ 80 /31 /3.41
2676 747 4.451

/ 100 /28 / 3.601
1980 860 6.733

/ 85 /47 / 3.594
2331 1460 7.539

[/ 7R / 21 / 9 5§51

base

0.381
/0.791

0.513
/0.917

0.484
/0.846

0.340
/0.841

Sharpe

ratio pair

base

0.635
/ 2.105

0.806
/ 4.375

0.671
/ 3.657

0.751
/ § Q7§

Sortino
ratio daily MDD
base
7.015 565.78
/ 8.599 / 40.78
7.924 709.51
/ 22.040 /21.893
24.420 184.18
/24.956 / 24.61
8.995 950.07
/ 18.876 /31.93
Sortino
ratio daily MDD
base
3.174 177.76
/ 5.343 /2.74
5.136 102.17
/ 2.180 / 4.98
10.591 52.79
/ 15.146 /1.21
11.952 69.31
/97 A7 /51K

85.31%
/ 87.73%

86.65%
/91.03%

87.07%
/ 90.56%

85.67%
/90.19%

Normal

close rate

73.19%
/ 90.00%

78.03%
/ 90.00%

81.11%
/ 92.94%

83.31%
/ 91 0%

80.92%
/ 82.31%

82.95%
/ 86.03%

82.90%
/ 84.77%

79.15%
/ 82.32%

Win rate

77.20%
/ 86.25%

80.04%
/ 91.00%

80.81%
/ 89.41%

79.58%
[/ Q7 194
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Year
modell123

2015

2016

2017

2018

Year

Model45

2015

2016

2017

Open times
Barnett
/Frobenius

1285
/3709

1321
/4468

1378
/4045

1525
/4028

Open times
Barnett
/Frobenius

29
/80

28
/100

35
/85

[l ]

Profit

323.16
/614.47

373.41
/986

619.64
/1343

699
/1266

Profit

13
/31

24
/28

27
/47

5.359
/7.243

8.864

/11.675

11.471

/12.872

5.426

/12.279

2.416
/3.41

3.327
/3.601

4.349
/3.594

SN OAlC

Sharpe
ratio pair
base

0.629
/0.405

0.851
/0.603

0.739
/0.512

0.563
/0.479

Sharpe

ratio pair

base

1.474
/2.105

4.686
/0.951

2.838
/3.657

19 AN

Sortino
ratio daily
base

5.568
/8.599

14.41
/22.04

26.782
/24.956

13.686
/18.876

Sortino
ratio daily
base

4.622
/5.343

13.311
/2.18

9.197
/15.146

~ rrrcr

38.04
/40.78

12.7
/21.89

13.35
/24.61

27.42
/31.93

1.74
[2.74

0.6
/4.98

1.12
/1.21

~SN O

Normal
close rate

95.95%
/87.73%

95.84%
/91.03%

95.50%
/90.56%

96.00%
/90.19%

Normal
close rate

86.21%
/90.00%

92.86%
/90.00%

91.43%
/92.94%

onNrer 50/

Win rate

88.87%
/82.31%

90.31%
/86.03%

89.48%
/84.77%

86.36%
/ 82.32%

Win rate

79.31%
/86.25%

92.86%
/91.00%

91.43%
/89.41%

o1 150/



1e—6 Frobenius norm (2330 , 2498)
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Frobenius norm

1=e—6 Frobenius norm({2408 , 6176)
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