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Number of stocks

Family

Number of Risk Factors

Value

14

Momentum

23

Growth

31

Quality

32

Low risk

7

Total

107




LS portfolios per each
indicator family

Indicators Machine learning model

Expected returns
(t+1]

Final LS Portfolio

Remove short legs
Rescale to one

Final LO Portfolio

Combine LS and LO portfolios

Final LB Portfolio




Training
(estimating p
and 0)

Predicting




Validation
Training Data Data el

Validation  Test

Training Data Data i

Stock 1: Xy, Xy, ..y X, Stock 1: r
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Brigge = X'X + AD~'(X'Y)

Hyperparameter A is the level of penalization.
A€ [0.001, 1000
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Hyperparameter A is the level of penalization.
A€ [0.000001, 0.1
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Hyperparameter is the number of principal

components pc.
pcE {2,3,..,20}
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Hyperparameter is the number of variables to
be sub-sampled for the decision tree
construction. The initial guess is the number
of indicators divided b 3. We build 100 trees.
Nodesize controls the number of nodes in
each tree = 5.




Zpy = 0(agm +0or X)), m=1,...,
Tw=Bok+0tZ k=1,...,K,
Yk=gk(T), k=1,...,K,

Neural Network 1

One intermediate layer with 4 neurons.
Hyperparameter thr is the stopping point for
the algorithm. thr €[0.01, 0.2]. We train 50
neural networks, and then average them to
reduce the variability.

Neural Network 2

Similar to above, but we have 3 intermediate
layers, with 4, 2 and 1 neurons, respectively.




Simple average between Ridge, IPCA, Random
Forests and Neural Network 1.




Bench

oLs

LASSO

PCR

PLS

IPCA

Average return p.a.

23.84%

19.31%

21.27%

20.67%

22.85%

19.64%

28.20%

Volatility p.a.

20.51%

22.24%

20.42%

19.07%

21.05%

21.20%

25.38%

Information Ratio®

1.16

0.87

1.04

1.08

1.09

0.93

1.11

Hit Ratio

56.75%

55.85%

56.33%

55.90%

55.90%

56.54%

47.15%

Max Daily Loss

-14.75%

-16.40%

-16.43%

-12.24%

-17.04%

-16.96%

-12.14%

Max Drawdown

46.78%

61.35%

57.35%

59.93%

53.22%

56.82%

43.36%

Average Recover Time

11

28

18

18

15

17

5

Maximum Recover
Time

40

28

18

18

16

17

38

Random
Forests

Neural
Network
1

Neural
Network
2

Comb4

Average return p.a.

15.50%

17.24%

15.18%

29.64%

Volatility p.a.

26.08%

22.45%

22.21%

27.92%

Information Ratio

0.59

0.77

0.68

1.06

Hit Ratio

55.66%

55.71%

55.38%

56.66%

Max Daily Loss

-17.62%

-17.37%

-16.91%

-13.81%

Max Drawdown

70.95%

64.47%

67.03%

66.30%

Average Recover Time

53

29

35

35

Maximum Recover
Time

53

29

35

35
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~—NN1
NN3
RIDGE+IPCA+RF+NN1
—CDI
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oLS

LASSO

PLS

IPCA

Average return p.a.

20.02%

13.28%

15.03%

8.55%

12.79%

9.83%

Volatility p.a.

11.20%

16.19%

18.96%

19.35%

18.77%

18.97%

Information Ratio

1.79

0.82

0.79

0.44

0.68

0.10

Hit Ratio

55.32%

53.85%

53.42%

52.63%

53.23%

44.65%

Max Daily Loss

-4.98%

-7.80%

-8.84%

-8.15%

-9.54%

-6.72%

18.29%

36.66%

66.38%

64.23%

59.55%

43.85%

Average Recover
Time

19

29

41

41

40

87

Maximum Recover
Time

31

29

41

64

40

87

Random
Forests

Neural
Network
1

Network
2

Comb4

Average return p.a.

1.38%

6.58%

5.30%

13.13%

Volatility p.a.

14.21%

15.48%

15.63%

20.65%

Information Ratio

0.52

0.43

0.34

0.64

Hit Ratio

52.82%

54.04%

53.23%

55.42%

Max Daily Loss

-6.03%

-7.38%

-7.18%

-7.32%

51.93%

42.68%

45.56%

42.97%

Average Recover
Time

133

34

54

32

Maximum Recover
Time

133

38

54

38
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LASSO

PCR

PLS

IPCA

Average return p.a.

23.20%

18.27%

20.98%

18.36%

23.54%

Volatility p.a.

15.68%

13.79%

15.51%

15.68%

21.17%

Information Ratio

1.48

1.33

1.35

1.17

1.11

Hit Ratio

56.90%

56.33%

55.49%

56.19%

46.53%

Max Daily Loss

-10.70%

-7.78%

-11.32%

-11.54%

-9.17%

Max Drawdown

35.54%

47.06%

38.32%

42.00%

36.63%

Average Recover Time

10

24

11

18

5

Maximum Recover
Time

11

24

17

18

38

Random
Forests

Comb4

Average return p.a.

12.82%

25.40%

Volatility p.a.

19.34%

23.06%

Information Ratio

0.66

1.10

Hit Ratio

55.30%

57.07%

Max Daily Loss

-11.26%

-10.40%

Max Drawdown

62.38%

54.66%

Average Recover Time

52

35

Maximum Recover
Time

52

35
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Correlation

Matrix




OLS

RIDGE

LASSO

PCR

PLS

Slope_50
UpVol_1y
P/Book Value

NetEquity_G2Q
LogMarketCap

RSI_14
AccRet_5
IndustryRel5
UpVol_1Y
R6ém

DowVol_1y
Vol_1y

Rly
Mom_10_40wk
AccRet_250_20

AccRet_5
IndustryRel5
Vol_1y

Rly
UpVol_1y

AccRet_5
IndustryRel5
Vol_1y

Rly
UpVol_1y

IPCA

Random Forests

Neural
Network 1

Neural
Network 2

EVSales
DividendYield
EBITGrowth2Q
IndustryRel20
P/BookValue

AccRet_10
MoneyFlow5
Slope_50
MACD
IndustryRel5

FCFOA_3Y
DownVol_6m
ROIC_Mean3Y
Vol_1y
AccRet_250_20

DownVol_3m
EBITOA_3Y
AccRet_120
RSI_14
UpVol_1y







