Research Findings. Q1 2023

- Analyzed portfolio performance using transformations and cutoffs approach

- Investigated the impact of Kurtosis, Skew, and Average factor exposure on returns

- Experimented with different cutoff ranges for portfolio constituents, both overlapping and
non-overlapping

- ldentified the optimal tile size for the portfolios.

Link to Video:

CUTOFF BUCKETS (Ex: 1.2 < Factor Exposure < 1.5)

North America Long Only Factors

1) Experimented with two portfolio creation approaches, namely the quantile approach and
the cutoff approach. The quantile approach involves arranging the factor scores in a
cross-section in rank order and creating buckets of the same size.

Excel Data
Tag ql q2 q3 qé4 a5 qb q7 g8 q9 q10
COMBO_US_LONG_ONLY_ma_tm 063 057 0.38 0.19 023 001 0,05
COMBO_US_LONG_ONLY_ma_3m 0.24 093 0.38 -0.29 0.64 -02 -0.08 0.1
COMBO_US_LONG_ONLY_ma_12m 0.27 0.32 0.31 0.38 027 0.04 025 0
COMBO_US_LONG_ONLY_ma_24m -0.06 0.49 0.03 049 012 009 0.18 033
COMBO_US_LONG_ONLY_ma_60m 043 0.56 083 046 021 044 01 018 033
E_SURP_ma_1m -0.23 0.05 0.22 048 0.56 025 0.02 0.04 007
E_SURP_ma_3m 0.17] 0.28 151 007 042 007 0.15 0.4
E_SURP_ma_12m 0.09 -0.05 0.07 0.29 0.51 05 0.04 0.4 041
E_SURP_ma_24m o.15 |NGE| 026 076 0.14 026 0.18 068 036
E_SURP_ma_60m 0.44 0.59 0.07 0.05 013 0.16 0.16 0.28 033
TP_BARRA_GEMLT_MOMENTUM_ma_1m 0.48 0.21 0.31 025 027 0417 0.08 032 041
TP RARRA GFMIT MOMENTUIM ma 3m 043 002 018 038 n29 013l 03 05! -0 35

Quantile Approach with Winsorization clip at 3

uantile Approach with Winsorization cli

at2.5



https://drive.google.com/file/d/1ORHatJtPzNY-cA2GRfXxqHKAneW-W-NU/view?usp=share_link
https://drive.google.com/file/d/1ORHatJtPzNY-cA2GRfXxqHKAneW-W-NU/view?usp=share_link
https://docs.google.com/spreadsheets/d/1DNS7b1VBs-cWdQ-cGXuawKTnmmTkR3dMr993iyayOdQ/edit#gid=1295073029
https://drive.google.com/file/d/1GyUIXZ8TOjpHFQ9Yk5a6Bk493VOamPtU/view?usp=share_link
https://drive.google.com/file/d/1E6PBn03R2D_6Z2DXMQo7yUiyyK-x7FYi/view?usp=share_link

2) Investigated the use of the cutoff approach, where a range of values for the factors
determines its membership in a bucket. Additionally, we experimented with overlapping
buckets.

Overlapping Cutoffs

Excess returns charts

Tag c0>1.9 co>1.5 co>1.2 co>.7 c0>0
E_FE_6MD#HILO_adj_ma_1m 0.64
E_FE_6MD#HILO_adj_ma_3m 0.57
E_FE_6MD#HILO_adj_ma_12m 0.35
E_FE_6MD#HILO_adj_ma_24m 028
E_FS_6MEVI2ZMA_adj_ma_1m 0.31
E_FS_6MEVI2ZMA_adj_ma_3m 0.16
E_FE_6MD#HILO_adj_ma_60m X . 0.2
E_FS_6MEV!2ZMA_adj_ma_12m 0.48 0.34 0.33 0.13
E_FS_6MEV!2ZMA_adj_ma_24m 0.15 0.02 -0.05 -0.31
E_FS_6MEVI2ZMA_adj_ma_60m 0.36 0.4 0.39 0.45
Cutoffs over values , not buckets
>1.9
>1.5 tile1 of 10 tiles
>1.2 tile1-2
>7 tile 1-4
>0 tile 1-8
<0 tile 9-16
<-0.7 tile 13-16
<-1.2 tile 15, 16
<-1.5 tile 16
Non Overlapping Cutoffs
Information ratios
Tag co>1.5 €0>1.2<1.5 00>.7<1.2 co>0<.7 €0o>-.7<0 co>-1.2<-7 co<-1.2<-1.5  co<-1.5
E_FE_6MD#HILO_adi_ma_1m 053] 0.58
E_FE_6MD#HILO_adj_ma_3m 049 049 039

E_FE_6MD#HILO_adj_ma_12m 0.09 0.31
E_FE_BMD#HILO_adj_ma_24m 049
E_FE_6MD#HILO_adj_ma_60m
E_FS_6MEVI2ZMA_adj_ma_1m
E_FS_6MEVI2ZMA_adj_ma_3m
E_FS_6MEVI2ZMA_adj_ma_12m



https://drive.google.com/file/d/1PoOwmENdM-Gn4BKBargzS3YnWD4YFsdy/view
https://drive.google.com/file/d/1Tsq10K4lQTjqKMhWaZsGdt4wED4T548V/view

Active returns,Average cutoff scores and performance metrics over time for portfolios created based on Cutoffs for winsorized factor value:
FACTOR: E_FE_6MD#HILO
TRANSFORMATION:ad]_ma_3m
Winsorized with +-3.5 and clipped to +-3
Chart below shows Average normalized score trend for each CUTOFF over time

w shows Average normalized score trend for each CUTOFF over time
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Cumulative returns. Average factor score and Information table

3) To model the most suitable cutoffs and transformations, we conducted experiments
analyzing the distributions of factors for shortlisted transformations. This study provided
new insights into how certain factors follow normal distributions, while others follow
exponential distributions.

TP_BARRA_GEMLT_BTOP - 2022-04-30

RAW: TP_BARRA_GEMLT_BTOP _ 2022-04-30
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https://drive.google.com/file/d/1HAHLoEjqcgkpFq4ohfoyNm64ZtW_H30g/view

Distributions for BARRA and US Long Only factor to demonmstyarte Kurtosis,
Skew of Transformed factors scores

4) We investigated the influence of the winsorization cutoffs. We experimented with cutoffs
of 2.5, 3.0, and 3.5 and made several variations to the algorithm for winsorization.

Steps in Winsorization of cross sectional data each month

Step4: Bound stocks to +- 3D boundary

5) Analyzed the impact of changes in average factor scores over time for each bucket and
factor, leading to the identification of more volatile factors.

6) Investigated the influence of kurtosis on returns. Kurtosis is a statistical measure that
quantifies the degree of peak or tails in a probability distribution. High kurtosis indicates
more of the distribution's variance is due to infrequent extreme deviations from the
mean, while low kurtosis indicates more of the variance is due to frequent, moderate
deviations.Additionally, analyzed skew over time.

A distribution with low kurtosis has a flatter and wider peak compared to a normal
distribution. In contrast, a distribution with high kurtosis has a higher and narrower peak
with heavier tails compared to a normal distribution. A normal distribution has a kurtosis
of 3

Finding: Higher levels of skewness and kurtosis indicate that returns are more volatile
and have more extreme values


https://drive.google.com/file/d/1w7C05ty5S3-zO8G3n3Gjr2qQj_i48KgS/view
https://drive.google.com/file/d/1w7C05ty5S3-zO8G3n3Gjr2qQj_i48KgS/view

Skew and Kurtosis Over time for each factor and Trandformation
combination

7) Investigated the impact of using 8, 10, and 16 tiles for the quantile method, which
involves having an equal number of stocks in each portfolio.
10Tiles (10 portfolios each month) with clip of -2.5 to 2.5 for factor exposures

Excel report  Trends files
16 Tiles (16 portfolios each month)with clip of -2.5 to 2.5 for factor exposure

Excel reports Trends files
Revised Cutoffs
Excel report  Trends file

The previous report using the percentile approach for winsorization and a clip interval of +-3 can
be found here Link
10Tiles (10 portfolios each month) with clip of -2.5 to 2.5 for factor exposures

Excel report
Trends files

TP_BARRA_GEMLT_MOMENTUM _ad

16 Tiles (16 portfolios each month)with clip of -2.5 to 2.5 for factor exposures
Excel report  Trends files



https://drive.google.com/file/d/16Xf0LiBPQkboTH8kdwUzKFgbOCnfMpGX/view
https://drive.google.com/file/d/16Xf0LiBPQkboTH8kdwUzKFgbOCnfMpGX/view
https://docs.google.com/spreadsheets/d/1DNS7b1VBs-cWdQ-cGXuawKTnmmTkR3dMr993iyayOdQ/edit#gid=1295073029&range=K1
https://drive.google.com/drive/folders/1uNbkjZFx8DgyIjGKx00dTB7cozJGq3E_?usp=share_link
https://docs.google.com/spreadsheets/d/1DNS7b1VBs-cWdQ-cGXuawKTnmmTkR3dMr993iyayOdQ/edit#gid=1295073029&range=K951
https://drive.google.com/drive/folders/1ktjs5VdkkEInbyWD__SaBKLcdABoB-tO?usp=share_link
https://docs.google.com/spreadsheets/d/1DNS7b1VBs-cWdQ-cGXuawKTnmmTkR3dMr993iyayOdQ/edit#gid=1295073029&range=K2311
https://drive.google.com/drive/folders/19eQ7sBndkBtC_Q0Dox-4ep2Kz6HMjghM?usp=share_link
https://docs.google.com/document/d/19fntuwtRS5zrxFZQMvjCxnerqvOwTSrS7z2LnJAK6Kg/edit
https://docs.google.com/spreadsheets/d/1DNS7b1VBs-cWdQ-cGXuawKTnmmTkR3dMr993iyayOdQ/edit#gid=1295073029&range=K1
https://drive.google.com/drive/folders/1uNbkjZFx8DgyIjGKx00dTB7cozJGq3E_?usp=share_link
https://docs.google.com/spreadsheets/d/1DNS7b1VBs-cWdQ-cGXuawKTnmmTkR3dMr993iyayOdQ/edit#gid=1295073029&range=K951
https://drive.google.com/drive/folders/1ktjs5VdkkEInbyWD__SaBKLcdABoB-tO?usp=share_link

Revised Cutoffs

Revised cutoffs
CO>15
1.2<C0O<1.5
.7<C0O<1.2

0<CO<.7 (similarly on the negative side)

Excel report  Trends files

Key Insights:

Winsorization with a clip of +-2.5 and +-3.0 produce similar outcomes.
The top quintile (16 tiles) portfolio demonstrates better results compared to 8 or 10 tiles.
With a cutoff of 1.5, the top portfolio may sometimes be empty if the constituent factor values are not

greater than 1.5.


https://docs.google.com/spreadsheets/d/1DNS7b1VBs-cWdQ-cGXuawKTnmmTkR3dMr993iyayOdQ/edit#gid=1295073029&range=K2311
https://drive.google.com/drive/folders/19eQ7sBndkBtC_Q0Dox-4ep2Kz6HMjghM?usp=share_link
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