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Abstract

Purpose: This research aims to empirically analyze the low beta anomaly within the framework of random basket
theory using linear and quantile regression. This financial anomaly refers to the higher long-term returns of a portfolio
of low-beta stocks than of a portfolio of high-beta stocks. This study examines the excess growth rate generated in a
random portfolio based on this financial anomaly. The statistical population of this study consists of 8 stocks from
the US stock market during the period 2015 to 2023.

Methodology: To achieve the research objectives, a continuous-time dynamic model with analytical solutions is
proposed. To find its optimal weights or strategies, the "functionally generated portfolios" approach and the concept
of "generating functions" are used. Finally, a regtession analysis of US stock market data is conducted to examine the
growth rate generated in this model.

Findings: The results show that investors are always trying to increase their investment returns by adopting an
appropriate method. In this regard, higher returns from low-beta investment portfolios have been observed over the
past few decades, and the use of random portfolios as a reasonable method to examine the portfolio's excess return
in this financial anomaly is thus crucial.

Originality/Value: Given the innovative natute of this research in using stochastic portfolio theory to examine
the excess growth rate generated based on the low beta anomaly, the results can help investors construct optimal

portfolios with higher long-term returns.
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sl 4 S ploew gl -V Jour
Table 1- Beta of the stock relative to the index.

Stock Beta
WEC (Wisconsin Energy Corp 0.448
SFM (Sprouts Farmers Market Inc) 0.448
ATO (Atmos Energy Corp) 0.542
ERIE (Erie Indemnity Company) 0.595
C (Citigroup Inc) 1.247
HCA (Hca Holdings Inc. Common Stock)  1.321
HAL (Halliburton Company) 1.357
AVT (Avent Inc) 1.053
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Table 2- Annual returns, volatility and Sharpe ratio.

Year Return Std Dev  Sharpe Return  Std Dev Sharpe Return  Std Dev  Sharpe

(Low)  (Low) (Low)  (High) (High) (High) (LMH)  (LMH) (LMH)
2015 0.0114  0.1463 0.0781  -0.0247  0.2468 -0.1003  0.0362 0.2625 0.1378
2016 0.0232  0.1417 0.1639 0.2731 0.257 1.0629 -0.2499  0.2745 -0.9102
2017 0.1407 0.112 1.2559 -0.0419 0.1531 -0.2733  0.1825 0.1786 1.0222
2018 0.0353  0.1466 0.2405 -0.4235 0.2218 -1.9096  0.4588 0.2327 1.9715
2019 0.1333  0.1251 1.0659 0.1114 0.2693 0.4138 0.0218 0.2892 0.0756
2020 0.0581  0.3402 0.1708 -0.2403  0.7346 -0.3271  0.2984 0.6573 0.4539
2021 0.0845  0.1585 0.5331  0.1279 0.3026 0.4228 -0.0435  0.3332 -0.1304
2022 0.1055  0.2228 0.4735  0.1977 0.3427 0.5768 -0.0922  0.3308 -0.2787
2023 0.1411  0.1571 0.8979  0.0468 0.2448 0.1912 0.0942 0.2563 0.3677
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Table 3- Examining the significance of the difference in average returns of the portfolios.

T-Statistic P-Value
0.6017 0.5474
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Table 4- Regression results.

Intercept (w) Beta (Market) R-squared P-value (Beta)

0.000629 -0.7421 0.1676 0.00000
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Table 5- Results of percentile regression.
Quantile Intercept () Market Beta () P-value

0.10 0.000407 -0.562300 0.001400
0.25 0.000524 -0.633200 0.000600
0.50 0.000611 -0.721100 0.000000
0.75 0.000680 -0.788500 0.000000
0.90 0.000792 -0.853700 0.000000
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Cumulative Log Returns of Low vs High Beta Portfolios (Real Data)
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Figure 1- Logarithmic cumulative returns of portfolios.
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Figure 2: Expanding Cumulative Volatility of Portfolios
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Figure 2- Cumulative volatility of baskets.
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