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Abstract

We introduce the concept of micro-alphas, weak predictive signals that, when aggregated,
generate significant predictability for the equity risk premium (ERP). We employ machine learning
techniques, specifically elastic net regularization, to address multicollinearity and capture
nonlinear relationships in financial data. The resulting strategy demonstrates consistent
outperformance relative to traditional benchmarks, particularly during periods of heightened
market volatility. By incorporating adaptive, time-varying predictors, our methodology offers a
compelling case for the integration of machine learning in tactical asset allocation. These findings
suggest a paradigm shift in how practitioners and academics approach market timing and ERP
prediction.

Introduction

The efficient market hypothesis (EMH) has long served as the cornerstone of classical finance
theory, positing that all available information is reflected in asset prices, leaving little room for
sustained outperformance. Seminal works like Goyal and Welch (2008) have cast doubt on the
reliability of traditional predictors, citing their inability to outperform simple historical averages out-
of-sample.

In response, a new frontier of research has emerged, leveraging advances in machine learning to
uncover weak, non-obvious signals that escape traditional statistical scrutiny. This paper
introduces the concept of micro-alphas—individual signals that may lack standalone statistical
significance but, when combined, yield predictive power. Drawing inspiration from weak learner
theory in machine learning, we demonstrate how aggregating these signals can provide a
substantial edge in predicting ERP and outperforming market benchmarks.

Our findings are particularly salient for periods of market stress, such as the 2008 financial crisis
and the COVID-19 pandemic, where inefficiencies become more pronounced.

Related Literature
Equity Risk Premium Prediction

The challenge of predicting the ERP has been a persistent theme in financial literature. Goyal and
Welch (2008) highlighted the limitations of traditional predictors, such as dividend yields and
earnings ratios, which failed to deliver consistent outperformance in out-of-sample tests.
Subsequent studies, including Goyal, Welch, and Zafirov (2024), expanded this critique, finding that
most newly proposed predictors also lose sighificance over time, often succumbing to data mining
or overfitting.

However, select studies have demonstrated success by adopting more sophisticated approaches.
Hull and Qiao (2017) achieved annual returns exceeding 12% using a six-month forecasting model,
while Li and Tsiakas (2017) emphasized the importance of combining economic fundamentals with



statistical constraints to enhance predictability. These works lay the foundation for incorporating
weak, non-traditional signals into predictive models.

Limits to Market Efficiency

Several theoretical frameworks justify the persistence of inefficiencies in predicting ERP. Shleifer
and Vishny (1997) identified practical barriers to arbitrage, including transaction costs and short-
selling constraints, which can prevent even rational investors from exploiting opportunities.
Behavioral economics provides additional insights, highlighting patterns of under- and overreaction
among investors (Daniel, Hirshleifer, and Subrahmanyam, 1998).

The adaptive market hypothesis (AMH) proposed by Lo (2004) offers a unifying perspective,
suggesting that market efficiency evolves dynamically in response to changing environments. This
framework underscores the potential for temporary arbitrage opportunities, particularly during
periods of structural shifts or market stress, aligning closely with the micro-alpha approach.

Empirical Analysis
Data Description

Our dataset spans from January 2, 1990, to June 6, 2024, encompassing 14 features selected
through a rigorous variable selection process. These features fall into four categories:

1. Broad Market and Macroeconomic Indicators: Includes metrics like the term spread (10-
year minus 3-month Treasury rates) and Moody's BAA yield.

2. Sentiment Measures: Captures investor sentiment using proprietary indicators such as the
Ned Davis Research’s Daily Trading Sentiment Composite (DAVIS265).

3. Variance-Related Metrics: Features such as the VIX and variance risk premium are
optimized for their predictive relevance.

4. Seasonality and Events: Incorporates timing signals like the “Sell in May” indicator and
FOMC meeting dates.

Methodology

We adopt an elastic net regularization framework to balance the trade-off between model
complexity and predictive accuracy. This approach combines L1 (LASSO) and L2 (ridge) penalties,
effectively managing multicollinearity and feature selection. Our model is trained using a walk-
forward, expanding-window methodology, ensuring robustness and avoiding look-ahead bias.

Model Evaluation Metrics
Performance is assessed using a comprehensive set of metrics, including:
e Sharpe and Sortino Ratios: Measure risk-adjusted returns.
e CAPM Alpha and Beta: Evaluate systematic risk-adjusted performance.

¢ Treynor-Mazuy Gamma: Captures nonlinear return characteristics.



Results
Full-Sample Performance

The strategy delivers an annualized alpha of 6.4% over the full sample (2000-2024), with a Sharpe
ratio of 0.556. Maximum drawdown is significantly lower than the benchmark (38.5% vs. 55.2%),
underscoring resilience during market downturns.

Periods of heightened volatility, such as the 2008 financial crisis and COVID-19 pandemic, exhibit
the highest predictive power, with out-of-sample R? peaking during these intervals.
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Figure One: Cumulative CAGR for the strategy (green) and the buy-and-hold ERP for the full time
period.

Subsample Analysis

In the post-2010 period, the strategy maintains robust performance, achieving a CAGR of 16.1%
compared to the benchmark’s 13.5%.
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Figure Two: Cumulative CAGR for the strategy (green) and the buy-and-hold ERP during the period
2010-2014.

The most recent subsample (2019-2024) highlights the model’s adaptability, with a CAGR of 19.6%
and improved risk metrics.

— Buy-and-Hold )
ol ~

b
(3%
]

2019 2020 2021 2022 2023 2024

Figure Three: Cumulative CAGR for the strategy (green) and the buy-and-hold ERP during the period
2019-2014.

Robustness Checks

To validate the robustness of our findings, we conducted:



e Alternative Model Specifications: Testing different feature sets and regularization
parameters.

e Sensitivity Analyses: Examining the impact of varying lag periods and transaction cost
assumptions.

o Cross-Validation: Ensuring stable performance across multiple out-of-sample periods.

Discussion and Implications

This paper introduces a novel framework for leveraging micro-alphas to predict the equity risk
premium, achieving consistent outperformance in risk-adjusted metrics. By integrating machine
learning techniques, we address key challenges in financial modeling and offer a robust, adaptive
approach to market timing. Future research can expand on this foundation, exploring new data
sources and applications to further refine predictive capabilities.

Micro-alpha strategies offer a compelling alternative to traditional market timing, providing superior
risk-adjusted returns while adapting to diverse market environments.

By demonstrating the utility of weak signals, this research challenges conventional wisdom on ERP
predictability and aligns with the adaptive market hypothesis. It underscores the value of
integrating machine learning techniques in financial modeling.

Potential extensions include:

e Incorporating alternative data sources, such as social media sentiment and
macroeconomic forecasts.

o Applying the framework to multi-asset portfolios, exploring the interplay of micro-alphas
across asset classes.
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