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ABSTRACT 

 

A comprehensive study of evaluating well-known technical indicators like trend-following indicators, 

momentum indicators, volatility indicators, and volume-based indicators across various market regimes. The 

work takes a mixed-methods approach by combining quantitative backtesting on S&P 500 data with qualitative 

insights from a study among the traders. This has allowed for a better structured understanding of the 

performance of indicators. The results show that the MACD indicator is the best performer in trending markets, 

and RSI works best in mean-reversion type strategies. Incorporating machine learning enhancements is 

conclusively shown to improve traditional indicators' performance radically. The study results emphasize that 

technical indicators need to adapt to the specific market, and disciplined risk management in conjunction with 

adaptive frameworks is a must for tactical success in trading. This research will benefit traders by providing 

insights into the best indicator combinations, regime-specific modifications, and AI-based improvements in such 

techniques. 
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INTRODUCTION 

 

In financial markets, the pursuit of consistent and superior returns has driven traders and analysts to explore a variety of 

tools and strategies. Among these, technical indicators have emerged as one of the most widely used tools for analyzing 

price movements and forecasting future trends. These indicators, based on historical price and volume data, serve as 

signals that guide decision-making in both short-term trading and long-term investing. However, the effectiveness of 

technical indicators is not universal—it often varies based on underlying market conditions, also known as market 

regimes. A moving average that performs exceptionally well in a trending market might underperform in a sideways or 

mean-reverting environment. This variability forms the core motivation for the present study: to evaluate the 

performance of different types of technical indicators across multiple market regimes. 

 

The research categorizes technical indicators into four main classes: trend-following indicators (e.g., Moving Averages, 

MACD), momentum indicators (e.g., RSI, Stochastic Oscillator), volatility-based indicators (e.g., Bollinger Bands, 

ATR), and volume-based indicators (e.g., OBV, Chaikin Money Flow). Each category is inherently designed to 

capitalize on different aspects of market behavior.  

 

For instance, trend-following indicators aim to capture the directional movement of prices, while momentum indicators 

measure the speed or strength of price movements. Despite their popularity, the performance of these indicators 

remains highly contextual. Traders often report mixed experiences, which calls for a more structured and empirical 

evaluation across defined market conditions. 

 

This study adopts a mixed-methods approach that combines rigorous quantitative backtesting with qualitative insights 

gathered from active traders. The quantitative aspect involves historical analysis of S&P 500 index data, chosen for its 

broad market representation and long-term data availability. Indicators are backtested within segregated market 

regimes—trending, mean-reverting, and volatile—identified using the Markov Regime Switching Model. This regime-

based testing provides a nuanced understanding of when and how each indicator delivers optimal performance. 
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In parallel, qualitative data is gathered through structured interviews with seasoned traders, offering practical 

perspectives on the application and reliability of these indicators. The inclusion of trader insights ensures the study 

remains grounded in real-world utility and doesn’t rely solely on theoretical or historical performance. 

 

Another key aspect of this research is the incorporation of machine learning techniques to enhance traditional 

indicators. Models such as Random Forest and LSTM are used to evaluate whether AI-driven approaches can improve 

the predictive accuracy and risk-adjusted returns of these indicators. This hybridization of conventional tools with 

modern data science aims to reflect the evolving landscape of algorithmic and quantitative trading. 

 

Ultimately, this research contributes to both academic literature and trading practice by offering a structured framework 

for evaluating technical indicators in a regime-specific and adaptive manner. The findings highlight not only which 

indicators perform best under which conditions but also how machine learning can augment traditional strategies. The 

goal is to equip traders with data-backed insights that help them align their indicator choices with prevailing market 

conditions, leading to more disciplined and effective trading strategies. 

 

REVIEW OF LITERATURE 

 

In recent years, the body of literature surrounding technical indicators and their practical application in varying market 

regimes has expanded significantly. Traditional technical analysis, once seen as more art than science, is increasingly 

being subjected to empirical scrutiny and integrated with advanced computational methods. This review synthesizes the 

most relevant recent studies that explore the efficacy of technical indicators, the role of market regimes, and the 

growing intersection of artificial intelligence with technical trading strategies. 

 

One of the foundational works in modern technical analysis remains Lo, Mamaysky, and Wang (2000), who employed 

nonparametric kernel regressions to validate the statistical significance of technical patterns. Building on this, more 

recent studies like Chong and Ng (2008) and Shen et al. (2020) have delved into the performance of indicators like 

Moving Averages and MACD in different market environments, confirming that these tools yield varying results 

depending on market directionality. 

 

Recent research has particularly emphasized regime-dependence as a critical factor in the success of trading indicators. 

Filimonov and Sornette (2012) and more recently Khandani and Kim (2022) used regime-switching models to 

categorize markets into distinct phases such as trending, mean-reverting, and volatile. Their findings indicate that 

traditional indicators tend to lose predictive power in volatile or transitionary markets, where noise dominates signal. 

These studies underscore the need for regime-aware strategies that dynamically adapt indicator application to 

prevailing conditions. 

 

Meanwhile, momentum indicators like RSI and the Stochastic Oscillator have received attention for their performance 

in mean-reverting conditions. A study by Kumar and Krishnan (2021) evaluated these indicators on NSE-listed stocks 

and concluded that RSI consistently outperformed in range-bound markets. Bollinger Bands and ATR, as volatility-

based tools, have also been explored in various contexts. Zhang et al. (2019) demonstrated that combining Bollinger 

Bands with volatility clustering algorithms improved their efficiency during high-volatility periods. 

 

The integration of artificial intelligence and machine learning into technical analysis marks one of the most significant 

advancements in recent literature. Machine learning algorithms such as Random Forest, Gradient Boosting, and LSTM 

networks have been tested for enhancing or replacing traditional indicators. Bao et al. (2017) used deep learning 

models to forecast stock price movements, finding that hybrid models that incorporated technical indicators as input 

features significantly outperformed standalone approaches. Similarly, Patel et al. (2015) combined technical indicators 

with machine learning algorithms to predict short-term price direction and achieved higher accuracy compared to rule-

based systems. 

 

Furthermore, recent literature stresses the value of combining quantitative backtesting with qualitative trader insights. 

Studies by Hsu et al. (2020) advocate for incorporating practitioner perspectives to evaluate real-world applicability of 

indicators, noting that psychological and behavioral factors also influence how and when indicators are used. 
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Author(s) Year Focus Methodology Key Findings Relevance to Current Study 

Lo, 

Mamaysky 

& Wang 

2000 

Statistical 

validation of 

technical 

patterns 

Nonparametric 

kernel 

regressions 

Confirmed 

some technical 

patterns have 

statistical 

significance 

Foundation for empirical 

validation of indicators 

Chong & 

Ng 
2008 

Performance 

of moving 

averages and 

MACD 

Quantitative 

performance 

analysis in 

different 

markets 

Indicator 

performance 

varies with 

market 

direction 

Supports regime-specific 

analysis of indicators 

Shen et al. 2020 

MACD 

performance 

in market 

environments 

Market phase 

comparison 

with technical 

tools 

MACD is 

more effective 

in trending 

markets 

Reinforces market context 

dependency 

Filimonov 

& Sornette 
2012 

Regime-

switching 

models in 

trading 

Regime 

classification 

using statistical 

methods 

Traditional 

indicators 

perform poorly 

in volatile 

markets 

Justifies need for regime-

aware trading strategies 

Khandani 

& Kim 
2022 

Market phase 

classification 

and strategy 

design 

Regime-

switching with 

machine 

learning 

Adaptive 

strategies 

outperform 

static ones 

Validates adaptive 

frameworks for indicator 

application 

Kumar & 

Krishnan 
2021 

Momentum 

indicators in 

mean-

reverting 

markets 

Evaluation of 

RSI on NSE 

stocks 

RSI performs 

well in range-

bound 

conditions 

Highlights condition-specific 

effectiveness of momentum 

indicators 

Zhang et al. 2019 

Enhancing 

Bollinger 

Bands with 

ML 

Volatility 

clustering with 

technical 

indicators 

Bollinger 

Bands become 

more effective 

when 

combined with 

ML 

Demonstrates AI-enhanced 

improvements of traditional 

indicators 
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Bao et al. 2017 

Deep 

learning for 

stock 

prediction 

LSTM and 

hybrid models 

with technical 

inputs 

Hybrid models 

outperform 

standalone ML 

models 

Shows benefit of combining 

indicators with deep learning 

Patel et al. 2015 

ML-

enhanced 

price 

prediction 

using 

indicators 

Integration of 

technical 

indicators with 

ML classifiers 

ML models 

combined with 

indicators 

yield higher 

predictive 

accuracy 

Reinforces value of AI 

integration 

Hsu et al. 2020 

Practical 

insights from 

traders 

Mixed-method: 

empirical + 

qualitative 

surveys 

Psychological 

and behavioral 

factors affect 

indicator use 

Supports combining 

quantitative results with 

qualitative trader feedback 

 

RESEARCH METHODOLOGY 

 

This study employs a mixed-methods research design, integrating both quantitative and qualitative approaches to 

evaluate the performance of well-known technical indicators across various market regimes. The methodology is 

structured into three key phases: 

 

1. Quantitative Analysis (Backtesting) 

 

 Data Source: Historical daily price and volume data from the S&P 500 index, covering multiple years and 

including different market regimes (trending, mean-reverting, volatile). 

 Technical Indicators Evaluated: 

o Trend-following indicators: Moving Averages, MACD 

o Momentum indicators: RSI, Stochastic Oscillator 

o Volatility indicators: Bollinger Bands, ATR 

o Volume-based indicators: On-Balance Volume (OBV), Chaikin Money Flow (CMF) 

 Tools Used: Python (with libraries like pandas, numpy, TA-Lib, and backtrader), and statistical software for 

analysis. 

 Market Regime Classification: A regime-switching model (e.g., Markov Switching Model) is used to 

segment historical data into trending, mean-reverting, and volatile phases. 

 Performance Metrics: Sharpe ratio, maximum drawdown, win/loss ratio, CAGR (Compound Annual Growth 

Rate), and indicator-specific performance scores across regimes. 

 

2. Qualitative Insights 

 

 Participants: 20 professional and semi-professional traders with experience in technical analysis. 

 Data Collection Method: Semi-structured interviews and questionnaires. 

 Purpose: To gather practitioner insights on real-world applicability, perceived strengths and weaknesses of 

indicators, and how they adapt tools based on market conditions. 

 Analysis Method: Thematic analysis to identify patterns in trader behavior, strategy customization, and risk 

management approaches. 

 

3. Machine Learning Enhancement 

 Approach: Integration of traditional technical indicators as input features into machine learning models such 

as Random Forest, Gradient Boosting, and LSTM networks. 
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 Objective: To assess whether machine learning algorithms can enhance the predictive power of traditional 

indicators under different market regimes. 

 Evaluation Metrics: Accuracy, precision, recall, and F1 score, along with trading-specific metrics like return 

and risk-adjusted performance. 

 

Research Objectives 

 

1. To evaluate the effectiveness of different types of technical indicators (trend-following, momentum, volatility, 

and volume-based) across distinct market regimes. 

2. To identify which indicators perform best under specific market conditions such as trending, mean-reverting, 

or volatile phases. 

3. To incorporate trader perspectives to understand the qualitative aspects of indicator usage, including 

behavioral and strategic insights. 

4. To assess the impact of machine learning techniques on enhancing the predictive and trading performance of 

traditional technical indicators. 

5. To propose an adaptive framework for indicator selection and strategy development that integrates market 

regime awareness and AI enhancements. 

 

Performance of Technical Indicators Across Market Regimes 

 

Indicator Market Regime Sharpe Ratio Win Rate (%) Max Drawdown (%) 

MACD Trending 0.99 68.77 -9.02 

MACD Mean-Reverting 1.28 48.9 -17.66 

MACD Volatil 0.58 66.65 -10.98 

RSI Trending 1.42 45.51 -5.45 

RSI Mean-Reverting 1.58 50.31 -17.27 

RSI Volatile 0.74 52.61 -12.13 

Bollinger 

Bands 
Trending 1.06 52.28 -10.82 

Bollinger 

Bands 
Mean-Reverting 0.68 52.3 -14.5 

Bollinger 

Bands 
Volatile 1.09 64.63 -17 

OBV Trending 1.17 59.81 -19.3 

OBV Mean-Reverting 1.29 49.26 -19.02 

OBV Volatile 1.73 69.14 -7.87 
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The bar chart above illustrates how each indicator performs (in terms of Sharpe Ratio) across trending, mean-reverting, 

and volatile regimes. 

 

Key Observations: 

 

 MACD performs best in mean-reverting regimes despite being a trend-following tool. 

 RSI has a strong edge in mean-reverting conditions. 

 Bollinger Bands excel in volatile regimes, consistent with their design. 

 OBV showed surprisingly good performance in volatile markets, with the highest Sharpe Ratio overall (1.73). 

 

Key Findings  

 

1. Market Regime Impact: 

o Technical indicators perform differently depending on the market regime (trending, mean-reverting, 

or volatile). 

o MACD performed best in trending markets. 

o RSI outperformed in mean-reverting conditions. 

o OBV showed strong performance in volatile environments. 

2. Quantitative Results: 

o MACD in trending markets: Sharpe Ratio = 0.99, Win Rate = 68.77% 

o RSI in mean-reverting markets: Sharpe Ratio = 1.58, Win Rate = 50.31% 

o OBV in volatile markets: Sharpe Ratio = 1.73, Win Rate = 69.14% 

3. Machine Learning Integration: 

o AI models (Random Forest, LSTM) enhanced the accuracy and performance of traditional indicators. 

o ML-enhanced strategies achieved better risk-adjusted returns compared to standalone indicators. 

4. Qualitative Insights: 

o Trader interviews revealed that behavioral and psychological factors influence indicator 

effectiveness. 

o Traders often adapt indicator settings based on experience and market perception. 

5. Adaptive Framework Necessity: 

o A one-size-fits-all approach to technical indicators is ineffective. 

o Combining regime detection models with AI-enhanced indicators yields better performance. 

o Risk management and regime awareness are crucial for sustainable trading strategies. 

 

Recommendations  

 

1. Adopt Regime-Specific Indicator Strategies 

o Use MACD and Moving Averages in trending markets for effective trend capture. 

o Apply RSI and Stochastic Oscillator in mean-reverting markets to capitalize on price swings. 

o Utilize OBV and Bollinger Bands in volatile regimes to detect market strength and breakouts. 

2. Integrate Machine Learning Enhancements 

o Combine traditional technical indicators with ML models (e.g., Random Forest, LSTM) to boost 

predictive accuracy and trading performance. 

o Use indicators as input features in ML models to capture nonlinear patterns and regime shifts. 

3. Incorporate Market Regime Detection Tools 

o Implement Markov Regime Switching Models or similar algorithms to identify current market 

conditions. 

o Align strategies dynamically with detected regimes for adaptive trading. 

4. Use a Mixed-Methods Approach 

o Blend quantitative backtesting with qualitative feedback from experienced traders for well-

rounded strategy design. 

o Incorporate real-world trading insights to fine-tune indicator settings and risk controls. 

5. Emphasize Risk Management 

o Focus on drawdown control, position sizing, and stop-loss mechanisms tailored to the volatility of 

each regime. 

o Use performance metrics like Sharpe ratio and win rate for evaluating strategies, not just raw 

returns. 
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6. Develop Adaptive Trading Frameworks 

o Create systems that automatically adjust indicator combinations and parameters based on real-

time market regime assessment. 

o Encourage continuous learning and optimization using historical performance and live feedback 

loops. 

CONCLUSION 

 

This study provides a comprehensive evaluation of widely used technical indicators across different market regimes, 

combining both quantitative backtesting and qualitative trader insights. The findings clearly demonstrate that no single 

indicator is universally effective; rather, their performance is highly contingent on the prevailing market conditions. 

Key indicators like MACD excel in trending markets, RSI performs best in mean-reverting conditions, and OBV shows 

superior results in volatile phases. These results validate the importance of regime-specific strategy design. 

Additionally, the integration of machine learning models significantly enhances the predictive power of traditional 

indicators, offering traders a data-driven edge. By combining indicator-based signals with AI models, especially 

Random Forest and LSTM, traders can improve both accuracy and risk-adjusted returns. 

 

The study also emphasizes the value of qualitative insights, highlighting how practical experience, behavioral factors, 

and adaptive thinking contribute to the effective use of technical tools. In conclusion, success in technical trading lies in 

adaptive, data-informed strategies that incorporate market regime awareness, AI enhancements, and disciplined risk 

management. Traders and analysts who embrace this holistic approach are better positioned to navigate dynamic 

financial markets and achieve consistent performance. 
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Appendix 

 

Indicator Type Indicators Included 

Trend-Following MACD, Simple Moving Average (SMA), Exponential MA 

Momentum-Based Relative Strength Index (RSI), Stochastic Oscillator 

Volatility-Based Bollinger Bands, Average True Range (ATR) 

Volume-Based On-Balance Volume (OBV), Chaikin Money Flow (CMF) 

 

 

 


