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Abstract: This research paper investigates the golden cross strategy, a widely used technical analysis tool for identifying buy and sell signals
among swing traders. [ analyzed its performance on a selected group of stocks and ETFs, considering the impact of transaction costs and us-
ing historical price data for evaluation. The results were visualized through interactive charts. The findings revealed varying performance of
the golden cross strategy across assets, with some stocks generating significant returns while others underperformed. For the ETFs SPY and
QQQ, the strategy yielded modest returns between 15% and 70%. Higher transaction costs negatively affected the strategy’s performance, but
the overall impact was relatively small, indicating that the returns are fairly robust to changes in transaction costs. The study faced several
limitations, such as the unpredictability of future results based on historical performance, the choice of moving average timeframes, limited
asset coverage, and the risk of overfitting. In conclusion, the golden cross strategy provides potential opportunities for swing traders to take
advantage of price trends in various assets. However, its effectiveness is inconsistent across assets and market conditions, warranting further
research to optimize the strategy and enhance its risk-adjusted performance. By addressing the limitations and exploring suggested areas for
future research, we can improve our understanding and application of the golden cross strategy in diverse market conditions and asset classes.
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Introduction

Trading in the financial markets has always been a subject of great interest for both individual and institutional investors. One of the
most popular tools for swing traders is the moving average (MA) strategy, which aims to capitalize on short- to medium-term market trends.
Among the various MA strategies, the golden cross chart pattern stands out as an indicator of potential price increases. The golden cross oc-
curs when a short-term moving average, such as the 50-day MA, crosses above a long-term moving average, like the 200-day MA. Converse-
ly, a sell signal is generated when the 50-day MA falls below the 200-day MA.

The purpose of this paper is to investigate the performance of the golden cross strategy across a diverse set of stocks and exchange-traded
funds (ETFs) over a five-year horizon. Additionally, the impact of transaction costs on the strategy’s profitability will be analyzed, considering var-
ious cost scenarios ranging from 0.1% to 0.2% per transaction. By conducting a robust analysis of the golden cross strategy, this research aims to
provide valuable insights for swing traders and other market participants seeking to improve their decision-making process. Through a detailed
examination of the golden cross strategy, this study will contribute to the existing body of literature on technical analysis and moving average
strategies. Moreover, the results will be useful for practitioners and academics alike, as they will provide a better understanding of the factors

affecting the performance of the golden cross strategy and the role of transaction costs in trading profitability.

Literature Review

The literature on technical analysis and moving average strategies is extensive, with numerous studies examining the effectiveness of
these approaches in predicting stock prices and market trends.

Murphy (1999) provides a comprehensive introduction to technical analysis, explaining the basic principles and tools used by traders
to identify trends and make predictions. Among these tools, moving averages are regarded as a cornerstone of technical analysis, with various
types of moving averages, including simple, exponential, and weighted, being widely used by market participants (Pring, 2002). The golden
cross strategy has been widely examined in the literature, with mixed results on its effectiveness as a trading signal. For instance, Neftci (2004)

suggests that the golden cross strategy can produce profitable results in trending markets, while Brock et al. (1992) find evidence supporting
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the profitability of moving average strategies, including the golden cross, in the US stock market. In contrast, Fama and French (1988) argue
that these strategies do not outperform a simple buy-and-hold approach when considering transaction costs and other market frictions.

More recent studies have focused on the performance of the golden cross strategy in different markets and asset classes. For example,
Zhang and Jacobsen (2013) analyze the golden cross strategy in global stock markets and find that the strategy outperforms a buy-and-hold
approach in most markets, although the results vary across countries and time periods. Similarly, Lento et al. (2007) examine the golden cross
strategy in the context of ETFs and report that the strategy generates superior risk-adjusted returns compared to a buy-and-hold approach.

Despite the extensive research on the golden cross strategy, there are still some gaps in the literature. For instance, most studies focus
on specific markets or asset classes, limiting the generalizability of the findings. Additionally, the impact of transaction costs on the perfor-
mance of the golden cross strategy has not been thoroughly explored, with some studies assuming no transaction costs (e.g., Brock et al.,
1992) or using relatively high-cost estimates (e.g., Fama and French, 1988).

This study aims to address these gaps by analyzing the performance of the golden cross strategy across a diverse set of stocks and ETFs
over a five-year horizon, considering various transaction cost scenarios. By doing so, it provide a more comprehensive understanding of the

strategy’s performance and the role of transaction costs in trading profitability.

Methodology

In this section, the methodology was outlined used to analyze the performance of the golden cross strategy across a diverse set of
stocks and ETFs over a five-year horizon, taking into account the impact of various transaction cost scenarios.

1. Data Sources: The historical daily price data for the selected stocks and ETFs were obtained from the Yahoo Finance API. The
assets analyzed in this study include nine securities: Apple Inc. (AAPL), Microsoft Corporation (MSFT), SPDR S&P 500 ETF Trust (SPY),
Invesco QQQ Trust (QQQ), Alphabet Inc. (GOOGL), Amazon.com Inc. (AMZN), Tesla Inc. (TSLA), Netflix Inc. (NFLX), and NVIDIA
Corporation (NVDA).

2. Moving Average Calculations and Golden Cross Strategy: The golden cross strategy was implemented using simple moving aver-
ages (SMA). For each asset, a short-term SMA (50-day) and a long-term SMA (200-day) were calculated. A buy signal was generated when
the 50-day SMA crossed above the 200-day SMA, while a sell signal was produced when the 50-day SMA fell below the 200-day SMA. Po-
sitions were held as long as the 50-day SMA remained above the 200-day SMA.

3. Transaction Costs: To evaluate the impact of transaction costs on the performance of the golden cross strategy, various cost scenar-
ios were considered, ranging from 0.1% to 0.2% per transaction. Transaction costs were applied to each trade (both buy and sell) and were
subtracted from the returns to calculate net returns.

4. Performance Evaluation: The performance of the golden cross strategy for each asset was evaluated by calculating the cumulative
returns over the five-year period, taking into account transaction costs. Cumulative returns were then compared across assets and transaction
cost scenarios to determine the effectiveness of the strategy.

5. Tools and Programming Languages: The analysis was conducted using Python programming language, with the help of libraries
such as pandas, NumPy, and Yahoo Finance API for data manipulation and calculations. Plotly was employed for data visualization and the

creation of interactive charts.

Data Description and Preprocessing

1. Data Description: The dataset used in this study consists of historical daily price data for nine securities: Apple Inc. (AAPL), Micro-
soft Corporation (MSFT), SPDR S&P 500 ETF Trust (SPY), Invesco QQQ Trust (QQQ), Alphabet Inc. (GOOGL), Amazon.com Inc. (AMZN),
Tesla Inc. (TSLA), Netflix Inc. (NFLX), and NVIDIA Corporation (NVDA). The data includes the following variables for each trading day:

Date: The date of the trading day, Open: The opening price of the asset, High: The highest price reached during the day, Low: The low-
est price reached during the day, Close: The closing price of the asset, and Volume: The number of shares or contracts traded during the day

2. Data Preprocessing: The data was preprocessed to ensure its quality and suitability for the analysis. The following preprocessing
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steps were performed:

a) Data Cleaning: First, the data was cleaned by removing any missing or erroneous values. If any missing values were found, they
were either filled using the previous day’s data or removed from the dataset if they could not be reliably imputed.

b) Data Transformation: The daily price data was transformed to obtain the daily returns by calculating the percentage change in clos-
ing prices between consecutive trading days. This provided a more suitable representation of the asset’s performance over time.

¢) Moving Average Calculation: For each asset, a short-term (50-day) simple moving average (SMA) and a long-term (200-day)
SMA were calculated. These moving averages were used to implement the golden cross strategy and generate trading signals.

By carefully preprocessing the data and ensuring its quality, the analysis conducted in this study is both accurate and reliable.

Implementation

1. Golden Cross Strategy Implementation: To implement the golden cross strategy, a function called golden_cross_strategy() was
defined, which takes the preprocessed data and transaction cost as input parameters. The function calculates trading signals, positions, and
transaction costs, and returns with added columns for these values.

2. Evaluating Strategy Performance: To evaluate the performance of the golden cross strategy for each asset, I looped through the list
of assets and applied the golden_cross_strategy() function with different transaction cost scenarios (0.1% and 0.2% per transaction). The cu-
mulative returns were calculated and compared across assets and transaction cost scenarios.

3. Visualization of Results: To visualize the results, Plotly library was used to create interactive charts that display the cumulative re-
turns for each asset and the buy and sell signals on the price chart. We also plotted the 50-day and 200-day moving averages to help visualize

the golden cross strategy.

Results

1. Performance Across Assets: The table (Appendix 1) summarizes the total percentage returns for each asset under different transac-
tion cost scenarios:

Based on the results, the golden cross strategy generated varying returns across the assets:

a) The strategy was most profitable for TSLA, with total returns of 749.33% and 744.27% for transaction costs of 0.1% and 0.2%,
respectively.

b) NVDA and MSFT also performed well, with total returns exceeding 100% for both transaction cost scenarios.

c) The strategy was least effective for NFLX, yielding negative returns in both scenarios.

d) For the ETFs, SPY and QQQ, the strategy generated modest returns of around 15-70%.

1.Impact of Transaction Costs: As expected, the performance of the golden cross strategy was negatively affected by higher transaction
costs. For all assets, the total returns were lower when transaction costs increased from 0.1% to 0.2%. However, the difference in perfor-
mance between the two transaction costs was generally small, indicating that the strategy’s returns are relatively robust to changes in transac-
tion costs.

2. Visualizations: The interactive charts created using Plotly provided a clear visualization of the cumulative returns for each asset, as
well as the buy and sell signals on the price chart. These visualizations allowed for a better understanding of the strategy’s performance and
helped identify periods of strong and weak performance.

Please refer to Appendix A for detailed charts of each stock and ETF analyzed in this study. The charts in Appendix A display the price,
moving averages, and buy and sell signals generated by the golden cross strategy. These visualizations provide an insight into the perfor-
mance of the strategy for each asset over the selected time period.

For a consolidated view of the cumulative returns for all assets in our analysis, please see Appendix B. The charts presents the cumu-
lative total percentage returns of all assets, allowing for an easy comparison of the performance of the golden cross strategy across different

stocks and ETFs.
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In conclusion, the golden cross strategy showed varying performance across the selected assets, with some stocks generating signifi-
cant returns while others underperformed. Transaction costs had a negative impact on the strategy’s performance, but the difference between
the two transaction cost scenarios was generally small. The visualizations provided valuable insights into the strategy’s performance and its

effectiveness in generating profitable trading signals.

Limitations and Future Research

Despite the insights gained from our analysis of the golden cross strategy, there are several limitations to consider. I will discuss these

limitations and propose areas for future research to further improve the understanding of the strategy and its potential applications.

Limitations:

a) Historical performance: My analysis is based on historical data, and past performance does not guarantee future results. Market
conditions and asset-specific factors can change over time, which may impact the strategy’s effectiveness.

b) Timeframe selection: The choice of short-term and long-term moving average timeframes can significantly affect the strategy’s per-
formance. While we used the popular 50-day and 200-day moving averages, these timeframes may not be optimal for all assets/markets.

¢) Limited asset coverage: The analysis focused on a relatively small group of stocks and ETFs. The strategy’s performance may differ
for other assets or asset classes, such as commodities or currencies.

d) Overfitting: The strategy may be overfitted to the specific assets or market conditions included in my analysis. It is essential to vali-

date the strategy on out-of-sample data to ensure its robustness and prevent overfitting.

Future Research:

To address the limitations and expand understanding of the golden cross strategy, future research can focus on the following areas:

a) Optimal timeframe selection: Investigate the optimal short-term and long-term moving average timeframes for different assets and
market conditions. This may involve using machine learning techniques to identify the most effective combinations.

b) Broader asset coverage: Apply the strategy to a larger and more diverse set of assets, including stocks from various industries, com-
modities, currencies, and other asset classes. This will help determine the strategy’s universal effectiveness and potential applications.

c) Alternative technical indicators: Explore the use of other technical indicators, such as exponential moving averages, MACD, or RSI,
in conjunction with or as alternatives to the golden cross strategy. This can help to identify more effective trading signals and improve overall
performance.

d) Risk management: Incorporate risk management techniques, such as stop-loss orders, position sizing, or portfolio diversification, to
minimize potential losses and enhance the strategy’s risk-adjusted performance.

¢) Out-of-sample validation: Evaluate the strategy’s performance on out-of-sample data to ensure its robustness and prevent overfitting.
This can involve using cross-validation or walk-forward optimization techniques.

By addressing these limitations and exploring the suggested areas for future research, we can gain a deeper understanding of the golden

cross strategy and its potential applications in various market conditions and asset classes.

Conclusion

In the present research paper, the golden cross strategy was investigated, which is a popular technical analysis tool used by swing
traders to identify potential buy and sell signals. The analysis focused on a select group of stocks and ETFs, taking into account the impact
of transaction costs on the strategy’s performance. The strategy’s effectiveness was evaluated using historical price data, and the results were
visualized through interactive charts.

The golden cross strategy exhibited varying performance across the selected assets, with some stocks generating significant returns

while others underperformed. For the ETFs, SPY and QQQ, the strategy generated modest returns of around 15% to 70%. The performance
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of the golden cross strategy was negatively affected by higher transaction costs; however, the difference between the two transaction cost sce-
narios was generally small, indicating that the strategy’s returns are relatively robust to changes in transaction costs.

Despite the insights gained from the analysis, there were several limitations, such as historical performance not guaranteeing future
results, the choice of moving average timeframes, limited asset coverage, and the potential for overfitting. Several areas were proposed for
future research to address these limitations and expand the understanding of the golden cross strategy, including optimal timeframe selection,
broader asset coverage, alternative technical indicators, risk management, and out-of-sample validation.

In conclusion, the golden cross strategy offers potential opportunities for swing traders to capitalize on price trends in various assets.
However, its effectiveness varies across assets and market conditions, and further research is needed to optimize the strategy and enhance its
risk-adjusted performance. By addressing the limitations and exploring the suggested areas for future research, a deeper understanding of the

golden cross strategy can be achieved, leading to improved application in diverse market conditions and asset classes.
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Appendix A: Individual Stock and ETF Charts

Each chart displays the price movements, buy and sell signals, short-term and long-term moving averages for the respective asset.

A.1 AAPL

A2 MSFT

A3 SPY

A.4QQQ

A.5 GOOGL

A.6 AMZN

A.7TSLA

A.8 NFLX

A9 NVDA

Appendix B: Combined Cumulative Return Chart

In Appendix B, each asset is represented by a different colored line, with corresponding legends indicating the asset name. The chart
provides a comparative view of the performance of the golden cross strategy across the selected stocks and ETFs.

B.1 Cumulative total percentage return [Transaction Cost: 0.1%]

B.2 Cumulative total percentage return [Transaction Cost: 0.2%)]
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