
Applying the Donchian Channel Breakout Trading Strategy to 

Ethereum 

As part of my interest in quantitative finance, I developed an adaptation of the Donchian Channel 

Breakout Trading Strategy to apply to Ethereum's hourly price data from 2017 to 2025. Given 

Ethereum’s high volatility and momentum-driven price movements, it seemed like a good candidate 

for testing this kind of trend-following approach. This write-up goes over the methodology, 

implementation, and evaluation of the strategy, along with some challenges and potential 

improvements.  All code and data used in this project can be found in this GitHub repository.1 

Background and Methodology 

The Donchian Channel Breakout Strategy is a well-known trend-following method that looks for 

price breakouts based on an asset’s range over a specific lookback period. The Donchian channel itself 

is formed by plotting the highest high and lowest low over this period, creating dynamic support and 

resistance levels. When the price breaks above the upper boundary, it signals a potential uptrend, 

while a break below the lower boundary suggests a downtrend. While this strategy is usually applied 

to daily price data, it can be adjusted for different time frames depending on the asset’s volatility. 

For this project, I modified the strategy to work with Ethereum’s 24/7 trading environment. Since 

crypto markets don’t have traditional closing prices like stocks, I used hourly price data instead, 

treating the opening price of each hour as the reference point for defining the Donchian Channel 

boundaries. 

Implementation 

Data 

The dataset included Ethereum’s price data from 2017 to 2025, specifically focusing on hourly Open, 

High, Low, and Close (OHLC) values.2 The data was sourced from cryptodatadownload.com.3  The 

key variable for determining the Donchian Channel was the "Close" price.  Slight data cleaning was 

necessary, the requisite code can be found in the project’s GitHub repository in clean_eth_data.R.4 

Donchian Channel Calculation 

To calculate the Donchian Channel, I used a rolling window approach to track the highest high and 

lowest low over a given parametrized lookback period. For example, with a 24-hour lookback, the 

upper boundary would be the highest closing price from the last 24 hours, and the lower boundary 

would be the lowest closing price. These calculations were done using Python’s 

.rolling(window=lookback) function, with the boundaries shifted by one period to prevent look-

ahead bias. 

 
1 https://github.com/erobertson753/donchian_breakout  
2 Specifically, the data was from 2017-08-17 04:00:00 UTC to 2025-03-14 23:00:00 UTC and consisted of the spot hourly 

price for ETHUSDT 
3 “Crypto Data Download” accessed 03/16/2025 https://www.cryptodatadownload.com/data/binance/ 
4 Challenges included hourly prices being in reverse chronological order, inconsistent use of 10- and 13-digit UNIX 

timestamps, and conversion from UNIX to DateTime. 

https://github.com/erobertson753/donchian_breakout
https://github.com/erobertson753/donchian_breakout
https://www.cryptodatadownload.com/data/binance/


Signal Generation 

Trade signals were based on how the current price compared to the Donchian Channel boundaries. A 

buy signal (long position) was triggered when the price moved above the upper boundary, and a sell 

signal (short position) was generated when it dropped below the lower boundary. To ensure signals 

were valid, I used .shift(1) to avoid using future data in real-time signal generation. 

Optimizing the Lookback Period 

One of the key parts of the strategy was finding the best lookback period to maximize profitability. 

Since the optimal lookback period isn’t fixed, I built an optimization function to test different periods 

(from 1 to 168 hours) and measure performance using the profit factor—the ratio of total positive 

returns to total negative returns. The goal was to find the lookback period that resulted in the highest 

profit factor. 

Strategy Evaluation 

To evaluate the effectiveness of the Donchian Channel strategy, I compared its performance against a 

passive holding approach for Ethereum over the same time period. The passive holding strategy, 

shown below, simply tracks the cumulative log return of Ethereum without any active trading. 

Modifications and Challenges 

The original Donchian Channel strategy was designed for traditional stock markets with defined 

trading hours, so I had to tweak it to fit crypto’s continuous trading environment. Using hourly price 

intervals and treating the opening price as a reference allowed the strategy to work in a 24/7 market. 

One big challenge was dealing with crypto’s high volatility. Sudden price spikes or crashes could 

lead to false signals and bigger drawdowns. To reduce these risks, future improvements could 

include stop-loss mechanisms or dynamic position sizing to better manage trade execution. 

Results 

 



The passive strategy highlights Ethereum’s long-term upward trajectory (a cumulative log return of 

1.84, for a total ROI of 633.81%), but it also reveals periods of steep drawdowns, particularly in 2018 

and mid-2022. This reflects the inherent volatility of the cryptocurrency market, where significant 

gains are often followed by sharp corrections. 

 

 

In contrast, the Donchian Channel breakout strategy—optimized with a 43-hour lookback period—

exhibited a more stable upward trajectory with fewer severe drawdowns. While it did not fully 

eliminate losses during unfavorable market conditions, it provided a structured approach to 

capturing momentum-driven price movements. The cumulative log return graph indicates that the 

strategy capitalized on sustained bullish and bearish trends while sidestepping some of the deep 

declines experienced in the passive approach. The optimization process yielded a profit factor of 1.04, 

meaning profitable trades slightly outpaced losing ones. While this margin may seem modest, it was 

achieved over 65,810 trades (approximately one per hour). Ultimately, the strategy’s cumulative log 

return of 8.23 translated to a total ROI of 3,751x (375,100%). 

Overall, the Donchian breakout strategy proved to be a more systematic, profitable, and risk-

conscious alternative to simply holding Ethereum, particularly in mitigating major downturns. 

However, given Ethereum’s long-term growth, a passive strategy remained profitable despite its 

higher exposure to volatility. Future refinements could further enhance the breakout strategy’s ability 

to capture trends while improving risk management. 

Future Work and Applications 

To further test the strategy’s effectiveness, I plan to run in-sample permutation tests to see if the 

optimized lookback period provides a meaningful edge or if it’s a result of overfitting to historical 

data. 

Other areas for future research and adaptation include: 



• Exploring alternative ways to select the lookback period, such as reinforcement learning or 

Bayesian optimization. 

• Implementing volatility-adjusted position sizing to better handle risk. 

• Testing the strategy on other cryptocurrencies to see how it holds across different markets. 

This project provides a structured approach to adapting and optimizing a classic trend-following 

strategy for crypto markets. With further refinements and validation, it could serve as a solid 

foundation for more advanced algorithmic trading strategies in digital assets. 


