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Motivation

• Diskussion zu Backtesting auf dem Börsentag München

• Zu meiner Person:
• https://www.linkedin.com/in/florysiak/
• https://www.florysiak.com
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Finding Profitable Trading Strategies
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Finding Profitable Trading Strategies

4Arnott, Harvey, and Markowitz (2018)

https://doi.org/10.2139/ssrn.3275654


Sharpe Ratio and T-Statistic

• Candidate strategy has an annualized Sharpe ratio of 0.92 and t-statistic of 2.91.

• The observed profitability is about three standard deviations (t-distribution, T = 
10 years) from the null hypothesis of zero profitability.

• This means that the chance that our trading strategy is a false discovery (Type I 
error) is 0.4%.
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p = (1 - t (2.91, 10*12-1)) * 2 = 0.004



Multiple Testing
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Source: Harvey, C. R., & Liu, Y. (2014). Evaluating Trading Strategies. https://doi.org/10.2139/ssrn.2474755



Multiple Testing

• If you test (“draw”) one strategy, 
what is the probability to find a 
profitable strategy if the 
significance level alpha = 0.05?
• If you test (“draw”) 10 strategies, 

what is the probability to find a 
profitable strategy if the 
significance level alpha = 0.05?
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Solution: “Haircut”/Adjusted Sharpe Ratio
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• Assume a Sharpe ratio of 0.75 and a p-value of 0.0008 for a single 
test.
• When N = 200, pM = 0.15.
• The adjusted Sharpe ratio is HSR = 0.32.
• Hence, multiple testing with 200 tests reduces the original Sharpe 

ratio by approximately 60% (=(0.75-0.32)/0.75).



More Solutions: Adjusting p-values

• Multiple Testing Framework (e.g. family-wise error rate and false-discovery rate 
corrections): Bonferroni; Holm; Benjamini, Hochberg and Yekutieli (BHY)

• Multiple testing methods are designed to limit incorrectly “discovering” a 
profitable trading strategy.

• The simplest one

• If M = 200, pS = 0.004 => pBonferroni = 0.80.
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More Solutions

• Multiple testing and cross-validation 
• To quantify the degreee of backtest overfitting, Lopéz de Prado (2013) 

propose the calculation of the probability of backtest overfitting (PBO) that 
measures the relative performance of a particular backtest among a basket of 
strategies using cross-validation techniques. 

• In-sample multiple testing vs. out-of-sample validation 
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Limitations of Using the Sharpe Ratio as a 
Measure of Performance
• SR not normally distributed.

• Two trading strategies might have identical Sharpe Ratios but one of them might be 
preferred because it has less severe downside risk.

• Current collection of strategies.
• For example, a strategy with a lower Sharpe might be preferred because the strategy 

is relatively uncorrelated with current strategies in production.

• Further measures (e.g. information ratio, VaR, …) and corresponding 
adjustments for multiple testing. 

• In sample vs. out of sample testing.
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Multiple Testing: Conclusion

“Most of the empirical research in finance, whether published in academic 
journals or put into production as an active trading strategy by an investment 
manager, is likely false. Second, this implies that half the financial products 
(promising outperformance) that companies are selling to clients are false.”

“It is also clear that investment managers want to promote products that are 
most likely to outperform in the future. That is, there is a strong incentive to 
get the testing right. No one wants to disappoint a client and no one wants 
to lose their bonus – or their job. Employing the statistical tools of multiple 
testing in the evaluation of trading strategies reduces the number of false 
discoveries.”

14Source: Harvey, C. R., & Liu, Y. (2013). Backtesting. https://doi.org/10.2139/ssrn.2345489


