
Connecting Markets East & West 

© Nomura International plc 8th May 2014 

Overfitting and pseudo-analysis 

Quantitative Strategies 

Global Markets Research 

EMEA 

Tony Morris 

See Appendix A-1 for analyst certification, important disclosures, and the status of 

non-U.S. analysts  



1 
Source: FT http://www.ft.com/cms/s/0/6a5f21be-c53d-11e3-89a9-00144feabdc0.html?siteedition=uk#axzz30TZLq9aH  

Pseudo-Mathematics and Financial Charlatanism : The Effects of Backtest Overfitting on Out-of-Sample Performance, AMS, Bailey et al 

A recent paper argues that many quant strategies are false and a result of data-snooping 

Bailey et al. accuse finance quants of charlatanism  
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• Yes, they have a point. 

 

• But this is an older and bigger problem than they seem to realise. 

 

• Would you be able to tell if you were doing “pseudo-analysis”? 

• If yes, how much would you care? 

 

• What should we do about this? 

 

 

 

Two answers, two questions 



Yes, they have a point 



Parameter optimisation can lead to fragile strategies 

Source: Nomura Research 
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Parameter choice is important for cross sectional momentum 

Moving average (MA) momentum looks more robust 
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Forward Rate Bias 

Source: Bloomberg, Nomura Research 
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 FRB Fed Target Rate 
• Backtest inappropriate 

• Long-only has limits 

• Alpha capability of manager 

has limits 

FRB strategies (including 50x leveraged and managed versions) were introduced to much fanfare in 2003/4  
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FRB did not perform well after launch and the outlook is bleak Problems? 

Products launched 



An old and big problem 
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Source: The Economist. http://www.economist.com/news/briefing/21588057-scientists-think-science-self-correcting-alarming-degree-it-not-trouble,  

Plos Medicine http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0020124  

•Pharmaceuticals -  Only a quarter of 67 seminal studies could be reproduced. 

•Medicine – Paper which uncovered genetic variants associated with longevity retracted after technical 

errors admitted. 

•Psychology – 9 separate experiments have not managed to reproduce the results of a 1998 study 

which showed that thinking about a professor prior to an intelligence test leads to higher scores than 

imagining a football hooligan.  

•Academia – “Why Most Published Research Findings Are False” Ioannidis (2005).  

It’s not just finance, it’s business and academia in general 
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Source: Wikipedia 

Who else has looked at overfitting?  
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• Kahneman: 

• When confronted by data that threaten a view we need to be true, we: 

• Turn our brains off, embrace “the illusion of validity and skill”  

• Embrace the “law of small numbers” and “the halo effect” 

• Surround ourselves with like-minded believers (attend a quant conference?) 

• Embrace certainty and avoid doubt. 

•  Black: 

• Expected returns are unknowable, historical estimates are noisy 

• Volatilities change over time 

• No conventional econometric model can distinguish between my beliefs and theirs 

• Beware “rules of thumb” 

Adding sample length and simplifying models won’t solve everything 

Highlights  
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Source: JP Morgan Asset Management http://www.jpmorganinstitutional.com/blobcontent/738/89/1323370426370_LTCMRA_2014_Lettersize_FINAL.pdf 

Asset class Assumed return (10-15 year horizon) Risk premia over cash** 

Equities Inflation* + 525bp 725bp 

Duration Inflation* + 200bp 400bp 

Credit Inflation* + 275bp 475bp 

Commodities  Inflation* + 150bp 350bp 

FX Not considered to be an asset class ? 

Commonly held long-only return assumptions  

 

 

 

 

 

 

 

 

 

 

 

 

* Inflation assumed to be 225bp 

 

** Cash assumed to be 25bp  



A theoretical problem—the equity risk premium puzzle 

Source: The Equity Premium (A Puzzle) Mehra-Prescott (1985)  

Mehra – Prescott showed standard models could justify only 40bppa 
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Theory suggests a lower return for equities Historical US equity returns exceed the theoretical value 
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Theory 

US observed 



An empirical problem—survivorship bias 

Source: Global Stock Markets in the Twentieth Century. Jorion – Goetzmann (2000)  

Is the American past the world future? Non-US history shows an equity risk premium around 80bppa  
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Global market excess returns are much closer to the theory The US experience appears to be an anomaly  
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non-US observed 

US observed 
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 S&P 500 excess returns 

The last 15 years looks like the theory in America… 

Source: Bloomberg, Nomura Research 
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Even recent US experience has not lived up to expectations … and in Europe and Japan. 
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Source: Nomura Research, Bloomberg.  

What are expected returns, conditional on low yields at the beginning? 
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Most bond indices start in the 1980s 

Fixed Income risk premia look just as fragile 



Are you doing “pseudo-analysis”?  Should you care?  



• Structurers/promoters being devious 

• Investors who only insist on track records 

• Retail will only buy when expensive 

• Distributors want simple stories 

• Even managers who succeed in one 

climate may not in another 

• The industry may be axed for a given type 

of strategy, e.g. operations can only handle 

long-only 

• Boards have limited imaginations  

• The belief that past is prologue.  

 

How do you decide what you know? 

Source: Bloomberg, Nomura Research 

Why does this problem exist? Why will it be difficult to solve? 
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Reasons Funds which were the toast of the town can underperform 
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Hedge Fund 3 

Hedge Fund 1  

Hedge Fund 2 



What are we going to do about it? 
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Source: Noise, The Journal of Finance  (1986), Black  

• Don’t optimize for Sharpe, avoid monkey rules 

• Use as much time-series and cross-sectional data as possible, but…  

Make it fit like a mitten, not like a glove 

vs. 



Notes: In 1973 Stephen LeRoy published “Risk aversion and the martingale property of stock prices” in International Economic Review. 

The data will never be enough 

Theory before 1973 

 CAPM derived in one-period context 

 Static framework 

 Volatility and risk premia taken as given, constant 

 Even if risk premia change over time, such changes 

are not predictable 

 Random walk assumed 

Theory after 1973 

 Single period to multi-period 

 Static to dynamic 

 Endogenous risk premia and volatility 

 Risk premia are time-varying and predictable 

 Random walk not necessary for efficient markets, 

even in theory 

15 
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•Overfitting is not solved by longer backtests alone, or less complexity alone… 

• What could be longer and simpler than 30 years of long-only bonds? 

  

• Black: “A theory is accepted not because it is confirmed by conventional empirical tests, but 

because researchers persuade one another that the theory is correct and relevant” 

• Said equilibrium can be general and dynamic without being “rational” 

• Embraced Kahneman/Tversky, Bayesian analysis way before it was hip 

• Would rather be clearly wrong, than sort-off right. 

 

•  Quant is at its best playing defence, not offense 

• Avoid bad ideas 

• Assume “noise” 

• Look to avoid mistakes rather than seeking “truth”. 

What else? 
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