
What algorithmic strategies work?



Look for signals X that are useful in investment rules

a(X,Z)

To be used e.g. in a single period investment 
d i idecision:

W[a(x,Z)(1+R)+(1-a(X,Z)Rf)]



Many prominent unsuccessful 
attempts to answer this

• On average, mutual funds underperform 
market

• No (?) predictability of fund risk-adjusted 
performanceperformance



But there is evidence there are such 
signals



Buffet’s performance



Graham value investing









Anomalies are published by rational 
researchers with greatest incentive



• Some evidence of performance persistence for 
a few hedge fund / mutual fund / private 
equity managers



Risk



Fama-French factors



Beta



Small stocks



Value







Momentum and reversal



Convergence 
(aka relative-value, contrarian, mean reversion) 

pairs trading



• Formation period: 12 months
• Trading period: subsequent 6 months
• Stock universe: CRSP (several thousand)
• Frequency of trade decisions: daily
• Exclusion criteria: Stocks with a day with no trade
• Estimated parameters: pairs of stocks, using sum 

of squared deviation of (normalized) prices 
• Replication frequency: monthly (requires 

adjustment of stats since overlapping returns 
imply correlations)



Trading rule

• Trading rule: open if spread is >2*std with std 
estimated in formation period; 

• close when prices equal, stock is delisted or 
trading period endstrading period ends

• Invest $1 each direction

• Return based on committed capital ($#pairs) 
and employed capital ($ # pairs traded)











Convergence 
(aka relative-value, contrarian, mean reversion)

multi-signal/stat-arb





lead-lag / information spillovers
intranational



lead-lag / information spillovers
international







explanation
• Size and value are proxies for unobservable risk of financial distress 

(e.g. credit crunch, liquidity crunch, flight to quality to which 
shareholders [often owners of small businesses] are sensitive)

• Reversals explained by value effect

• Momentum explained by mild (unexploitable?) autocorrelations 
i ll i ll l i t kespecially in small losing stocks



combinations



equity premium predictability



other ‘anomalies’



additional ‘accounting’ anomalies

• Accruals inversely predict returns (because a 
reverting component of earnings [?])

• Accounting underreaction / ‘post earnings 
announcement drift’ (because of slowannouncement drift  (because of slow 
information diffusion [?])







other assets



combining signals and asset classes



value for stock indexes



Bonds
relative value based on expectations hypothesis

Term spreads also forecasts stock returns



Currency
relative value based on forward discount puzzle





Options



Options





Qualifications

• Seeming signal performance may in fact be 
catastrophe insurance premium for tail risks
– Writing put

– Convergence trades on illiquid assets (e.g. LTCM sells g q ( g
29.5 year bond and buys 30 year bond)

• Transaction costs

• Data mining (at profession and individual level)

• Stability of performance and recent deterioration



Beginner’s pitfalls
• Statistical significance (standard errors, sub-period stability, outlier 

robustness)

• Out-sample analysis should be genuinely out-sample

• Formation periods should not overlap with trading period

• Accounting for risk factors

• Accounting for time lags in publication of information

• Accounting for transaction costs, illiquidity, bid-ask bounce and other 
microstructural issues

• Accounting for overlapping sample periods which bias various statistics

• Accounting for ‘corporate actions’: stock splits, dividend payments, etc.

• Recognizing database biases and errors, including publication dates for 
various items

• Overall robustness of results (vary set-up in as many ways as possible)



• Examples of similar projects at the MBA level 
can be found at:

http://www.duke.edu/~charvey/Classes/ba453/
453index htm453index.htm


