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Returns on Assets
• In one sense, this is a trivial subject

– What are returns on assets?
– Do actual returns accord with those predicted by theory? 
– Just compute holding period return

– pt is price in period t
– rt is any receipt of income while holding asset

• Becomes more complicated in various contexts
– Survival biases

• Selection biases more generally
– Returns over time
– All income included
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Arithmetic or Proportional Return

• Arithmetic return
• Proportional return
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Logarithmic return

• Logarithmic return

( ) ( )1ln lnl
t t t th p r p+= + −



5

Different?

• In English, if x is close to zero relative to one
• Application

• Can be justified by
– Taylor series expansion approximation
– In continuous time analysis, they actually are identical
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Returns and Time

• Mismatch of time period and return period
– For example

• Data monthly
• Returns annual

• Returns over time
– For example

• Data and returns monthly
• Average return over ten-year period
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Returns Over Time
• Geometric average annual 

arithmetic return over ten years
– Proportional return
– Also known as average net 

return

• Why? Ten-year payoff on a 
dollar (or euro) is
– Geometric average
– Less investment of one unit

• Average annual log return
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Arithmetic Average Annual 
Proportional Returns Close?

• Arithmetic average annual proportional return necessarily 
close to the arithmetic average annual log return?

• NO!
• Arithmetic average of proportional return has undesirable 

implication
– Suppose stock prices fall from 100 to 50 and rises back to 100

• No dividends or other payments
• Two-year proportional return is zero
• Arithmetic average log return is zero
• Arithmetic average proportional return is 25 percent

– Applying the average for the two years suggests payoff is not 100
» Payoff is 100 of course

– Average suggests payoff is about 150 [or more precisely (1.25)2•100]
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Estimate of Expected Returns

• Is the geometric average a good estimate of 
the expected return?
– Good estimate of the after-the-fact return

• Ex post
• Expected is ex ante

– Some firms have negative average returns
– Implies negative expected returns?

– Also, volatility can matter
• Why?
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Brownian Motion

• Simple 
characterization of 
price plus income (V)

• Ito’s lemma implies

• Which can be written

• μ is expected return
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Maximum Likelihood Estimators
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Observation

• Basically it’s lognormality of prices 
(including income) driving this difference 
between the average log growth rate and the 
expected growth rate

• This does not normally matter much
• CRSP Value-weighted index 1983 to 2006

– Mean log growth rate 0.11489
– Variance of growth rate 0.02323
– Expected return 0.12650
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Sometimes Difference Does Matter

• Personal Computer Firms
– Mean log growth rate -0.0301
– Variance of growth rate 0.3043
– Expected return 0.1221
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Personal computer firms

• Personal computer firms : 0.1220 per year
– α -0.0301 F2 0.3043
–

• CRSP equally-weighted : 0.1253 per year

• CRSP value-weighted : 0.1357 per year
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Airlines and airplane manufacturers
1925 to 1940

• Airlines : 0.1728 per year
– α -0.0325 F 2 0.4105

• Airplane manufacturing : 0.3315 per year
– α 0.0837 F 2 0.4957

• CRSP equally-weighted : 0.1504 per year
– α 0.0607 F2 0.1795

• CRSP value-weighted : 0.0781 per year
– α 0.0297 F 2 0.0968
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Automobile manufacturers
1912 to 1928

• Auto manufacturing : 0.3481 per year
– α 0.0885 F2 0.5193

• Cowles index : 0.1161 per year
– α 0.1098 F 2 0.0125

• Data
– Stock prices from New York Times
– Dividends from Moody’s and similar sources
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Railroads Traded on the NYSE
1855 to 1870

• Railroads traded on NYSE : 0.0801 per year
– α 0.0512 F 2 0.0579

• Goetzmann index : 0.1734 per year
– α 0.1334 F2 0.0800

• Data
– Prices from Hunt’s Merchants Magazine, Bankers’

Magazine and New York Times
– Dividends from Moody’s
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Summary table

0.17340.0801NY Railroads

0.11610.3481Autos

0.15040.3316Airplane Manuf.

0.15040.1728Airlines

0.12530.1216PCs

Index    
expected return

Industry 
expected return

Industry
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Good or Bad Investment?

• Sharpe ratio is one 
way to evaluate 
portfolios

• Consider a portfolio of 
firms
– Haven’t we already 

done that?
– No
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Selection of Firms

• For personal computer firms
– 14.53 average cumulative value
– A particular kind of portfolio
– Equally invested in each firm while it exists
– A firm’s fraction of total is not invested in 

anything when a firm does not exist
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More Interesting Portfolio

• Equally weighted of existing firms at any 
time
– Invested in firms at all times

• Value weighted might be better, but data 
not available historically
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Personal Computer Index
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Sharpe Ratios
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Returns

• Sharpe ratio indicates that holding a portfolio of 
stocks in new industries is not a good deal in terms 
of mean return and variance

• Doesn’t mean that they’re not sensible as part of a 
diversified portfolio

• Doesn’t mean that they’re not interesting given 
different objectives
– Skewness of returns may matter
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Selection Issues

• In this study, focused on “successful” new 
industries
– Are there failed new “industries”?

• Why not look at telephone?
– Telegraph?

• What are the implications for generalizing 
to all “new industries”?
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Selection Issue and Averaging

• Can average returns different ways
– Across firms
– Across time periods for each firm

• Use each return for each firm for each period as an observation
• Firms did not exist for same number of periods

– How to average depends on question asked
– “Selection bias” is really a problem of generalizing a 

result from a “sample” to a population that is not the 
population from which this sample was drawn

• With a difference between the two populations that matters for 
the statistical question being asked


