Example of Lognormal and Normal Distributions in Economics

(Stewert, Ch. 2, 6)

Many population distributions in economics and elsewhere are not normal-examples in economics are firm sizes, incomes, and stock returns.  

Let’s look at the distribution of asset returns.  If the price of an asset is 
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 then its simple rate of return is
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The gross rate of return is the factor that must be applied to the initial price in order to obtain the new price
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If an asset is worth 
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=$100 increases in value by 5% then the simple return is 
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(1.05)$100=$105. 

Gross returns tend to be distributed as a skewed nonnegative distribution since under limited liability the largest possible loss is limited to the asset becoming worthless, Pt=0, and so the gross return can’t be negative.  The distribution is skewed to the right since although most assets have modest yields a few generate high returns.

What is the distribution of the simple rate or return for assets in the Fama data, for the gross return?

Do they look normal?  No they are skewed.   

However, if we take the discrete-time growth in asset price and calculate the corresponding continuous time growth rate in asset prices we find a bell-shaped type of distribution

Recall that a continuous growth model in continuous time is
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which means that the continuously compounded rate of return g is just
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A constant growth model in discrete time is just
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and thus 
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so that the continuously compounded percentage change in Y for the discrete time model is for 

ln(1+r)

What do the distributions look like for the continuously compounded rate of return 
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They look normal.
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