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Introduction

 Research objective: determine what
types of statistical models can
characterize the distribution of stock
returns

* Stock returns measure price changes and
show the value of a company

 Distributions considered were normal,
lognormal, Laplace, and Cauchy

* Several criteria were used to evaluate
which distribution fits the data the best
including distance metrics, quantile-
guantile plots, and likelihood

Data

* Data tested uses monthly prices from

the S&P 500 and Russell 2000 indexes

from 1980s-2023
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Theory

The probability distribution functions for
the distributions and reasoning is shown

Normal: previous literature
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Lognormal: positive skew
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Laplace: higher peak and heavy tails
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Cauchy: higher peak and heavier tails

¢ flx) =——

ny[1+ adn xo)z]

Distances

©
N

&
o)

Probability

©
=t

-

0.2 0.4 0.6 0.8 1
X

Earth Mover’s Distance

121 1fl] l]

LMD =T
1= J= L,

Total Variation Distance

+ TV(P,Q) = > XseslP(s) — Q(s)

Kullback — Leibler Divergence

* Dye(PIIQ) = Tses P()log(G

Maximum Likelihood Estimation estimates
parameters using likelihood functions

Modeling the Distribution of Stock Returns

Results
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* Using various measures of distance
vields conflicting results

* Our models suggest none of the
distributions characterize the return
distributions well

* Next steps for this study could be to
consider other distributions such as the
Pareto and Power Law

* More stock return data will help
conclude an overall best fit distribution
for stock returns



