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Firm sizes: close to Zipf’s law (or log-normal)
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Source: Axtell (2001) “Zipf Distribution of U.S. Firm Sizes”, Science.



Gibrat’s law: proportional growth rates

• Change in size Xt proportional to itself:

Δ𝑋𝑡 = 𝑋𝑡 Δ𝑔𝑡

• Growth rate has a normal distribution

• In continuous time xt = log(Xt) follows a random walk:

d𝑥𝑡 = 𝜇 d𝑡 + 𝜎 d𝑧𝑡

• Leads to a log-normal distribution of Xt
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But what 

about 

profit?



Long-term economic profit

• Sum over discounted economic profit:



𝑡=1

𝑇

𝛿𝑡 (𝜋𝑡 − 𝑟𝑡 𝐾𝑡)

• Variable definitions:

- πt = NOPAT (net operating profit after tax) = EBIT – taxes (from Compustat)

- Kt = capital employed = operating assets – operating liabilities (from Compustat)

- rt = cost of capital = annual risk-free rate + risk premium

- δt = discount factor (follows from cost of capital over multiple years)

• Measure is based on LIVA (long-term investor value appropriation) Wibbens & Siggelkow (SMJ 2020)
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The distribution of long-term profit
(Listed US firms 1999-2018)
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The distribution of long-term profit
(Listed US firms 1999-2018)
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Separate negative log-scale axis

~2/3rd of firms have EP < 0

Positive EP

(compared to negative):

• Higher median

• Lower variance

Fatter tails than 

pure log-normal



A simple stochastic process fits the data well

• Xt a geometric random walk (as before):
d𝑋𝑡 = 𝑋𝑡 𝜇 d𝑡 + 𝜎 d𝑧𝑡

• Let X0 log-normally distributed

• Distribution of YT = XT – X0 fits the data well

• Alternatively:
𝑌𝑇 = e𝑥1 e𝑥2 − 1

𝑥𝑖~ 𝑁(𝜇𝑖 , 𝜎𝑖)

• Four parameters to be estimated with ML: μ1, μ2, σ1, σ2
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Red line = MLE fit with YT distribution
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𝑌𝑇 = e𝑥1 (e𝑥2 − 1)

μ1 -1.77 (0.03)

μ2 0.84 (0.06)

σ1 1.93 (0.02)

σ2 1.74 (0.05)



If you’re unprofitable, it’s harder to catch up
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Cumulative economic profit (log scale)
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Asymmetry of YT increases over time
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𝑌𝑇 = e𝑥1 (e𝑥2 − 1)

σ1 2

μ2 0.05 t

σ2 0.5 √t



Explore more?

https://www.liva-measure.com/

https://www.covid-19projections.com/
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https://www.liva-measure.com/
https://www.covid-19projections.com/
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