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Firm sizes have typically been described by
lognormal distributions, with Pareto, Yule and
related distributions accurately capturing the upper
(large size) tail. Utilizing data on the entire
population of U.S. firms, including small businesses,
we find that the Pareto distribution well describes
the entire firm size distribution. Furthermore, the
exponent of this distribution is essentially unity, thus
we have the special case of the Zipf distribution.
Data on self-employment, not normally included in
small firm data, are consistent with the Zipf
characterization. These results are shown to be
robust to alternative definitions of firm size.
The Zipf distribution is a discrete, one-parameter,
univariate distribution that has been used to describe
various physical and social phenomena that are highly
skewed in character. For instance, the frequency of
word usage in printed texts is Zipf-distributed—the socalled Estroup-Zipf law—meaning that the frequency
with which a word is used is inversely proportional to
its rank, where the most commonly occurring word has
rank 1. Similarly the distribution of city sizes in
industrial countries are often Zipf-distributed.
The distribution of firm sizes in industrial countries
is well-known to be highly skewed, with large numbers
of small firms coexisting with small numbers of large
firms. The stability of this distribution over time makes
it, along with the distribution of city sizes, perhaps the
most robust statistical regularity in all the social
sciences1.
Beginning with Gibrat, there is an established
tradition of describing the distribution of firm sizes in
industrial countries by lognormal distributions. This
distribution is a direct consequence of the 'law of
proportional effect,' whereby the growth of firms is
treated as a random process with growth rates being
independent of firm size.2 In general, lognormal
distributions are right skewed, meaning they are
asymmetric with much of the probability mass to the
right of the modal (most common) value. In the present
context this amounts to modal firm size being less than
the median, which in turn is less than the mean.

The upper tail of the firm size distribution has often
been described by the Pareto distribution, also known
as a power law or scaling distribution.3 For a Paretodistributed random variable, S, the cumulative tail
distribution function is usually written as
α
s 0 
Pr [S ≥ s ] =   , s > s0
s 
where s0 is the minimum size and α is a parameter.
Typical analyses of data on the very largest industrial
firms yields values for α in the range 1.1 - 1.2, although
systematic departures from this distribution are also
known.4 The special case of α = 1 is known as the Zipf
distribution. It has somewhat unusual properties insofar
as its moments do not exist.
Utilizing data on U.S. firms from Compustat, a
larger dataset than previous studies, Stanley et al.
[1995] report that the distribution of U.S. firm sizes is
very closely approximated by a lognormal distribution.
They find that their fitted distribution predicts many
more large firms than actually exist—that is, are too
few large firms, contradicting previous results.
Unfortunately, these results cannot not be used to draw
general conclusions about U.S. firms because they are
based on data that are unrepresentative of the overall
population of U.S. firms.
The Compustat data covers essentially all publiclytraded firms in the U.S. In 1997, for instance, such
firms numbered just under 11,000, although only 8200
reported having employees. While well-representing
large firms, Compustat does not include privately-held
firms, many of which are quite large in size. Indeed,
data from the U.S. Economic Census puts the total
number of firms in the U.S. at about 5.5 million,
including over 16,000 having more than 500
employees. Furthermore, firm size data in the Census
has a qualitatively different character than the
Compustat data. Census data displays monotonically
increasing numbers of increasingly smaller firms. This
shape is one that the lognormal cannot reproduce, but
suggests that a power law or similar distribution may
apply over the whole size range. To get a sense of how
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Ijiri and Simon [1977], p. 2.
Also known as 'Gibrat's law'; see Sutton [1997] for a review.

Related distributions include the Yule and zeta; see, for
instance, Ijiri and Simon [1977], especially chapter 7, and
Mandelbrot [1997].
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different these two datasets are, Table 1 compares
them.5 The size bins shown are those used by the SBA.
Size class
0
0-4
5-9
10 - 19
20 - 99
100 - 499
500+

Census/SBA
719,978
3,358,048
1,006,897
593,696
487,491
79,707
16,079

slope of -1.008, with a standard error (SE) of 0.040;
adjusted R2 = 0.994. The data are shown, along with the
best fit line, in Figure 1, a so-called Zipf plot.

Compustat
2576
2699
149
251
1287
2123
4267

Table 1: Number of firms in various size classes (by
number of employees) in the U.S. c. 1997, compared
across two data sources
Figure 1: Distribution of U.S. firm sizes (by employees)
for 1997, data combined from Census/SBA and
Compustat

The mean firm size in the Compustat data (all firms) is
4605 while for the Census data it is much less. Clearly
the Compustat data is unrepresentative with respect to
small firms.
The binning of the data in Table 1 is of limited use
primarily because it lumps all large size categories
together, but also because the bins are of different sizes.
We have obtained a tabulation from Census in which
bins (except the first) are of increasing size in powers of
3. This is shown in Table 2.
Size class
0
1
2-4
5 - 13
14 - 40
41 - 121
122 - 364
365 - 1093
1094 - 3280
3281 - 9841
9842 - 29,524
29,525 - 88,573
88,574 - 265,720
265,721 - 797,161
797,162 and larger

Interestingly, while there are some 4.8 million
firms described in this figure (5.5 million - 700
thousand of size 0), there are another 15.5 million
business entities in the U.S. that do not have any
employees.
These are predominantly individual
proprietorships, and are reported in the Census data as
'non-employee' firms. These smallest of firms make up
in number what they lack in size, accounting for nearly
$600 billion in receipts in 1997. Perhaps somewhat
surprisingly, if we include these firms in the overall
firm size distribution we do not impair the quality of the
Zipf distribution fit to the data, as shown in Figure 2.

Economic Census
719,978
1,026,469
1,611,601
1,342,582
575,228
190,236
53,513
14,903
4909
1657
610
178
48
6
0

Table 2: Number of firms in various size classes (by
number of employees) in the U.S. c. 1997

Figure 2: Distribution of U.S. firm sizes (by employees)
for 1997, data combined from Census/SBA and
Compustat together with self-employment data

The first entry requires explanation. Data on firm sizes
was gathered in March of 1997. Firms that had receipts
during 1997 but no employees as of March are shown
in the 0 category. Clearly, such firms should be in one
of the other size classes, and so this data is censored.
Neglecting this 0 size class, we transform the
remainder of the data by taking logs of both
coordinates. OLS on this transformed data yields a

Here OLS yields a slope of -0.963, SE = 0.038, and R2
= 0.992.
So far the number of employees in a firm has
constituted our measure of firm size. An interesting
property of firm size distributions from previous studies
is that the overall character of the distribution is
independent of how size is defined. For example, in Ijiri
and Simon [1977] size is based on revenue, while in
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Data from the U.S. Economic Census is based on Small
Business Administration (SBA) tabulations.
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other studies it is based on market capitalization. Here
we check whether this situation yet holds, using data on
receipts (revenue). Using again a specially prepared
tabulation from Census, Figure 3 results.

Figure 3: Distribution of U.S. firm sizes (by
revenue, in $ million) for 1997, data from Census
The slope of this line is -1.039 with SE = 0.055 and
adjusted R2 = 0.988.
Just as the Zipf distribution of firm size is robust
across varying definition of 'size', so too it is
quantitatively invariant over time. We have repeated
these calculations for data from 1992 and have obtained
similar results.
There exists a theoretical tradition of describing
Pareto and Zipf distributed size distributions with
stochastic process models (e.g., Simon [1955] and
Gabaix [1999]). The trouble with these explanations is
that they are not written in terms of economic variables.
As such, they are not microeconomic explanations. The
only microeconomic model that gets these statistical
features correct is described in Axtell [1999].
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