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Motivation

I Great work to read, a lot to learn from!
I Meticulous data work with new facts on firm growth

I Rich yet tractable theoretical framework, well exposed

I Careful quantitative exercise

I Comments regarding quantitative implications and possible extensions



Observation I

Figure 1: Size-rank relationships, ranked separately by size measure
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Notes:Author’s calculations of LEHD microdata. Each series shows predicted the predicted value of employment
from a regression of the log size measure on a fifth order polynomial of the log percentile rank of the size measure
in March of 2005, rounded to the nearest integer. See text for additional details.

margin growth and the extensive margin growth. In particular, the existence of Pareto tails indicate

Gibrat’s Law at a large size, and this imposes some structures on the driving forces behind the

growth in both margins.12

It is important to note that the intensive margin distribution is conceptually different from the

economy-wide distribution of establishment sizes, although they are closely related. The intensive

margin is a firm-level concept. When there is a firm with 100 establishments, for example, these

establishments would count as 100 observations in the establishment size distribution, while it is

one sample point in our description of the intensive margin. Our empirical description here focuses

on the intensive margin given that our interest in this paper is in firm size and firm growth. Some

existing studies have already found that the U.S. establishment size distribution exhibits a Pareto

tail, this is the first study that describes the right-tail properties of the intensive margin.

The existence of Pareto tails indicates that firms at the top of a size distribution employ a greater

share of all workers and a greater share of establishments relative to the rest of the distribution.13

Accordingly, the data points in Figure 1 imply that 55.1% of employment is concentrated in the

12Figure 1 is also useful for understanding the entire distributions of the firm size, the extensive margin, and the
intensive margin. Note that the vertical axis shows the log of the percentile rank, which ranges from 0 to 100. The
value of log(100) is 4.6, and this is the upper bound of the vertical axis. Because log(1) = 0, the values below zero
indicate the sizes above the 99 percentile. In particular, because exp(−3) = 0.05, the points with the vertical axis
being −3 correspond to 99.95 percentile.

13Given each distribution exhibits a Pareto tail, note that the top p-th percentile’s share can be expressed as
(p/100)1−1/ζ where ζ is the Pareto tail parameter. This expression shows when the Pareto distribution has a fatter
tail (lower ζ) firms at the top of a distribution employ a greater share of all resources relative to the rest of that
distribution.
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I Pareto tails ⇒ suggests proportionate growth in both margins



Observation II

Figure 2: Average firm size (number of workers)
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Figure 3: Average intensive margin
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Figure 4: Average extensive margin
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Source: Author’s calculations of Quarterly Census of Employment and Wages microdata.
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I Firm growth driven by extensive margin



Framework and results

I Semi-endogenous growth framework with external and internal
innovations (and entry)

I External innovation ⇒ adding establishments (number)

I Internal innovation ⇒ expanding establishments (size)

I Expanding varieties onto Klette&Kortum (2004), Akcigit&Kerr (2018)

I Firm types as in Lentz & Mortensen (2008)

I Firms & establishments subject to exogenous exit shock

I Endogenous expansion & exogenous exit determine thick tails

⇒ Analytical characterization of size distributions, liked one-type exposition

⇒ Quantitatively, matches the empirical distributions very well



Robustness

I Calibration suggests a dichotomy of firms
I L-types growing through intensive margin

I H-types growing through extensive margin

Table 4: Parameter Estimates and Model Outcomes, 1995 versus 2014

Parameter Description Value (1995) Value (2014)

Innovation Investments
zHX H-type external innovation 0.3281 0.5120
zLX L-type external innovation 0.0019 0.0002
zHI H-type internal innovation 0.0000 0.0000
zLI L-type internal innovation 0.1058 0.0822

Innovation Costs
χHX H-type external innovation cost 0.7830 0.6366
χLX L-type external innovation cost 94.2434 941.8146
χHI H-type internal innovation cost ∞ ∞
χLI L-type internal innovation cost 1.6615 2.4823

Firm Entry
µe Entry rate 0.0980 0.0739

φ Entry fixed cost 0.1452 0.1855∫
q̂dΦ(q̂) Entrant size relative to mean 0.4031 0.4317
% Mean of Φ(·) −1.7638 −1.5964
ς Standard deviation of Φ(·) 1.3079 1.2300

Firm Types
λHL H to L transition rate 0.2523 0.4900

mH Fraction of H-type at entry 0.0523 0.0878
mL Fraction of L-type at entry 0.9477 0.9122

Notes: Estimates using Least-Square Minimization

draws the H-type, it has an incentive to invest entirely on the extensive margin to take advantage

of low R&D cost. The firm invests in intensive margin innovation after it receives the transition

shock λHL. The L-type firms invest little along the extensive margin (0.19% in 1995) and more

than H-type firms along the intensive margin (10.58% in 1995). Furthermore, as the establishment

size distribution displays a thinner upper tail over time and theory predicts the establishment size

distribution’s upper tail is partially driven by intensive margin investment rates, we see that L-type

firms invest less in 2014 (8.22%) than in 1995. Finally, the model shows that L-type firms decreased

their extensive margin investment rate from 0.19% in 1995 to 0.02% in 2014.

The model finds that more entrants are high-type firms (5.23% in 1995 and 8.78% in 2014),

yet the average duration of being a high-type has shortened from around 4 years (= 1/0.2523) in

1995 to around 2 years (= 1/0.4900) in 2014. While this shortens the periods of high growth with

extensive margin, a high-type firms also have an increasing incentive to heavily innovate before

becoming a low-type.

With respect to entry, the estimation provides estimates of µe which is the entry rate of firm

relative to the number of establishments. To recover the firm entry rate (relative to the number
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⇒ Robustness: model with transformational & subsistence firms
I One-type model also generates Pareto tails; but, few small firms

I Retail: speaks to large chains vs. mom and pop shops



Paths to explore

Figure D.3: Average establishment size (number of workers), different age groups
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Notes: Author’s calculations of Quarterly Census of Employment and Wages microdata.

increase in the firm size occurs during 1990s, Figure D.1 does not exhibit any obvious trend over

the sample period for overall firms. However, we can see that there still is an increasing trend for

the firms that are older than 11 years old. As in the case for all firms, the intensive margin does

not exhibit an increasing trend in Figure D.2 for any age group. In contrast, Figure D.3 reveals a

striking contrast across different age groups: the increase in extensive margin for overall economy

is driven by the older firms. This motivates our modeling choice—firms are not born with different

sizes across different time period; rather, their pattern of growth has changed over time.
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I Other interesting facts: age profiles

I What might be the factors that differentially affected firms across these
characteristics?

I Changes in competitive structure? M&As, adjustment costs?



Conclusion

I Enlightening and meticulous work, enjoy reading it!


