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Question and Method

• Do large firm dynamics drive the business cycle?

• Using standard heterogeneous firm dynamics setup

• Show the role of large firm dynamics, in shaping aggregate
fluctuations, theoretically, quantitatively, and in the data.

Question and Method
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Main Story: Law of Large Number
• Even in perfect competitive economy, if we have finite firms
⇒ NO LLN (Law of Large Numbers):
• We don’t have stationary distribution
• We can have fluctuations

Main Story
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Model

• Productivity Process: Φ := {ρ1, ...., ρS}
• The only aggregate state variable of this model is the

distribution of firms on the set Φ : µt
• Incumbents’ Problem: π∗(µ, ρs) = maxn{ρsnα − w(µ)n − cf }

which gives following Bellman equation:

V (µ, ρs) = π∗(µ, ρs)+

max{0, β
∫
µ′∈Λ

∑
ρs′∈Φ

V (µ′, ρs
′
)F (ρs

′ |ρs)Γ(dµ′|µ)}

(1)

Theory
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Model: continued

• Entrants’ Problem’:

V e(µ, ρq) = max{ce , β
∫
µ′∈Λ

∑
ρq′∈Φ

V (µ′, ρq
′
)F (ρq

′ |ρq)Γ(dµ′|µ)}

(2)

• supply of labor: Ls(w) = Mwγ

M: the number of potential entrants.

• Aggregate Output: Yt = A1−α
t (Ldt )α

At =
∑Nt

i=1(ρsi,t )
1

1−α

Theory
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Special Markov Process

• ASSUMPTION 1: Firm-level productivity evolves as a Markov
chain on the state space Φ = ρs s with transition matrix:

P =



a + b c 0 .... ..... 0 0
a b c .... ..... 0 0
. . . .... ..... 0 0
. . . .... ..... 0 0
0 0 0 .... a b c
0 0 0.... ..... 0 a b + c

 (3)

• Córdoba (2008) shows that the stationary distribution
associated with this Markovian process is a power law
distribution with tail index: δ = log(a/c)/log(ρ)

• Assumption 2: Allow the maximum productivity level to
increase with the number of firms: ρS = ZN1/δ

Theory
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Data: BDS 1977-2012

• Assume α = 0.8⇒ tail of the productivity distribution of
incumbents

• fix the tail index for entrant distribution
• Targets of other parameters:

• volatility of firm-level productivity growth
• the steady-state entry rate, i.e., the ratio of entrants to

incumbents.

Empirical
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Performance of Model
• BDS doesn’t have firms with more than 10,000 employers ⇒

Compustat data.
• Model accurately reproduces both the mass of small firms in

the BDS data and the mass of large firms in the Compustat
data. NOTE: calibration strategy was only the tail estimated
on BDS data

Empirical
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Performance of Model

• Aggregate Fluctuations:
• evolution of micro-level productivity
• optimal decisions by firms regarding size, entry, and exit

Empirical
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Main Story: LLN

Empirical
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BUSINESS CYCLE IN ACTION
• Fernald (2014) and Bloom et al. (2018).

Empirical
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Conclusion

• LLN might be violated in finite samples: Potentially any place
in the literature it’s been used, maybe it worth trying to
investigate it again.

• Even in partial equilibrium setting or linear in consumption
setting, we can see the importance of firms being connected
through labor in aggregate fluctuations.

Conclusion
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