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Estimating firm-level productivity

Qit = F (Lit, Mit, Kit) exp (wie + u3l)

e Lj;, M variable factors of production (labor and intermediates).
@ Kj; capital stock.
e wj firm level productivity (unobserved).

@ u; unobserved shocks.
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Empirical challenges

@ Simultaneity bias:

e wj; affects both productivity and input choices.
e B and B, biased upwards.

@ Selection bias:

o if low productivity realization, firms with more k;; more likely to survive.
e => sprurious negative correlation between capital and productivity.
o f, biased downward.
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Additional challenges

Qit = F (Lit, Mit, Kit) exp (wie + ufl)

@ Unobserved prices and mark-ups.

o Traditional method: deflate sales (r;;) by industry prices (pj;).
o Problem: (pj; — pjt) # 0 induces bias.

@ Problem: if trade affects prices and mark-ups, impact of trade on
productivity misidentified.

Note 1: we will assume Cobb-Douglas for F (-).
Note 2: we will assume CES demand system.

Thomas Chaney (Chicago) ECON 357: Lecture 6 (de Loecker)



Tentative solutions

@ Olley-Pakes: use investment decision to control for simultaneity and
selection bias.

@ Levinsohn-Petrin: use intermediate inputs instead.

© de Loecker: use variation in firm-level exposure to trade shocks to
identify mark-ups.
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CES demand system

P. —1s
Qjit = Qst <PJ52> exp (éjt + Uﬁ)

Good j in segment s.

§jr: unobserved demand shock (may be correlated with price).

uft: i.i.d. demand shock.

@ Note: constant mark-up (/ﬁ)
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Empirical challenges: summary

{ Fit = Bo + Bylit + Bymit + Bykit + Bsqst + wir + & + €it

with B, = (ﬂjj1> wy h={lmk}, B, =t

@ wj; unobserved and correlated with input choices.
@ non random exit of firms (biases estimate of B, ).
@ demand shock ¢, correlated with input choice.

@ aggregate demand shifter correlated with unobserved demand
conditions.
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uct dimension

Qijt = (‘-'ijt)7 Qit
with Yic .y cje = 1 and cé?t = cjjr for h={l, m, k}.

@ Firms split up their production between different products.
@ Assumption: same factor intensities for all inputs.

@ 7y measures returns to scale.
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Multi-product production function

Fit = Bo + Bylie + Bymie + Prkic+
5
+ Z B (sisqst) + In ( Z (Cijt)WU>
= e
+ wijt + C,-t + &t

e Demand shocks differ across segments (gs:), and firms differ in their
exposure to those shocks (s;s).
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Estimation strategy

@ Investment function can be inverted:
wit = hy (iit. kit, qrit, nPi)

@ qr; represents firm i's exposure to quota reduction, np; number of
products.
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o First stage: (use a polynomial approximation for h)
Fir = By + Blit + B,ymic + By kit

+ Z,B Slsqst)+ Z 5 Du+ Z 5 D/g"’(Pt (//t it qrit, ”P:)+5:t
5= jed(i) g€G(i)
977,5 (iit, kit, qrit, nPi) = ,Bkkit + Et (iit, kit, qrit, nPi)
= get (BI'Bm'Bs'SJ"sg'J)it>' Note: ﬁs:]'/Bs
e Second stage: (use a polynomial approximation for g)

5

Fit — B//it - Bmmit - E ,Bs (sisqst Z 5 DU Z h) D,g
s=1 JjeJd(i) geG(i
= ,30 + ﬁkkit+1 + 8t ((‘i) ,Bk It) ( It+1 + glt-‘rl + 8,t+1)

= get B,.
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Key steps in the estimation

@ Control for endogenous choice of k and endogenous selection
(unbiased B's).
Control for mark-ups (7).

Control for simultanuous impact of demand shocks on input choices,
prices, quantities and selection.

Method:

© use firm level variation in demand induced by different trade shocks.
@ invert investment equation to control for choice of capital.
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Backing out productivity

Wi = Zs,'s (?/t — ,B//it — Bmmit — Bkkit — Bs (Sisqst)) (17 ﬂi 1>

o Key estimates to uncover w are f's and 7.

@ Note that segment and sub-segment fixed effects can affect
productivity.
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Impact of trade on productivity

@it = Ao + A1qrie + controls + ¢

o Different estimates of @ will give different answers.

o If quotas affect demand, not controlling for the impact of quotas on
demand will overestimate Aj.
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Impact of trade on productivity

Table 8: Impact Trade Liberalization on Productivity
Specification (# obs) Estimated coefficient Productivity Estimated using

augmented model OP
I (1,291) qr -0.0637+* -0.1068*
(0.0366) (0.0296)
I7(1,088) Lgr -0.0699* -0.1254%
(0.0312) (0.0327)
IIT (765) Lgr -0.0455%* -0.1347*
(0.0272) (0.0299)
IV (890) level 0.0019* -0.0000
(0.0008) (0.0008)

Std errors in parentheses, ¥ and ** denote significant at 5 or lower and 10 percent, resp.
All regressions include quota-product classification dummies (23 categories), except for VI

Figure: Jan de Loecker (2009)
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