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Motivation

e Different allocation of input is important for explaining the disparity in income per
capita across countries.

e Developing countries may become richer if input can be allocated more efficiently.
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Motivation: research questions

e Who benefit from this process and how?

e Will the average worker be left behind?
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Hsieh and Klenow (2009)
e Distortions cause too much or too
few inputs usage.
e Nested CES and each industry is a
nest.

e All the nests have the same demand
elasticities.
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Hsieh and Klenow (2009)

e Distortions cause too much or too
few inputs usage.

e Nested CES and industry = nest.
e The same demand elasticities.

Changes in labor income from removing
distortions affected by:

e aggregation structure
e distribution of technology
e distribution of markups

e interaction with the asymmetric
distortions.

Motivation

But

e Difficult to define a market.

e An industry # a nest (market).
And in developing countries

e Weaker anti-competitive regulation.

e Large dispersion in markups.

Markups distribution is also
important for labor share gains.

How to estimate gains with noisy
market info and different demand
elasticities?
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Key ideas

e The underlying market structure is a system of latent clusters (nests) of firms.

e Infer the latent nests using observed firm characteristics.

e Estimate industry-specific production elasticities, firm-specific distortions,
nest-specific demand elasticities.
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Key ideas

e The underlying market structure is a system of latent clusters (nests) of firms.

e Infer the latent nests using observed firm characteristics.

- Industry category + revenue-cost ratio (today)
- More variables: location, number of patents, age, ownership, etc. (future work)

e Estimate industry-specific production elasticities, firm-specific distortions,
nest-specific demand elasticities.
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Main results

Applying this method to 2005 Chinese firm-level data, we find:

90% of the industries are better modelled as having more than one nest/market;

K is more often subsidized than L.

Removing input distortions, reallocate:
- L to markets with lower markups: larger gains to L,
- K to markets with higher markups: smaller gains to K,
- K and L to bigger markets with higher demand for K and L: higher gains.

The average worker benefits disproportionally more.
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Merits

e The pattern between markups and market shares within each industry can be
arbitrary. (Atkeson and Burstein (2008), Haltiwanger et al. (2018), Peters (2020),
Ruzic and Ho (2021), Liang (2021), and Gupta (2021))

e Allow an industry to have latent markets.

e Easy to implement

6/28



More literature

Misallocation: Restuccia and Rogerson (2008) and Hsieh and Klenow (2009).
Labor share and markups: Autor et al. (2020).

Sources of TFPR variation: Haltiwanger et al. (2018), David and Venkateswaran
(2019), and Bils et al. (2020).

Latent cluster structure: Bonhomme and Manresa (2015), Bonhomme et al. (2022).
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Distribution of within industry correlation: Chinese manufacturing (2015)
150

Industry # market

o B3
(revicostmarket share)

e Various levels of pass-through:
- complete pass-through, incomplete pass-through, etc.
e An industry # a market:

- multiple markets exist in an industry (today),

[m]

- firms from different industries belong to the same market (future work).

=

Q>
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markups

Latent market structure: an illustrative example

An industry with multiple latent markets

productivity
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markups

Latent market structure: an illustrative example

An industry with multiple latent markets

productivity
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Model

Demand: nested CES that allows industries to have multiple nests with different
demand elasticities.

Supply: Cobb-Douglas production Y; = A,-K,-af L?‘é with
e industry-specific production elasticities,
e firm-specific positive or negative distortions (Restuccia and Rogerson (2008)),
e firm-specific productivity.
N =PY; — (R(L+ 7K + w1 +7H)L;)
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Model

Demand: nested CES that allows industries to have multiple nests with different
demand elasticities.

Supply: Cobb-Douglas production Y; = A,-K,.aé( L?‘é with
e industry-specific production elasticities,
e firm-specific positive or negative distortions (Restuccia and Rogerson (2008)),
o firm-specific productivity.
Mi = P;Yi = (R(L+ /) Ki + w(l + 7)L;)

Firms' FOC:

L.
log(1 + 71) = —log(—& log(al) — log [ ==
o8(1-+ 1) = ~log(—"£7) + log(a) ~log ( 7y,
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Aggregate input shares with 7

wl PeYe ~— wli P;Y;

PY ~ o< PY = PiYiP: Y
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distribution within nests
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w*L wlL
P*Y* PY

€ — 1
= Bpat &
g ¢ g‘gEg[eO"]/

reallocation across nests

Changes in input shares

Ai 6g7(6g71)0¢§
1 (1+7L)%

eg—1

Z. Ai ng(ngl)aé
cg (1+TI.L)O‘é

eg—1

reallocation within nests

e Due to within-nest reallocation: the level of T’-L and the joint distribution of A;and
TI-L within nests.

e The change in nest-level labor share
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Changes in input shares

*

( A; eg—(eg l)né
w €, — 1 1 (1+,—,.L)“é
_ § Bgax L_"& 1= E

% € egEgled] £ 1+ 7t —
ﬁ/_{ icg ] Z A,‘ eg—(eg 1)(»g
reallocation across nests icg (1+T"L)(\é

reallocation within nests

e Due to across-nest reallocation: the joint distribution of nest-level changes and the
aggregation structure:
L
- technology g,
- demand elasticities ¢g,
- the importance of the nests ;.
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Changes in input shares

eg—1

( A; ) eg—(eg l)né
(\L
W*I_ W Z IB L €g — 1 ) B Z (1+TI.L) g
g 14 ,7_

PxY* PY E¢,E [eé] g1

_,_/ icg Z A; cg—(cg—1)og
reallocation across nests €g (1+T'L)(\é
1

reallocation within nests

e Due to across-nest reallocation: the joint distribution of nest-level changes and the
aggregation structure:
-1

e Nest g's labor share change is more important if 8¢, ag and 6%’7[65_]
glhgle™!

are higher.
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w*L L €g—1
Py Z Ps0 i [e0]

reallocation across nests

icg

Changes in input shares
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Z A,‘ Lgf((gfl)ﬂé
[ L
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reallocation within nests

e Decompose the change into nest-level change and the aggregation structure.

e The part due to nest-level changes:
. . . L
- no variation in a,, €g, and 3,

- holding the nest-level change constant.
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Changes in input shares

w*L B L 6g 1 1

Py~ Z £% ¢ I [e5] 14 7L
ﬁ,—/

reallocation across nests | reallocation within nests,

e Decompose the change into nest-level change and the aggregation structure.
e The part due to nest-level changes:

. . . L
- no variation in ag, €z, and Bg

- holding the nest-level change constant.
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Changes in input shares

w*L wlL

P Y:  PY
g

e—1 1 1
cE[e%] 1 +7"g€

Bat

reallocation across nests nest-level change fixed

e Decompose the change into nest-level change and the aggregation structure. xxxx

e The part due to nest-level changes:

B . . L
- no variation in ag, g, and g

- holding the nest-level change constant.
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Estimation

g1

< A >cg—t«g—1)aé
ol
Wl L g—1 ) 172 1 (1+7})e

L
Py — Py =2 Dgog E.[e% L
g cglig[e’] — 1+ L
\ , i€g ! Z A eg—(eg—1)ag
reallocation across nests icg (1+T’.L)“é

reallocation within nests

38

Challenges:
e Better not to use US as a benchmark:

- differences in technology between US and China will be treated as input distortions,
- fine when talking about TFP gains,
- but create a systematic bias for labor share change.

e Fit a nested CES demand to the firm-level revenue-cost ratios in the data.
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Estimation

e A parametric assumption about the input distortions: estimate af, aSL
- Assumption: most firms have 0 distortions.

e Idiosyncratic cost shock and price rigidity to explain the remaining variation in
revenue-cost ratio

i T €g M realized

Vv

sign contract (Y;, P;) T produce
cost shock §;
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Estimation

e A parametric assumption about the input distortions: estimate afX, ot

- Assumption: most firms have 0 distortions.
e |diosyncratic cost shock and price rigidity to explain the remaining variation in
revenue-cost ratio

Realized profits:
N, =P;Yi — (RA+ 7K + w(l +7H)L;)ed
Realized markups (revenue-cost ratio):

¢g E[e"]

/_Eg_l eé,-g
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Markups distribution

Distribution of revenue—cost ratio for spirit production
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Labor share distribution

Distribution of revenue-cost ratio for sugar production
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log(labor share; * E[markups;]) = log(al) — log(1 + 7F)

[m] = = =



Data

Chinese Annual Firm-Level Survey Data (2005) from NBS.

Statistic N Mean Min Pctl(25) Median  Pctl(75) Max
value added 229,241 13,814.46 122 2,517 5,377 13,250 277,908
K 229,241 16,366.41 83.76 1,620.23 4,211.66 12,151.88 515,954.20
wlL 229,241  2,730.73 80 583 1,188 2,665 78,956
revenue 229,241 50,184.74 2 9,500 19,457 45,994 11,041,153
cost 229,241 43,075.61 1 7,935 16,481 39,072 10,757,115
profits 229,241 2,370.47 —292,087 72 480 1,815 415,879
revenue/cost 229,241 1.21 0.81 1.08 1.14 1.25 4.68
wl/value added 229,241 0.32 0.01 0.12 0.23 0.42 3.15
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Results: estimated parameters

two types N Mean  Min  Pctl(25) Median  Pctl(75) Max

No 61 23 2 6 15 27 237
Yes 462 494 12 118 256 544500 9,947

N  Mean St. Dev. Pctl(10) Pctl(25) Median Pctl(75) Pctl(90)

Eglui+1] 985 130  0.25 1.11 1.14 1.22 1.39 1.57
oy 985 6.33  3.64 2.77 3.59 5.45 8.32 10.48
Eg[ef] 985 1.01  0.02 1 1 1.01 1.02 1.03
ex-ante Pg[3] 928 0.66  0.22 0.27 0.59 0.73 0.82 0.88
ak 523 016  0.17 0.04 0.06 0.09 0.19 0.36

oL 523 039  0.23 0.13 0.21 0.33 0.57 0.76
scale 523 055  0.31 0.22 0.32 0.48 0.75 0.95
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expected markups, type 2

Dispersion of markups within an industry

Difference in expected markups within an industry

expected markups, type 1

25
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Results: Labor and capital income share (%)

w* L wlL L €g — 1 1
BryEs T py — —— l1— ———
P*Y PY Eg Beag egEgled] 1+ Té

reallocation across nests [ nest-level change fixed

(a) Benchmark (b) Nest-level T fixed & homo «, 8, and o
observed  predicted change observed  predicted change

L 19.76 27.2 7.44 L 24.69 26.92 2.23
K 11.86 10.77 -1.09 K 44 57 26.92 -17.65
L+K 31.62 37.97 6.35 L+K 69.26 53.85 -15.42
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Results: Labor and capital income share (%)

w*L wl p €—1 1

P Yy*s — PY — : 11— ——

Py P Zg pa cE[e%] 1+TgL
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reallocation across nests nest-level change fixed

(a) Benchmark (b) Nest-level 7 fixed & homo «, 8, and o
observed  predicted change observed  predicted change

L 19.76 27.2 7.44 L 24.69 26.92 2.23
K 11.86 10.77 -1.09 K 44 57 26.92 -17.65
L+K 31.62 37.97 6.35 L+K 69.26 53.85 -15.42
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Explanation: homogeneous «, (3, and o

Nest-level input distortion
120

90

fill
60

B«

count

30

0 L

12
tau

e Labor income share increases but capital income share decreases. =& -
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Explanation: compared to benchmark

Table: Correlations behind the cross-nest reallocation

- -1 = -1
COr(TgL, Bgaé' enggg[e‘Sf] ) COr(TgK, Bgaé ngEgg[esi] )
0.05 0.04

e The labor share and capital share gains are larger in the benchmark
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Results: Labor and capital income share (%)

w*L wl L e—1 1
Pys By = D¢ Pets fren] 1‘@

reallocation across nests | nest-level change fixed

(a) Benchmark (b) Nest-level 7 fixed & homo €
observed  predicted change observed  predicted change
L 19.76 27.2 7.44 L 18.54 25.43 6.88
K 11.86 10.77 -1.09 K 11.29 10.26 -1.03
L+K 31.62 37.97 6.35 L+K 29.83 35.69 5.85
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(a) Benchmark (b) Nest-level 7 fixed & homo €

observed  predicted change observed  predicted change
L 19.76 27.2 7.44 L 18.54 25.43 6.88
K 11.86 10.77 -1.09 K 11.29 10.26 -1.03
L+K 31.62 37.97 6.35 L+K 29.83 35.69 5.85

(a) Nest-level T fixed & homo «, S, and o

observed  predicted change

L 24.69 26.92 2.23
K 44 57 26.92 -17.65
L+K 69.26 53.85 -15.42
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Explanation

Table: Correlations behind the cross-nest reallocation: homo « and 3

cor(?gL, Bgaé) cor(?g, Bgaé)
0.05 0.04

e Variations in « and S raise the gains for labor and capital shares

cor(eg/(eg —1),L*/L)  cor(eg/(eg — 1), K*/K)
-0.09 0.02

e Labour is more likely reallocated to low-markup nests.
e Capital is more likely reallocated to high-markup nests.
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Results: Labor and capital income share (%)

w*L wl L g — 1 1

PryE Py — — T 57 1— —r0

Py TPy T e Pe0 egEgled] 1+ 7,
—_———

reallocation across nests nest-level change fixed

(a) Benchmark (b) Nest-level 7 fixed & homo «
observed  predicted change observed  predicted change
L 19.76 27.2 7.44 L 25.55 29.20 3.65
K 11.86 10.77 -1.09 K 42.63 29.20 -13.43
L+K 31.62 37.97 6.35 L+K 68.18 58.40 -9.78
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Explanation

Table: Correlations behind the cross-nest reallocation: homo «

cor(aé, L*/L) cor(ag, K*/K)
0.68 0.62

e K and L are reallocated to nests with higher a.
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Conclusion

e Build on HK's model to study changes in input shares when removing input
distortions.

e Decompose the changes into two parts: caused by within-nest and by across-nest
reallocation.

Apply the model to Chinese manufacturing firms (2005) and find:
e 90% of the industries are better modelled as having more than one nest/market.
e in general, firms use too little L and too much K:
- L experience higher idiosyncratic usage cost while K is often subsidized

e when removing the input distortions, the across-nest reallocation raises the gains to
L and K:

- K and L are reallocated to larger markets with higher demand for them.
- L is reallocated to lower-markups markets but K to higher-markups ones.

e The average worker benefits disproportionally more.
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Different relations between markups and productivity

Markups vs productivity in different markets

markups

productivity
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Different relations between markups
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Distributions of exogenous variables

Cost shock are i.i.d:
5ig ~ N(ngg)

7K and 7} are i.i.d within industry and independent across industries:

2kKN(0,0K) L if 7K <0
og(rf 1) ~ 4 27 MO 02) T <

(2—=26K)N(0, oK) ,if T >0
2kEN(0,0L) if rE <0

Bl ) {(2 —25b)N(0,0L) ifrE >0

Tif > 0 for f € K, L: firms hire capital or labor at a price higher than market price.
T,f < 0 for f € K, L: firms hire at a price lower than market price.

kK. kL, af, oK, ai, and ol are distribution parameters.
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Step 2: groups and demand elasticities

Realized markups:
g E[e”] 1
Sig

Wig =

€g—1 e
Distribution of markups observed in an industry is a mixture of two distributions, one
from the group with higher demand elasticities, €z, and one from the group with lower
demand elasticities, ¢s.

e e7/? ese”es/?
log(i +1) ~ ws - N [ log =——,0¢, | +(1—ws)- N | log =———, 0
€s — 1 - €5 — 1

low-demand-elasticities group high-demand-elasticities group

First test whether there exists more than one distribution. Then use the EM algorithm
to estimate ws, €3, €5, 0, and o,.
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Likelihood function:

UP;Y;, Kiy Lile, o, 0,5, Ryw) =0(P; Y, Kiy e, oy 0, K, Ry w) + €(P; Y, Lile, oy 0, K, R, W)

UP;Y;, Ki| R, w) log(2K) — log o€ 1 [ loe( gy ;nyé[ée ’1])/5 R KPiYi(e—1)/¢ 1}
iYi, i€, a, 0, R, K, w) X |10 K)—logo, — =
& 8772 s T RKE[E]

RK]E[e:] akPYi(e—1)/e <1}

" RKE[e%]

akpYi(e— 1)/()

log(==
+ |log(2 — 26K) — log o ¥ 2

1 log(&sPiYile=D)/ey 2 alP,Yi(c —1)/e
AVAN Ly L+ wL,;E[e%] sPiYile — 1
UP;Y:, Lile, o, 0,5, R, w) o< |log(2x™) — log oy 5 —Ui 1 {7WL,'IE[6‘5"] > }

N =

+ |log(2 — 2kt) —log ot —
o

kP Yi(e=1)/e\\ 2
o Turiien )\ | [akPiYile—1)/e
B wl;E[e%]
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Extension: estimate o, ol

. Draw a grid on the domain of aX and a%, (0,1) x (0,1). The density of this grid
affects the accuracy of estimated aX and af.

. For each point on the grid, set aX and al equal to the value of this point, i.e. a
guess of aff and ol

o~ o~~~

K +K L L

3. For each industry, estimate o’¢,0% 0% 0t KK KL accordlng to the equatlons above.
4. Calculate Iog-llkellhood for each industry at the guessed aX and ot
5. Find the aX and ol that give the highest log-likelihood, which is the estimated

capital intensity of th|s industry.
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