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Figure 1
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Figure 2

Data Source: Chinese �rm-level data from China�s National
Bureau of Statistics (NBS) 2000-2007. Calculated by the authors.



Motivation A Motivation B Key Novelty Model Future Work

Table 1



Motivation A Motivation B Key Novelty Model Future Work

Table 2



Motivation A Motivation B Key Novelty Model Future Work

Figure 1 in Li, Liu and Wang (2016)
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Figure 3 in Li, Liu and Wang (2016)
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Table 2 in Li, Liu and Wang (2016)
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Li, Liu and Wang (2016)

� A Model of China�s State Capitalism (Li, Liu and Wang 2016)
� To show how SOEs in upstream sectors extract monopoly rents
from downstream liberalized sectors in the process of structural
transformation (industrialization) and trade globalization.

� key insights: vertical structure di¤ers from horizontal structure
(Hsieh and Klenow 2009, Restuccia and Rogerson 2008)

� Limitations:
� downstream aggregate productivity is exogenous
� identical markup across downstream �rms (because
homogeneous productivities)

� constant upstream markup when downstream production
functions are Cobb-Douglas

� upstream is not traded.
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Novelty of This Paper
� By embedding Melitz and Ottaviano (2008) into the
downstream sector of Li, Liu and Wang (2016), we explore
how important �rm heterogeneity is for markups in upstream
and downstream �rms, welfare, structural transformation, and
GDP in both autarky and trade environment:
� add sectoral linkage with asymmetric market structures to
Melitz and Ottaviano (2008)

� oligopoly in the upstream sector
� upstream goods are also tradable
� endogenous and heterogeneous markups
� more general, not speci�c to China or SOEs

� Quantitative (in progress):
� to test the model predictions about the impact of trade
liberalization with input-output linkages and asymmetric
market structures

� counterfactual analyses
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Model Environment

� Two countries: H and F.
� L (L�) identical households, each endowed with one unit of
labor inelastically supplied

� Three sectors: agriculture q0, non-agriculture (upstream
sector m and downstream sector i 2 
)

� Firm Heterogeneity: Melitz and Ottaviano (2008)

� Vertical Structure: Li, Liu and Wang (2016)
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Preference
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� qc0 and qci denote the consumption levels of the agriculture
good and each variety i 2 
.

� � and � govern the substitution pattern between
Qc �
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c
idi and the numeraire.
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 governs the degree of di¤erentiation across the varieties.
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Demand
The inverse demand function for variety i 2 
 by one household:

pi = �� 
qci � �Qc

Domestic market demand for variety i :
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Technology

� The production function for a �nal good (variety) is given by:

q('; l;m) = '(
l

�l
)�l(

m

�m
)�m ; �l + �m = 1: (1)

where ' is the productivity drawn from distribution G(').

� The production function of the intermediate good m by an
upstream �rm is:

qm(�m; lm) = �mlm; (2)

where productivity �m is exogenously given.

� The production function of the agriculture good q0 is q0 = l0.
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Market Structure

� Labor market and the agriculture market are both perfectly
competitive.

� Each downstream �rm produces a di¤erent variety i 2 
,
engaged in monopolistic competition.

� (Homogeneous) input m is produced by M �rms with
Cournot competition.
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Timing

1. All the upstream �rms perfectly foresee the aggregate demand
function for good m and are engaged in Cournot competition.

2. Then the price of the intermediate good pm and the total
supply Qsm are realized and become publicly observable.

3. Each dowstream �rm takes pm as given when making
decisions on entry, exit, output and price.

4. The realized aggregate demand for m from the downstream
industry Qdm is equal to Q

s
m at price pm.
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Cost Function

� The cost function of a downstream �rm with productivity ':

c('; q; w; pm) =
w�lpm

�m

'
q(')

� Whenever the agriculture (numeraire) output q0 > 0, we have
w = 1 and

c('; q; pm) =
p�mm
'
q(')

mcD(') =
p�mm
'

mcX(') = ��
p�mm
'

�� is the iceberg trade cost imposed by foreign country.
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Intermediate Good
� By Shepard Lemma, the demand for m from a downstream
�rm with productivity ':

m(') =
�m
'
p��lm q(')

and its demand for labor:

l(') =
�l
'
p�mm q(')

� The supplies by a �rm with productivity ' at the domestic
and foreign markets:

qD(') =
L



[pD(')�mcD(')]

qX(') =
L�



[pX(')�mcX(')]
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Cut- o¤ Productivity

The cut-o¤ productivities of the domestic and exporting �rms are:

'D = inff' : �D(') > 0g =
(pm)

�m

pmax
;

'X = inff' : �X(') > 0g =
(pm)

�m

p�max
��:
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De�ne �rm markup

�� � p�(')=mc�(')

Firm pro�t after paying �xed cost fE is given by

��(') = q�(') [p�(')�mc�(')]
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Equilibrium
prices
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Free Entry Condition
Free entry impliesZ 1

'D

�D(')dG(') +

Z 1

'X

�X(')dG(') = fE

Assume Pareto distribution:

G(') = 1� ('min
'
)k; g(') = k('min)

k'�(k+1):

The cut-o¤ productivities of the �rms in H:

'D = [
1� ���

(pm)�2�m � (p�m)�2�m��
L

�

]

1
k+2

'X = ��[
1� ���

(p�m)
�2�m � (pm)�2�m��

L�

�

]

1
k+2

where

� � ��k; �� � ���k; � � 2(k + 1)(k + 2)fE

'kmin
:
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Cut-o¤ Productivities

The cut-o¤ productivities when F and H are symmetric:

'D = [
L(1 + �)p2�mm

�

]

1
k+2 ;

'X = � [
L(1 + �)p2�mm

�

]

1
k+2 ;

The measure of total entering �rms:

NE =
2(k + 1)


�(1 + �)'kmin
[
�'k+1D � p�mm 'kD

p�mm
]
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Cut-o¤ Productivities

� From the free entry condition, we have:

'D = [
Lp2�mm ('min)

k

2(k + 1)(k + 2)
fE
]1=(k+2) (3)

� The total measure of the varieties is:

N = NE(1�G('D)) +NE(1�G('X)) (4)

=
2
(k + 1)

�

�'D � p�mm
p�mm

(5)
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Demand and Supply of the Intermediate Good

Qdm = �
 p

2�m=(k+2)
m � p�mm

p�m+1m

(6)

where

� =
2
k(k + 1)

�
�mkfE

1 + �2+
1
k

(1 + �)2
;

 = �[
(1 + �)L('min)

k

2(k + 1)(k + 2)
fE
]1=(k+2):

Qsm(pm) =M�f [ k

k + 2
�m + 1]p

� k
k+2

�m�2
m � p�2m g(pm �

1

�
)
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Equilibrium Characterization

Lemma
There exists a unique equilibrium.
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Equilibrium Characterization

Theorem
Trade liberalization in the downstream sector lowers average
markups of the downstream �rms but raises markups of the
upstream �rms when M = 1.
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Equilibrium Characterization

Theorem
Trade liberalization of the intermediate good leads to higher
average markups of the downstream �rms producing �nal goods
and lower markups of the upstream �rms.
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Future Work

� Optimal �rm number in the upstream.

� Empirical Test.
� Data: ASIF and Custom Data
� The index of upstremness: Antras and Chor (Econometrica
2013)

� The estimation of markup: De Loecker and Warzynski(AER
2012); De Loecker et al.(Econometrica 2016)

� The estimation of TFP: augmented Olley-Pakes TFP(Olley
and Pakes Econometrica 1996; Amiti and Konings AER 2007;
Yu EJ 2015).
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