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Introduction

I Dispersion in marginal revenue product of capital (MRPK)
leads to productivity loss. (Hsieh and Klenow, ’09)

I Financial friction in China (barrier to borrow)

- private vs. state (Poncet et al. ’10)
- between provinces (Boyreau-Debray and Wei ’05, Qi ’10)

I What is the consequence of financial friction in China?

- migration, capital flow, wage and real income
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Introduction

I We combine AC-type (Antràs and Caballero ’09) financial
friction (FF) with quantitative trade model to explain
interregional capital flows and labor flows (migration) in
China.

- find strong consistency between model prediction and data

I Estimating parameters to match the model to the data around
2010

- Removing FF between ownerships improves real income by
1.08% (4.73% for Guangxi)

- Removing FF between provinces further improves real income
by 3.88% (24.84% for Qinghai)

- Complementarity between financial friction and migration cost
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Comparison of Revenue/Capital Ratios between Ownership
Types across Industries

I If the production function is Cobb-Douglas, revenue-capital
ratio is: r/β (MRPK / capital share)
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Comparison of Revenue/Capital Ratios between Regions
for Private Firms across Industries
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Net Capital Flow

I Regional Gap in Gross Saving less Gross Investment
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Capital Flow and Migration
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Model-Utility

I n ∈ N provinces, i ∈ {p, s} firm ownership type, sector j ∈ J

I Consumption goods produced in different sectors:

Cn =
∏
j

(
C j
n

αj
n

)αj
n

I In each sector, varieties are aggregated in CES

C j
n =

[∑
i

∫
ω∈Ωj

i,n

C j
i ,n(ω)

σj−1

σj dω

] σj

σj−1

︸ ︷︷ ︸
CES consumption aggregate of varities

Ωj
i ,n is the set of varieties available in region n.

I Cn is also referred to as “real income”.
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Model-Production
I In each region, there is M j

i,n measure of firms who produce distinct varieties.

Each firm has following production function:

Y j
i,n(ω) = z ji,n

(
Lji,n(ω)

1− βj

)1−βj (
K j
i,n(ω)

βj

)βj

I As the demand for each variety has negative elasticity, the pricing of each
variety follows

pji,n(ω) =
σj

σj − 1︸ ︷︷ ︸
markup

w1−βj

n rβ
j

i,n

z ji,n︸ ︷︷ ︸
marginal cost

I Iceberg transport cost d j
nn′

I Let πj
i,nn′ denote the share of good from region n sold in region n′.

πj
i,nn′ =

P j
i,nn′

P j
n′

1−σj

where P j
n′ is the price index of sector j in region n′ and P j

i,nn′ is the price index

of export from region n to n′.
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Model-Migration
I In each province, there is L̄n measure of workers

I A worker ε makes migration decision to maximize the utility:

Un(ε) = bn(ε)︸ ︷︷ ︸
idiosyncratic regional preference

· Cn︸︷︷︸
real income

where bn(ε) is worker ε’s draw of regional preference from
region n.

I The distribution of bn(ε) is independent across regions and
workers. Fréchet distribution:

Gn(b) = e−Bnb−σ
L

I Then the migration pattern can be expressed as:

π
L
n′n =

Bn

(
wn

Pnd
L
n′n

)σL

∑
n Bn

(
wn

Pnd
L
n′n

)σL
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Model-Financial Friction

I In each province, µn share of capital is owned by private firms.

I Due to credit constraints (rationing), private firms can borrow
up to (θn − 1) of own capital. (θn > 1)

µnKn → θnµnKn

I Assumption 1: Credit constraint is always binding for private
firms. Thus, the total amount of capital deployed in the
private firms is given by µnθnKn and rp,n > rs,n.
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Dispersion in Price of Capital across Provinces

B
ei

jin
g

S
h

an
g

h
ai

T
ia

n
jin

Ji
an

g
su

Z
h

ej
ia

n
g

F
u

jia
n

G
u

an
g

d
o

n
g

S
h

an
d

o
n

g

In
n

er
M

o
n

g
o

lia

H
u

b
ei

C
h

o
n

g
q

in
g

S
h

aa
n

xi

L
ia

o
n

in
g

Ji
lin

N
in

g
xi

a

H
u

n
an

H
ai

n
an

H
en

an

X
in

jia
n

g

S
ic

h
u

an

H
eb

ei

A
n

h
u

i

Q
in

g
h

ai

Ji
an

g
xi

S
h

an
xi

H
ei

lo
n

g
jia

n
g

G
u

an
g

xi

G
u

iz
h

o
u

Y
u

n
n

an

G
an

su

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

M
R

P
K

(2
01

1)

rp/rs



15/40

Model-Market Clearing
I Capital market clearing

µnθnKnrp,n =
∑
j

∑
n′

En′α
j
n′π

j
p,nn′β

j (σj − 1)/σj

︸ ︷︷ ︸
private demand for capital

(1− µnθn)Knrs,n =
∑
j

∑
n′

En′α
j
n′π

j
s,nn′β

j (σj − 1)/σj

︸ ︷︷ ︸
state demand for capital

I Migration and labor market clearing

Ln =
∑
n′
πL
n′nL̄n′ , Lnwn =

∑
i

∑
j

∑
n′

En′α
j
n′π

j
i,nn′ (1− βj )(σj − 1)/σj

︸ ︷︷ ︸
total demand for labor

I Provincial budget constraint

En = wnLn + rp,nµnθnKn + rs,n(1− µnθn)Kn +
∑
i

∑
n′

En′πi,nn′/σ
j + Defn︸ ︷︷ ︸

factor income + profit + trade deficit
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Testable Prediction Regarding θn - Proposition 1

I Two simplifying assumptions for Proposition 1 regarding θn:

- single sector
- small open economy

I Proposition 1: Lower θn (worse financial contractability) leads
to lower local wage (wn), higher rental rate for private capital
(rp,n). When θn is sufficiently low, lower θn leads to lower
rental rate for state capital (rs,n).
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Proposition 1
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Proposition 1

I Intuitively, worse financial friction worsens efficient use of
capital, thereby lowering wage.

I Impact on r is decomposed as:

∂ ln rp,n = − 1

(σ − 1)β + 1
∂ ln θn︸ ︷︷ ︸

change in capital supply

−(σ − 1)(1− β)

(σ − 1)β + 1
∂ lnwn︸ ︷︷ ︸

wage complementarity effect

∂ ln rs,n =
µnθn

1− µnθn
1

(σ − 1)β + 1
∂ ln θn︸ ︷︷ ︸

change in capital supply

−(σ − 1)(1− β)

(σ − 1)β + 1
∂ lnwn︸ ︷︷ ︸

wage complementarity effect

I Regions with lower θ has higher rs and experiences net capital
inflow (in the dynamic extension).



17/40

Measure of FF - Proposition 2

I Proposition 2: Dispersion in rental rates increase with the
degree of financial friction. Specifically,

µnθn
1− µnθn

=

(
rp,n
rs,n

)−1
∑

j R
j
p,n

βj (σj−1)
σj∑

j R
j
s,n

βj (σj−1)
σj

where R is the revenue, β is capital share and σ is elasticity of
substitution.

I Our measure of financial friction:

FFn︸︷︷︸
relative supply

= ln (rs,n)− ln (rp,n)︸ ︷︷ ︸
price dispersion

− ln

∑j R
j
s,n

βj (σj−1)
σj∑

j R
j
s,n

βj (σj−1)
σj


︸ ︷︷ ︸

relative demand
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Measure of MRPK
I Idea follows Wu (18’)

I A firm with Cobb-Douglas production function under
monopolistic competition:

ln(MRPKit) ≡
∂Rit

∂Kit
= ln(ARPKit) + ln(βi (1− 1/σi ))

I After first-order approximation and arrangement:

ln(ARPKit) = γ0 + γ1t ln

(
1− Πit

Rit

)
+ Indit + ln(MRPKit)

I Estimate of MRPK

ˆln(MRPKit) = ln(ARPKit)− γ̂0 + γ̂1t ln

(
1− Πit

Rit

)
+ ˆInd it

I We then average MRPKit by ownership and region.
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Outline

1. Introduction
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3. Reduced-form Evidence
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Regression Specifications

I Province-pair net export

ln(NXnn′t) = γ1(FFn′,t−1 − FFn,t−1) + γ2 ln(dnn′)
+γ3(NTn′,t−1 − NTn,t−1) + Dn + Dn′ + Dt + εnn′t

I Province-level net export

NXnt = λ1FFn,t−1 + λ2 ln(NTn,t−1) + Dt + εnt

I Province-level wage

ln(Wagent) = η1FFn,t−1 + η2 ln(NTn,t−1) + Dt + εnt

I Migration ratio

lnπLnn′t = ξ1FFn′,t−1 + ξ2 ln(dnn′) + Dn + Dn′ + Dt + εnn′t
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Data

I Net export by pair

- inter-provincial trade data (2002, 2012)

I Financial friction

- Chinese firm-level data (1998-2011)

I Provincial wage, Net export

- statistical yearbook (1998-2011)

I Migration ratio

- census survey (2000, 2010)
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Reduced Form Evidence
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Reduced Form Evidence
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Reduced Form Evidence
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Reduced Form Evidence
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Outline
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Parameters
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Novy 13’
I Migration ratio can be expressed as:

πL
n′n =

Bn

(
wn

PndL
n′n

)σL

∑
n Bn

(
wn

PndL
n′n

)σL

πj
i,nn′ =

M j
i,n

(
w1−βj

n rβ
j

i,nd
j
nn′/z

j
i,n

)1−σj

∑
n

∑
i M

j
i,n

(
w1−βj

n rβ
j

i,nd
j
nn′/z

j
i,n

)1−σj

I Under the symmetric trade/migration cost assumption,

dL
nn′ = dL

n′n =

(
πL
nn′π

L
n′n

πL
n′n′π

L
nn

)− 1

2σL

and

d j
nn′ = d j

n′n =

(∑
i π

j
i,nn′

∑
i π

j
i,n′n∑

i π
j
i,n′n′

∑
i π

j
i,nn

) 1

2(1−σj )
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Estimation

I Estimate ˆ̃M j
p,n, B̂n, ˆµnθn to minimize the sum of squared error

of model and data:

{
ˆ̃M j
p,n, B̂n, ˆµnθn

}
≡ argmin

∑
j

∑
n

∑
n′

(
X̂ j
n − X j

n

)2
+
∑
n

(
π̂
L
nn − π

L
nn

)2
+
∑
n

(
r̂p,n

r̂s,n
−

rp,n

rs,n

)2

where X j
n is provincial sectoral output (relative to Beijing),

πLnn is migration share, rp,n/rs,n is dispersion in rental rates.
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Model Goodness of Fit

I Migration ratio and dispersion in rental rates

0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

data

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

m
od

el

45-degree line
r
p,n

/r
s,n

L
nn



31/40

Model Goodness of Fit

I Relative provincial sectoral output
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Counterfactual Results

I Benchmark: model estimated to data around 2010

I NoFF: no financial friction between private and state firms in
a given province

- increase θn until rental rates between private and state firms
are equalized

I NoNFF: no national financial friction, no financial friction
between ownership and provinces

- integrated capital market
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Perturbation of θn

I 1% increase in θn from the Benchmark
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Counterfactual Results

I Illustration of NoFF Counterfactual
B
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Counterfactual Results

I Illustration of NoNFF Counterfactual
B
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Percentage Change Relative To Benchmark
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Complementarity Between Labor and Capital Movement

I Change in real income
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Outline
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Conclusion

I We build a model of financial friction that explains regional
capital flow and migration flow.

I Estimated model around year 2010 shows up to 4% real
income game from removing financial friction.

I The impact is enhanced with reduced migration cost.
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