Appendix (not for publication)

A.1 Data

The ASIP dataset covers all state-owned manufacturing firms and private manufacturing
firms with sales greater than 5 million RMB (approximately 600,000 dollars at the exchange
rate of 2000) between 2000 and 2007. On average, there are 120,000 firm-level observations
each year. The firm-level data include some basic firm information such as firm identification
number, registration type, start year, operating status and total employment. In addition,
the dataset contains detailed information about each firm’s balance sheet and income state-
ment. The balance sheet data report detailed information about assets and liabilities such as
total assets, fixed assets, current assets, long-run investment, total liabilities, total equities
and capital. Capital information include disaggregate-level information about the ownership
of capital (e.g., government collective, corporate, special districts, foreign). So we can use
such information to calculate the FDI share of each firm, which is measured by the share of
capital from Hong Kong, Macau, Taiwan and foreign countries.

The data of income statement include each firm’s total sales, total industry production,
value added, export volume, income from main product, cost from main product, financing
cost, interest cost, tax, wage, employee benefit, total intermediate input, total profit, etc.
The above data are used to calculate the productivity of each firm. We will describe the
method of calculating firm productivity shortly.

The dataset contains the location information of the firm that enables us to find out if it
is in a special economic development zone. A 4-digit Chinese industry code is also provided
for each firm, which is used to match firm with sector-level financial vulnerability measures.

We obtain the following industry-level and province-level data from China Statistic Year-

book: : industry PPI and province-level variables (GDP, GDP per capital, retail sale, trans-
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portation, investment, R&D, import and export).

A.1.1 Firm Productivity

Firm productivity is calculated following Ackerberg et al. (2015) and re-scaled around in-
dustry productivity mean and divided by industry productivity standard deviation. The
method of Ackerberg et al. (2015) uses the ideas in Olley and Pakes (1996) and Levinsohn
and Petrin (2003) to identify firm’s productivity, but does not suffer from the collinearity
problems in the literature. Examples of using this method include Alfaro et al. (2013) and
De Loecker and Warzynski (2012).

Consider the following production function for firm ¢ in a given industry:
Yir = Bikit + Bilie + wit + €, (A.1.1)

where y;; is the log of output, k; is the log of capital input and [; is the log of labor input.
These variables are observable to the econometrician. w;; is the productivity shock that is
observable to the firm, but unobservable to the econometrician. e;; is the error term that is
not predictable to the firm. OLS cannot be used to estimate equation (A.1.1) if the choice
of ki or l; is a function of w;, which is likely to be true in reality. We follow Ackerberg
et al. (2015) to solve this endogeneity issue.

First assume wj; follow an exogenous first-order Markov process:

p(Wit1]1e) = p(Wit1]wr), (A.1.2)

where [; is firm ¢’s information set at time ¢. It is further assumed that firm’s intermediate
input is determined after its choices of labor and capital input and the realization of w.

Suppose the demand for intermediate input takes the form of:

my = ft(wih Eit, lit)- (A-1-3)
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It is assumed that f; is monotonic in w;. Therefore, we can invert the input demand function

to get wy:
wit = fi (M, kg, L) (A.14)
Substitute equation (A.1.4) to (A.1.1), we have:

Vit = Bk + Biliy + ffl(mita Kit, i) + €it

= Oy (mis, kig, lie) + €3t

where ®;(m, kir, lir) = Bikie + Bilie + f; (M, kg, 1y). We employ a second-order approxi-
mation for f;(mq, ki, li). So the estimate of ®;(m, ki, L), @(mit, ki, lit), is obtained by
regressing ¥ on my, ki, liy and their second-order terms.!

Next, two moment conditions are employed to estimate (5 and [;:
it =0, (A.1.5)

where &; = w; — Flw|w;_1] is the innovation in w;. These two moment conditions are from
the assumption that capital and labor inputs are chosen before the realization of wy.

To be specific, for given Bk. and Bl, we have:

Wit = q)t(mmkm zt) Bkkzt /B\llit- (A~1-6)

Then &; is obtained with an third-order approximation by regressing Wy on @;_1, @2, and

~

@3 ;. In the estimation, Bk and Bl are selected to minimize the sample analogue to the

moment conditions in equation (A.1.5):

11 & kit
min A = ——ZZ it ﬁk‘vﬁl s (Al?)

Ek’gl TN t=1 =1 lit

where T is the number of sample periods and N is the number of firms in the industry.

ICross terms of these variables are also included in the regression.
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In our exercise, we first group firms according to China’s 2-digit industry code. For each
industry, we follow the above procedure to estimate firm’s productivity during the period
2000-2007 (T' = 8). In this way, we allow ;. and (; to vary across different industries, but
remain constant over time.

In our estimation, k;; is measured by fixed capital reported in firm’s balance sheet, [;;
is measure by the total number of employees and m;; is measured by intermediate input
reported in firm’s income statement. Both fixed capital and intermediate input are deflated
by industry-level PPI obtained from China Statistic Yearbook.

Given the estimated Ek and Bl from equation (A.1.7), we can calculate firm i’s produc-
tivity in year t, @;, from equation (A.1.6). Then @; is normalized around the industrial

mearn:
By = e Mt (A.1.8)

where p; is the industrial mean of @;; and o; is the standard deviation of W;;. w;; is our final

measure of firm ¢’s productivity in all our empirical exercises.

A.1.2 Financial vulnerability

We employ five measures for financial vulnerability at the sector level, following Manova
et al. (2015). These five measures are described in Table 1 and are calculated from data
on all publicly traded U.S.-based firms.? The use of the U.S. data ensures that the financial
vulnerability measures are not endogenously determined by China’s level of financial develop-
ment. Indeed, these measures are intended to capture features inherent to the nature of the
manufacturing process, which remain the same across countries and are beyond the control
of individual firms. Consistent with this argument, the measures display more cross-sector

variations than cross-firm variations within a sector. Each financial vulnerability variable

2The raw data on U.S. firms are obtained from Compustat’s annual industrial files.
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is measured by the median among all firms in the sector and are available for 3-digit ISIC
sectors. We will describe later how to match these 3-digit ISIC data with the 4-digit Chinese
industry code in our dataset.

The first three measures use firm’s dependence on external finance in a sector as proxy
for the sector’s liquidity constraint. The first measure is the share of capital expenditure
that is not financed by operation cash flow, which we refer to as external finance dependence.
The other two measures are the share of R&D in total sales and the share of inventory to
sales, which we refer to as the inventory ratio and R&D ratio. Capital expenditure, R&D
investment and inventory are important up-front costs and may reflect a firm’s liquidity
constraint. While companies in all industries may have to pay fixed costs and face liquidity
constraints, the relative importance of such costs varies systematically across sectors. The
above three measure can hopefully captures the systematical differences across sectors.

The fourth measure considers other sources of external finance that are in the form of
trade credit. If a firm has access to buyer or seller trade credit, it is less dependent on the
formal financial market and hence less financially constrained. This financial vulnerability
variable is measured by the ratio of the change in account payable to the change in total
asset.

The last measure of financial vulnerability, asset tangibility, captures firm’s ability to
raise external finance. Tangible assets can usually serve as collateral for external finance.
Therefore, firms with a higher share of tangible assets (defined as the ratio of net plant,
property and equipment to total book value assets) are less financially constrained.

Following Manova et al. (2015) and other studies in the literature, we obtain the external
finance, inventory ratio, R&D ratio and asset tangibility from Kroszner et al. (2007), who
follow the methodology of Rajan and Zingales (1998) and Claessens and Laeven (2003).
They are averages over the 1980-1999 period for the median U.S. firms in each sector. Trade

credit measure is obtained from Fisman and Love (2003), who calculate from the same data

%)



for 1980-1989.

The five measures are not highly correlated indicating that they capture conceptionally
different dimensions of financial vulnerability. Following Manova et al. (2015), we calculate
the first principal component (FPC) of the five indicators and use it as our preferred proxy
for sector’s financial vulnerability. Manova et al. (2015) argue that FPC provides a cleaner
index of financial vulnerability than each individual measure because the individual measures
might be correlated with industrial characteristics unrelated to financial frictions. The FPC
index has a positive loading on external finance, the inventory ratio, and the R&D ratio,
but a negative loading on asset tangibility and trade credit. This is the consistent with the

intuitions we discussed above. In the end, FPC accounts for 45.9% of variance for all five

measures.

Table A.1: The Elasticity of Productivity w.r.t.FDI for new firms (age< 2)
in quantile regressions

Low financial vulnerability

High financial vulnerability

Quantile (%) Coef. s.e.  Psudo-R? Coef. s.e.  Psudo-R?

5 —0-043 0-040 0-185 | —0-181**  0-023 0-100
10 —0-007 26-000 0-197 | —=0-122"**  0-023 0-100
15 0-029 0-022 0-199 |—-0-076"*  0-026 0-099
20 0-015 0-018 0-195 | —0-043**  0-017 0-098
25 0-005 0-021 0-190 |—-0-012 0-018 0-098
50 0-083™*  0-022 0-168 0-086™*  0-009 0-093
75 0-149**  0-020 0-149 0-110 0-011 0-090

Note: The financial vulnerability is measured by the first principle component (FPC).
The low and high financial vulnerability refers to the bottom and top 25% of FPC,
New firms are defined as the firms whose age equals two years or
less. *, ** and *** denote the statistical significance at the 10%, 5% and 1% levels

respectively.

respectively.
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Table A.2: The Elasticity of Productivity w.r.t.FDI for new firms (age< 4)
in quantile regressions

Low financial vulnerability High financial vulnerability
Quantile (%) Coef. s.e.  Psudo-R? Coef. s.e.  Psudo-R?
5 —0-002 0-031 0-185 —0-130***  0-031 0-098
10 0-050** 0-024 0-198 —0-062***  0-019 0-102
15 0-051** 0-021 0-201 —0-028** 0-014 0-103
20 0-071***  0-018 0-199 —0-008 0-011 0-103
25 0-071**  0-016 0-195 0-014 0-009 0-103
50 0-120***  0-013 0-177 0-092***  0-011 0-099
75 0-157***  0-017 0-157 0-124**  0-010 0-096

Note: The financial vulnerability is measured by the first principle component (FPC).
The low and high financial vulnerability refers to the bottom and top 25% of FPC,
respectively. New firms are defined as the firms whose age equals two years or
less. *, ** and *** denote the statistical significance at the 10%, 5% and 1% levels
respectively.

A.1.3 Robustness Checks

It’s well known that many FDI firms from Hong Kong, Macau and Taiwan (HMT) are owned
by Chinese residents. They use HMT as a platform to qualify for various benefits for FDI
firms in China and to raise funding abroad at a lower cost. We construct a sub-sample
of FDI firms from other regions excluding HMT and we find that our benchmark results
hold up well. Table A.3 displays quantile regression results, which are very similar to the
benchmark results reported in Table 2 of the paper. Panel A shows that FDI firms at low
productivity quantiles (e.g., 5% and 10%) have lower productivity than local domestic firms
and this finding is more pronounced in the sectors with higher financial vulnerability. Panel
B shows that the above results are robust to various measures of financial vulnerability.
Quantitatively, the coefficient estimates become less negative after excluding HMT FDI
firms, indicating HMT FDI is more likely driven by financial advantages than FDI from
other regions. It suggests that HMT FDI firms, which are not traditional (or “real”) FDI,

may favor our empirical findings. However, Table A.3 shows that our results hold up well
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for FDI firms from other regions too, rather than exists in FDI from HMT only. Table A.4
reports the OLS regression results for FDI firms from other regions (comparing to Table 3 of
the benchmark results in our paper). As documented in our benchmark results in the paper,
FDI firms are on average more productive than local domestic firms for FDI from other
regions. In addition, the productivity advantage of FDI firms is stronger in the sector of
low financial vulnerability than that in the sector of high financial vulnerability, confirming
Proposition 2 in our paper. It’s also interesting to observe that the coefficient estimates
are larger after excluding HMT FDI firms, indicating that FDI firms from other regions
on average are more productive than those from HMT. This finding is consistent with our

perception about HMT FDI firms.
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Table A.3: Results of Quantile Regressions: Foreign affiliates and domestic
firms

Panel A: Results for First Principal Component

Low financial vulnerability | High financial vulnerability

Quantile (%) Coef. s.e.  No. obs. Coef. s.e.  No. obs.
) —0-107"**  0-041 42264 |—-0-111"* 0-032 46665
10 —0-036 0-029 42264 |—0-047*** 0-021 46665
15 0-021 0-022 42264 |—0-042"** 0-016 46665
20 0-056™*  0-021 42264 0-023 0-017 46665
25 0-079***  0-020 42264 0-044**  0-015 46665
50 0-147***  0-018 42264 0-106™*  0-014 46665
75 0-183**  0-019 42264 0-142***  0-015 46665

Panel B: Results of the 15th Percentile for other FV measures

Low financial vulnerability | High financial vulnerability

FV measure Coef. s.e. No. obs. Coef. s.e. No. obs.
R&D ratio 0-029**  0-014 84482 —0-044* 0-024 35155
Trade Credit 0-024 0-018 44518 0-023 0-020 52048

External Finance  0-006 0-023 32416 |—0-044** 0-022 38900
Inventory ratio —0-004 0-024 35752 | —0-024* 0-014 51897
Tangibility 0-063***  0-024 40870 |—0-041** 0-017 46665

Note: The financial vulnerability in Panel A is measured by the first principle com-
ponent (FPC). Panel B shows the results of the 15th percentile for other measures of
financial vulnerability. The low and high financial vulnerability refers to the bottom
and top 25% of each financial vulnerability measure, respectively. The sample includes
foreign firms (firms from Hong Kong, Macau, and Taiwan are excluded) and domestic
firms that entered the market between 2002 and 2007. The reported coefficient esti-
mate is for the independent variable of FDI firm dummy. Control variables include
firm size, export ratio, economic zone dummy, and industry, province, and year fixed
effects. *, ** and *** denote the statistical significance at the 10%, 5% and 1% levels
respectively.
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Table A.4: Results of OLS Regressions: Foreign affiliates and domestic firms

Low financial vulnerability High financial vulnerability x>

Coef. s.e.  No. Obs. Coef. s.e. No. Obs.
R&D ratio 0-069***  0-016 84482 0-045***  0-011 35155 1-19
Trade Credit 0-075***  0-012 44518 0-106***  0-012 52048 3-45%*
External Fiance 0-041***  0-015 32416 0-025 0-015 38900 0-29
Inventory ratio 0-116***  0-015 35752 0-060***  0-013 51897 7-80***
Tangibility 0-089***  0-015 40870 0-044***  0-014 35469 5-64***
First Principal Component  0-108"**  0-014 42264 0-046™*  0-014 58895 9.79***

Note: By definition, the low financial vulnerability refers to the bottom 25% of external finance, inventory
ratio, R&D ratio and first principle component, and the top 25% of asset tangibility and trade credit. The high
financial vulnerability follows the opposite: the top 25% of the first three and the bottom 25% of the last two.
The sample includes foreign firms (firms from Hong Kong, Macau, and Taiwan are excluded) and domestic
firms that entered the market between 2002 and 2007. The reported coefficient estimate is for the independent
variable of FDI firm dummy. Control variables include firm size, export ratio, economic zone dummy, and
industry, province, and year fixed effects. *, ** and *** denote the statistical significance at the 10%, 5% and
1% levels respectively.

The state-owned enterprises (SOEs) are usually less financially constrained than private
firms. We consider a subsample of foreign firms and SOEs. Since the financial advantage
of FDI firms is reduced in comparison with SOEs, we expect that our benchmark results
may be weakened in this subsample. We run the quantile regressions in this subsample and

display the results in Table A.5. A.6 reports the results for the OLS regression.
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Table A.5: Results of Quantile Regressions: Foreign firms and SOEs

Panel A: Results for First Principal Component

Low financial vulnerability

High financial vulnerability

Quantile (%) Coef. s.e.  No. obs. Coef. s.e.  No. obs.
) 0-131 0-083 16162 |—0-071 0-065 31121
10 0-045 0-063 16162 |—0-082** 0-037 31121
15 0-099** 0-039 16162 0-011 0-029 31121
20 0-060* 0-035 16162 0-036 0-029 31121
25 0-064** 0-033 16162 0-017 0-026 31121
50 0-062** 0-028 16162 0-062** 0-026 31121
75 0-052* 0-030 16162 0-035 0-028 31121

Panel B: Results of the 15th Percentile

for other FV measures

Low financial vulnerability

High financial vulnerability

FV measure Coef. s.e.  No. obs. Coef. s.e. No. obs.
R&D ratio —0-021 0-023 42184 |—-0-013 0-037 21841
Trade Credit 0-008 0-031 27596 0-007 0-030 23660
External Finance —0-002 0-036 15221 |—0-012 0-035 23517
Inventory ratio 0-031 0-043 14709 |—0-043* 0-025 35629
Tangibility 0-043 0-035 15482 |—0-045 0-031 29070

Note: The financial vulnerability in Panel A is measured by the first principle com-
ponent (FPC). Panel B shows the results of the 15th percentile for other measures of
financial vulnerability. The low and high financial vulnerability refers to the bottom
and top 25% of each financial vulnerability measure, respectively. The sample includes
foreign firms and state-run firms that entered the market between 2002 and 2007, where
sate-run firms are all state and collectively owned firms. The reported coefficient es-
timate is for the independent variable of FDI firm dummy. Control variables include
firm size, export ratio, economic zone dummy, and industry, province, and year fixed
effects. *, ** and *** denote the statistical significance at the 10%, 5% and 1% levels

respectively.
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Table A.6: Results of OLS Regressions: Foreign firms and SOEs

Low financial vulnerability High financial vulnerability x>

Coef. s.e.  No. Obs. Coef. s.e. No. Obs.
R&D ratio 0-173***  0-020 42186 0-072***  0-026 21841 9-56***
Trade Credit 0-162***  0-022 27596 0-057***  0-021 23660 9.15%**
External Fiance 0-115** 0-052 15218 —0-002 0-019 23515 4-38**
Inventory ratio 0-076***  0-027 14709 0-004 0-017 26845 10-16***
Tangibility 0-145***  0-023 15483 0-039* 0-023 28094 7-89***
First Principal Component  0-076***  0-025 16162 0-037* 0-022 31121 7-52%**

Note: By definition, the low financial vulnerability refers to the bottom 25% of external finance, inventory
ratio, R&D ratio and first principle component, and the top 25% of asset tangibility and trade credit. The
high financial vulnerability follows the opposite: the top 25% of the first three and the bottom 25% of the
last two. The sample includes foreign firms and state-run firms that entered the market between 2002 and
2007, where sate-run firms are all state and collectively owned firms. The reported coefficient estimate is for
the independent variable of FDI firm dummy. Control variables include firm size, export ratio, economic zone

dummy, and industry, province, and year fixed effects. *, ** and *** denote the statistical significance at the

10%, 5% and 1% levels respectively.

* *k

A.2 The Two-Country Model of FDI under Financial

Frictions

Households:

max V =C =oCrc,’

st. PC=WL+T

where ® = 0 %90 and 6y + 6 = 1. Cy denotes the consumption on the homogeneous good which

is produced in the perfectly competitive industry with constant return to scale technology. When

o is zero, then our framework will be a general equilibrium, otherwise, it is a partial equilibrium
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where real exchange rate is unity. Home efficiency conditions are

P —1
c, = <Pl) 0C

P (P p,?

PC = PCy+PCi=WL+T

Symmetrically, Foreign efficiency conditions are:
P!
cr = (L) ec*
- (#)
Po— m)n

P*C* = PiCi+PiCi=W*L* +T*

The Industry for the Homogeneous Good: The industry for the homogenous good is
perfectly competitive and uses CRTS technology: it requires one unit of labor to produce one unit
of the good. Producers do local currency pricing.

Home country:

max PyYy + eP}Y; — Wig

st. Yo+ Y = Lo

where € is the nominal exchange rate: units of Home currency per one unit of Foreign currency.

Foreign country:

1
max PJYy + ~PoY* — W*L
€

st. Yo+ Y& =1}
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Demand and equilibrium conditions are given by:

Co = Yo+Y¥5
G = Yo +Y5
Co+C; = Lo+ Lj
W = Py=e€F;

1
W* = Pi=-P
€

We take the homogeneous good as a numéraire, and W = eW* = Py = el holds if the
weight on the homogeneous good is not zero: 6y > 0. This implies Home(Foreign) labor is also the
numéraire. If the world were a currency union, then the nominal exchange rate would be unity:
€ = 1. We define two kinds of real exchange rate: one is the labor real exchange rate 1, as units of
home labor in exchange for one unit of foreign labor Q7 = EWW* and the other is the consumption

real exchange rate () as units of home consumption basket in exchange for one unit of foreign

; w P
consumption basket ) = e%. Therefore, Q = Q& or Qr = Q¥ hold.
ﬁ W

Demand on differentiated goods in Home country:
The model features consumption home bias. Households in Home prefer domestically-produced

goods CH to imported goods CF', which is captured by the parameter v.

(" (")
()" (1 =v)'™"

) =
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Then the efficiency conditions are

PN PN
H _ (L _ (I
C = <P1 > VCl < 2 ) vC
. PF —1 PF —1
Po= (P ()
nc, = pPict 4+ pFer
where we have 22Cy = ZXCH 4+ LLCF = 19C + (1 — v)0C = 4C.

The composite consumption of domestic products in Home, C¥ | is comprised of those products

made by domestic firms and by FDI firms. We can find Hicksian demand by solving

min [ PP+ [ @)
we

w*eQd
o (e [, pore)

Then efficiency conditions are

o=

>CcH

(P17 = /WGQ (pD(w))l_waJr/w (v (@) dur
yPw) = (i@)tjcff:(p])]gw))g (T)Uluec
S = (%S;*))

Qp

pHCH = / D ()P (w)dew + / P )
we w*e

~

where we define o = lflp, l—0= %, and p = “T_l with 0 > 1 and 0 < p < 1. The composite

consumption of products imported from Foreign under producer-currency pricing is given by

min / epD*(w*)yD’X*(w*)dw*
wreN*

1

st </ [yD,X*(w*)]Pdw*> P > OF
w*eN*
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Efficiency conditions are

I

yP W) = <qu;gw*)> e (q”D*P(“*)> - <];F>H (1—v)oC

PFOF — / 6pD*(w*)yD’X*(w*)dw*
wreN*

Wherewedeﬁneazlflp,1—02%,andp:%witha>1and0<,0<1.

Demand on differentiated goods in Foreign country: Likewise, households in Foreign are
also more inclined to consume domestic goods C** than imported goods C*, which is captured
by the parameter v*.

(CF*) v (CH*) 1-v*

C* - * *
LA

Then efficiency conditions are:

Fs\ —1 Fs\ —1
cr = (P ) V*Cf:<P ) V*0C*

P P+
o = (PH*)_l (1—-v*)Cf = (PH*)_I (1—v*)6C*
P P+
Py o= (PF*)V* (PH*)l—V*
PiCt = pFroFx o pHxcHx

where we have IZ—{C{ = PF: o 4+ PP—TC’H* = v*0C* + (1 — v*)0C* = 0C*.

The composite consumption of domestic products in Foreign, C*™*, is comprised of those prod-

ucts made by Foreign domestic firms. We can find Hicksian demand by solving
min / pD*(w*)yD*(w*)dw*
w*eN*

s.t. </ [yD*(w*)}pdw*>p > CF*
w*eN*

Jun
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Efficiency conditions are:

PF*lfo' — / (pD*(w*))lfo' duo*
S

D (% s Dx(, * —0 s\ 0—1
Dx/ % . p (w ) Fx __ p (w ) P * *

PF*cF* — / . pD*(w*)yD*(w*)dw*
*c()*

Wherewedeﬁneazlflp,l—azl_— and p= 2L with o > 1 and 0 < p < 1.

The composite consumption of products imported from Home under producer-currency pricing

is also defined by the standard CES aggregator and Hicksian demand can be derived by solving

1 1
min [ PPN e+ [ Sy
we € el €

st </weQ [yD,X(w)]pdw_I_/w*EQI [yI’X(w*)]pdw*>'l) > CH>

Therefore, efficiency conditions are

D l-0o
PH*l_U — / <p (W)) dw + <
wen € eQI
w p—

H
pH*CH* — /werDe(w) /w X (w)dw*

where we define o0 = l%p, l1—-0=
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Domestic Firms under imperfect financial markets in Home:

PP (2) (yP (2) +yP X (2)) TP WIP(2) = fPW + (fPW
—Az(2) — (1 = \)xFPW
st 1P (2) (yP(2) +y7 N (2) L WIP (2) = FPW + (FPW 2 a(2)
Az(2) + (1 — NXFPW > ¢fPw
Dz = y"(2) +zyD’X (2)

D.X B pD(z) i . PH* o—1 . P*C*
rra=(TE) e (5) a-vehl

Solving the maximization problem delivers equilibrium conditions:

pP(z) 1P\ 1
w - prl ) 2
b e (YR T PENTTY PO (PHNTT! . PO
() = <pTD) |:<W) V9W+QL (W*) (1—-v*)o e
I S R
+D 7_D
)
il G REY 5 ©) o 1P\ [ PENTT P o (PTNTT e
= ARGty = () () e () 0o
_ 1 ”D(Z) D
} "Lg W *f]
7rD z D z 7_D D P
Wl = B (P 1P @) i) - P = [vaé) (P )+ 97X () —fD]
T’DZ TD
- ][]
Pk rP(z) 7P (z) o—170(z)
W*TgW_W*D[aW”D]

68



the firm’s participation constraint, we can get the cutoff productivity Z:

(2%, 1r0(2P)
—— L _PPzhy = =2
W T 17(Z7) o W
el (1PN [ PENTTY PC pHNTT prC*
— (gD v (17 Ll 90— 0 1—v")0
( ) o PT‘Q W v W + QL W ( V) W*
_ 22 p_ D
= 22 Py
1
[ (o)
That is,
w2 (Z") p[1rP(Z27) D
SR S/ 5 B e A
W “lo W
1
= 7 <fl> (CFP = xFP)
Note that we have nonzero ex-ante profit for the marginal firm of productivity Z%: % > 0.

Instead, after the defaulting shock with probability (1 — \) is realized, the ex-post profit of the firm
becomes zero if the firm turns out not to default.

Foreign firms under no financial frictions in Foreign:

When Foreign firms establish FDI subsidiaries, their productivity in the host country is exogenously
reduced by a factor of « € (0, 1]: g = az, where z is drawn from the distribution G*(z). Aggregate

profit across all Foreign firms in terms of Foreign currency is given by

1
/ 7% (2)dw* —I—/ ! (az)dw*
wreN* wreQ! €
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(1) Domestic Sales and Exporting of Foreign firms

WD*(Z) —  max TCD* [T‘l/)*pD*(Z) (yD*(Z) +yD’X*(Z)) _ TE*W*ZD*(Z) _ fD*W*]
s.t. lD*(Z) — yD*(Z) + yD’X*(Z)
z

Dx - Fs\ 0—1 * Yk
= 0
y =) < W > (W) ST

0= () e (POY ok

Note that o > 1 implies the good z is a substitute among intra-industry goods. Therefore, if the
overall price level PP—T increases, this means other intra-industry differentiated goods become more

expensive and so the demand on the good z increases. Then equilibrium conditions are:

pP*(x) _ (17pr) 1
1% N pT‘?* z
b 1P\ T [ PEeNTT | PrCr pFNTT! PC
Prz) = 71 = *0 - (o 1- )0
o = o () [ e (5 0
D=
S p P
7‘9* (lTLg*) TI?* w
PTV*
TD*(Z) _ D*PD*(Z) D D,X*
W = WV T (Z/ (=) +y (Z)>

PF* o—1 y P*C* B PF o—1 PC
( ) v +QL 7 (W) (1—V)9W

1—0o
Dx
_ o—1_Dx 1 7—L
= z Ty ~ ~D=
P Ti7 W* W

_ 1 7P2*(2) | .p.
R
7TD*(Z) *- *pD*(Z) * * * * *
T = [ P (52 4 P @) - PP ) - 1
[ -Dx Dx
_ Dy | TV PM(2) [ D D, X% _ ¢Dx
= 18 | SR (VP P ) - f }
Dx _1TD*(Z) D=x Dx T[?* Dx Dx
= _—_— = = £ ] —
|5 W ! o | = f
) | pre) 76 _ . {U,”D*(Z)+ ]
W W* W o W*
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where

(

W*
P*

(

PF*
W*

P*C* pFN°! PC
g W) (1= ”>"W]

o—1 PF o—1
> vCT + Q7 <P> (1-v)oC

o—1
) v'o
>—U (PF*

+QL ™7 <

P*

From the firm’s zero profit condition, we can get the cutoff productivity ZP*:

T.D*(ZD*) Dxj1Dx* Dx 1 T.D*(ZD*)
o Dx 1,7_D* l-0o PF* o—1
= (zD* Ty (170 0
SR (pfé’* we Y

—_ fD*

That is,

WD*(ZD*) _ TD* lTD*(ZD*)_fD* o
W ¢ lo wr

(2) FDI Subsidiaries of Foreign firms

p*C*

W*

When Foreign firms establish FDI subsidiaries, their productivity is exogenously reduced by a

factor of @ € (0,1]: g = az, where z is drawn from the distribution G*(z).

m(g) = max & [m0p"(9) (v (9) +y"¥(9)) — LW (g) — W]

s.t.

Hg) = y'(9) +y"*(9)
g
o= (20) (1)
y"*(g) = <pIW(g))_J Qr° (J;;*y_l (1- u*)epv;(i*
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Solving the maximization problem leads to equilibrium conditions:

p'(9) (175

W W
_ ) _r ')
W(a%) W
I I
rm(f) = T‘,/pm(/g) (v (9) +y"(9) =97 \I/(
1 7!
= G[T(I; V[(/g +fI:|
71'I I
i = @ AL 0+ w) - e - 1| -
- 2R e[ g - ]
&) _ arile) 79 _ {0—17“’(9)
W YW w9 e W
where
PH o—1
<W> w W
—o HN 0—1 Hx*
_ (VJZ) (i) WHC +Q° (P

From the firm’s zero profit condition, we can obtain the cutoff productivity Z!:

rl(az")

That is,

! (ozZI)
w

— Till(O&ZI)

Hx\ 01 * Yk
wEC 0.0 (P ) (1— vl €

P*

lrl(aZI)
o W

I N\ 1—o
IO'—lTV 1TL
)5 (55)

W*

)Ul (1—v*)oC™

(%)

PC
v— + QL

w

<P

W*




Productivity Distribution:

Assume productivity of Home firms and Foreign firms follow Pareto distribution, given by:

Define J(z) and J*(z) as

J(z) Efzoo a"fldG(a) (me) { } n+to— 1 J*(z) Efzoo aafldG*<a) _ M{Z} n*+o— 1

n—o+1 n*—o+1
HC_/ %ﬁc—/
=n =n*
where n > 0 — 1 and n* > o — 1 are required. In addition, we can compute:
f ldG Zmln { } n— 1 foo aa’dG( ) Zmln { } 77+0'
— * m'Ln -1 * — i men
[ atdG(a) = * o Bl )N %0046 (a) = (— {277,

where 7 > o and n* > o are required. Define average productivity zZb , z! , and ZDx using cutoff
productivity ZP, Z!, and ZP*:

1 1

_ e L N
7P = /Oozf’—ldG(Z) T _ [ JEZ0) [ m 7 7D
= | Jzp 1—G(ZD) 1_G(ZD) n—o+1 ,
_ . o )
A I < ) e B 40 W LN N L
T _/Zf(az) —c(zn|  “Ylioe@n) TYroesri] 7
_ e L e
70+ = /°° R < O I ﬂ [ 17T o
N | J ZzD* 1—G*(ZD*) — G* (ZD*) n* —o+1 .
That is,
~ o—1
J(Z7) (oY Zo\" [ zN\e-l dG(z) 7
T(ZD) - <Z ) and ﬁ _LD (7) 1—G(ZD)_77_0-+1’

J*(z1h) 2N 71\ *© razyo-1  dG*(z) n* 1
— s = | — and | — = (—) = a’ 1
1—G*(zZ7) a z1 g1 \Z1 1-G*(Z) nmp—o+1

~ o—1
* Dx* _ o—1 Dx 0 o—1 * *
1— G*(2D7) ZD o NZD%) T GHzZPY) T —o+1
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where

(az

& o1 dG*(z) oz"*lJ*(ZI)_ ~n\o-1
/ZI L IVl =(7')

Therefore, even if the productivity of FDI subsidiaries is reduced by a factor a when it starts

its business in the host country, it does not change the ex-post conditional probability density,

dG* (2)
=& (20

Free Entry Condition:
Incumbents might exit with exogenous probability §. The expected life-time operating profit of
a potential entrant should equal the entry costs. Home local firms equate their ex-ante expected

profit to sunk entry costs.

oo 7P(z)  dG(z)
zZb P (1-G(ZD))

2 L) B o TP Gy
_l’_
< *7P(z)  dG(2) 1-G(ZP)\ [*7P(z)  dG()
- @)oo [ Gy = (55 ) L e
That is,
FD
—G(zZP © 1P (z G(z
_ <1 5(2 ))/ZD mﬁ)u—da((Z)D))
—G(zP Dy D 1.0\ [/pH\""' pc o (PN e C”
_ (1 5 ))Tg{lj(g(Z)D);/<l1”€?) (iv} O+ (];V> W
G o (A [ S G
_ <1G(ZD)) > ZD)
B w
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Therefore,

aP(ZP) SEP
W - 1-G(ZP)

Likewise, Foreign firms equate their ex-ante expected profit to sunk entry costs.

g (L) [ A (1) [ st

That is,

FD*

_ (1=GH(ZP)N [ (=) dGH(2) L@ [ l(a) dGH ()
- (6)/@* W 1G*(ZD*)+( )/ZI TS
(e g { S o (1) [ (5) T o
+(S5) o {ort it (4) T (8) T e e (55)
(o) e (20) o )

(=) { ()7 2 (a2

_ (1 —G*(ZD*)> 7P (ZD%) N (1 G*(Zf)g 7 (Z7)

0

Qr -9 w
Therefore,
WD*(ZD*) N L 1 G*(ZI) ﬂ_I(ZI) B §SFD*
W Qr \ 1 — G*(zZPx) W 1-G*(ZP¥)

Free Entry Condition and Zero-Profit Cutoff Productivity:

In Home country, by combining zero-profit cutoff productivity condition and free entry condition,
given by:

iTDégD) _ fD—i—(;\—l)(CfD_XFD)’
oD (1—c§<zD>> ”DSfD),

5



we can specify the cutoff productivity for Home local firms, ZP:

] _TD(ZD) fD

li D _ D w _
5L =Xt | D) T D4 (5 - 1) (CfP — xFD)

~ o—1
1 D Dy ﬁ - 2
5 1) (€ =) <2D> P+ (X = 1) (¢fP = xFP)

)
)

%— 1) (T XFD): /Zo: (Z%)U_l 1 dg((ZZ)D) P (- 1{?@“’ = xFP)
) -

n fP
n—o+1 P4 (5-1)(CfP—xFP)

o = () () () e () ()]

In Home country, by combining two zero-profit cutoff productivity conditions, given by:

1r2(z%) [fD+ (i - 1) (¢t —XFD)]

o W
174[(OCZI) _ f[
c W N

we can solve for the cutoff productivity for FDI firms, Z7:

T 1—o o—1 .
TD%D) (ZD)U—ITe %%) |:<PI’/5> QP;TC + Q o (%) (1 o V*)QPWC
rl(az! - —0 o— o—
W (az")o17, (%%)1 [(1;5) LUBEC 1 Que (5+) e y*)epv*vcj]
\%
_ PG P =X
= ff

cazl = gD /! o (ﬁ?)“lTi
: Ty B
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Similarly, in Foreign country, by combining three equilibrium conditions which are given as,

TD* (ZD*)

- — Dx
o Wx U
l TI(aZI) _ f[
o W N ’
FD* _ 1—G*(ZD*) WD*(ZD*) N 1—G*(ZI) 71_I(ZI)
N 1) W Q-9 w7
we can derive the cutoff productivity of Foreign local firms, ZP*:
FD*
. . [ D= (7D* . P71
- 5 C TD*V(VZ*D*) Qr - 5 c TI(‘?VZI)

M, ~ o—1 ~ o—1
_ (1=G(ZP)\ pepe | (2™ L-G*(ZD\ ;1| 2"
- () () | () ()
ZD* % pDx | oo 2 \o—1 dG*(z
B <%> 5P UZD* (z57) T((Zz’*)_l}
0© [ 2 \o—1 dG*(z
< 7 )>Té‘fl [le (%) l—G*EZ)I)_l]
G* ZD* Ds oD 77* ].—G*(ZI) I 77*
(=5 e ] (o) o [

(1 =G(ZP)\ pepe| o-1 1-G*(ZHN\ ;4 o—1
N < 5 )TCf [n*—0+1]+< QL0 >TCf [n*—aﬂ]

* * ) Zin n* WD*(ZD*) . «
R N TR,
. : l(zI N N .
SEFD* _ (CT> Cf]%wr{)r](zl)—n* SFD* _ (é) ‘(5 )) (=5 Y (21)7"

7



Price Index:

(w)

(

‘PH
W

&

For Home country, we obtain:

-G )
L) e () e

_ v °°<pD(z)>1—0 dG(z) +M*/°° (Maz))l‘” dG* ()

o\ W 1-G(ZP) 71 w 1— G*(zP*)
l1-0o * l1-0o
1-G(ZP) \pr& 1-G*(zP) \prl
~\o-1 /17PN 1 G*(Z") noe1 1N
= M(ZP ~L — M (2] ~-L
( > (pﬁ’?) +<1—G*(ZD*)> ( ) (pf{/)
1

_ <pD<ZD>> o (pf@f))”
w w

_ P WI\'TT L [ (Qu () T dG(2)
- /m(W) * ‘M/ZD*< W+ > 1—G*(2P7)

g

i () e (3

1—G*(ZP*) \ p 72+ p TP
~ l1—0o
. D ZD*
- M <QLpI/(V*)
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1-G*(ZDP%)

Pl* PF* v* PH* (1-v%)
CORBCONCH

PEITT / a0 A N /°° PP\’ dG*(z)

where M1 = <L(ZI)> M*. For Foreign country, we obtain:

() = L) e [, (R2) e
W wen \ EW* weQI eW*
MZ@%D”‘ﬁ%ﬁMélﬁﬁfgﬁﬁﬁw
K () (5 e 2 (1)
1-o 1-o

() e (g
) M(é;L]%ZID)>10+MI (C;Lplggf))lg

Therefore, observe that

(w) = () = () () (7)

The Evolution of the Mass of Firms:

M = (1-GZP)MF+(1-6M

M = (1-G*(ZP)) MP* + (1 -6 M~
_(1-GE) N, . (2T
w = ()= () o

Incumbents in both countries exit with probability § next period. Entrants exit if their productivity

is so low that they cannot cover fixed overhead costs. Notice that M ¥ and MP* represent the mass
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of potential entrants who pay fixed entry costs in Home and Foreign, respectively. M’ denotes
the mass of Foreign firms which establish subsidiary business in the FDI host country. All Foreign
firms of mass M™ serve both Home and Foreign markets through their local sales and export sales.
Among them, the portion M = (%((ZZ;B)) M* of Foreign firms establish FDI subsidiaries in
the Home country thanks to their productivity advantages. Foreign firms of mass M’ have two
establishments: local headquarters in Foreign and FDI subsidiaries in Home. Both of these have
the same productivity level. Their headquarters and subsidiaries serve Home and Foreign markets
through local sales and export sales. That is, Foreign firms with productivity higher than Z!
manage headquarter business in Foreign and it serves Foreign and Home markets through local
sales and export sales. In addition, they operate FDI affiliates in Home and it also engages in

local sales and export sales. The idea here is that Foreign headquarters and Home FDI subsidiaries

produce different products.

Market Demand:
Using (%f) =Qr (%) and (PH*) — (é) <%>7 we derive market demand for Home firms

and Foreign firms as

)

<P;I) voC + Q° <PPH*) (1—-v*)oC*

PH* o—1 . P*C*
= < > 97+QL <W*) (1—v%)0 e
o—1
= W [HWJFQL(l_V)H W*]
W*

A*

PF* o= . . PF
(P*) VOC* +Q° <P) (1—u)00

PN\ pro (PPN PC
<W*> VO e <w> (1 =)o

Labor Market Clearing Condition:
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By using M! = (%((ZZDIB)) M*, we can find labor market clearing conditions for Home and

Foreign:
MEFP

L-Lo = | + M35 (P¢) + fP) 1259,

M* (37 (1 (02) + 1) gty

(5 +17)
= |+ MEGh (%) [(%’)U_luefgg +QL° (1;;’3)0_1 (1-v%) PV;(:?*}

1! AN AN )7 e
a2 () [(5) e e () vt

_ 6FD D D/ —D I el 11,771
= M(l_G(ZD)>+Mf + MIP(ZP) + MTfT 4+ M1 (2T

ME*FD*
L _LO - * [OO Dx Dx* dG*(z)
+ M sz*(l (Z)+f )T(ZD*)
M* (1_21}:(DZ*D*) + fD*)
* * FDx\ 0 N\ o—1 N . v o o—1
o () [ oo () 0]

- M* 5FD* + M*fD* + M*ZD*(ZD*)
B 1—G*(zP%)

Labor Market Clearing Condition and Free Entry Condition for Home: Combine

Home labor market clearing condition with Home free entry condition to get:

§FP > >
L-Ly = M <1—G(ZD)) + M2 4+ M4 P (ZD) + M (Zf)
WD(ED)

- M + MP M P (Z7) + M (27)

D ~ ~ ~
= MR [TL L1P(Z2P) - fD} + MSP M P (ZP) M (27)

= M <TgT£1)+1) P(ZP)+ (1-78) fD] +M! [fIHI (Elﬂ

o —
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Therefore, the mass of Home firms can be determined by:

b [0 ()] s [ ()

() () ()0 ()-8 7

Labor Market Clearing Condition and Free Entry Condition for Foreign:

Foreign labor market clearing condition with Foreign free entry condition to get:

L*— L}

- M* 5FD* + M*fD* + M*ZD*<§D*)
a 1—G*(ZP¥)

o TFD*(ZD*) 1 ]'_G*(ZI) TFI(ZI) * pDx* *1D% (7 Dx
- ( W +QL(1—G*(ZD*)> W )+Mf +METHZT)

Dx " _(yx(7l 1 1
- M* {Tg* TillD*(ZD*)—fD*:| + < 1-G (Z ) > C |: TL

1-G*(ZP*) ) Qr |o—1
7D - Dx .
= M*{(C L 1) PH(ZP) + (1 -

G*(ZDP¥) o—1

QL

Therefore, the mass of Foreign firms can be determined by:

L* - Lj
(1 ngz*m ) fD* ZD*(ZD*)

M =

L*— L

Combine

lI(ZI) . f1:| +fD* +lD*(ZD*)}
&%) 17 + <11‘ ¢AZ) ) e [Tiﬂ(?) - ff] }

Dx _Dx*
T L
{( o—1 +

Aggregate Prices, Outputs, and Sales of Firms:

I 2 dG(2) _(17P [ 1 dGG) _ (172 n (70}

ZP "W 1-G(ZD) ~—\p72 ) JzP 21-G(zDP) C\emy ) 0t ’
oo pl(az) dG*(2) _ li oo 1 _dG*(2) — lil n* {Zl}il
z W 1-G*(Z7) T \prl ) V2T az1-G*(Z7) T \prla) 4l )
0o pD*(Z) dG*(z) _ l TIE/) f 1 dG* z) — 17-5* 17* {ZD*}_l
ZD* W * l—G*(ZD*) oT ZD* Zl G*(ZD*) p,[_‘l/)* 77*""1
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b z
I3 57 (0P () + PN @) G5y
D l1—0o No—1 s
= fZD (z)) T dg((?p) ((%) 0PC +QL° (PH* ) 1- V*)GPWC,: ) )
z H Hx\0o—1 . *
( sz 711 <Gy ((PW) w5 +Que (5e)” (- v bs )

=( ) ((5)7 kg @ (5=) T - e sg ).

foo P (ocz (y (az) +y ( )) ljg*E?I)

+D
7L
D
1
D
L

403

.
)

b\»ﬂ b\»—‘

+D
vV

=37 () i () ot e (55 0,
- (54) e aadg*zz)(f;) Wm@( >””<1fu*>epsﬂ*)’
() @) () e () o)

P (2 * * G*(z
[ B (7 () 2% () =Gy

— 15 (52)' T s (55) 7 o+ e (57) 7 -0k ),
- (335) ™ g et (500) 0 () 0
= (% :é;: ) o (513*)071 ((Pw*?)a_l vl Qe (PWF)‘H 1- u)eliwf) .

Government Budget Balance:  Home government budget balance implies

o= M [ )W e s
+ M [ (=) (PP (0) + PN () - TEWIP ) - OW ) 1—d(é(<zz)ﬂ>
+ MI/; (£ —1) Wll(az)%

ot [ en) (0 + o 0) T2 EL

dG*(z)

v /; (1= 78) {rp" (a2) (v (a2) + "X (02)) — LW (az) — F'W} 1-G(27)
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That is,

%;::A4@5—1ND@D)
< pP(z z
s M=) [ 0+ 6)

oo D P z ~
e M=) (o [EEE P PN ) Ty~ D) - 1)

+ M (rf 1) il(Zh)

o) Iaz
+ M! (1—7"[/) /Zf pI(/V) (yl(az)—FyI’X(az))

dG*(z)
1- G*(27)

oo I az *( "
+ M! (1—7’é) {T‘I//Zz pI(/V ) (yl(az)—l—yI’X(az)) 1_dcé¥*((z)l)—7'£ll(ZI) —fl}

Foreign government budget balance implies

° dG*(z

T = M* /ZD* (r£* —1) W*ZD*(Z)il —G*((Z)D*)

e [ () (076 P 0) e

* > Dx* Dx_Dx Dx D, Xx* Dx *7 D% Dx* * dG*(Z)

+ M /ZD* (1*70 ){TV p (Z)(y (2) +y— (Z))*TL WHZH(z) — f7°W }T(ZD*)
That is,
Ijﬁ;** - M* (Tf)* o 1) lD*(ZD*)

[e’s) Dx > * P
e =) [ B 670+ 6) G

[e'e) Dx* P * P .
+ M* (1 _ Tg*) {7‘9* /;D* pW(* ) (yD*(Z) +yD’X*(Z)) 1_dGG*((Z)D*) _ TE*ZD*(ZD*) _ fD*}

The Resource Constraint:
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Home household budget constraint can be written as

P T PR pt_ .. PP
- = L+ =22 I I
WC’ + W Co+ W c* + W C
oo pP(z dG(z
_ BCo+ M [35 552 (yP(2)) 17G((Z)D)
oo pl(az dG*(z * e ) Dx(, % dG*(z
+ M! zI £ I(/IC/Y ) (?JI(O‘Z)) 1—G*EZ)I) + M QL sz* pwi) (yD’X (2)) 1—G*((Zl)7*)

Use household budget constraint, labor market clearing condition, free entry condition, and gov-

ernment budget balance to obtain Home resource constraint:

(igco _ LO> +M*QL > pD*(z) (yD’X*(z)) dG*(Z) _|_MI7TI(ZI)

gpx  WH* 1 — G*(ZDP*) w
oo D oo I *
p-(2) / px dG(z) 1/ p(ez) 1 x dG*(z)
= M ) _— M _ ) _—
o W (™7 =) 1= azoy M W (" (02)) 1= G*(z1)
Similarly, Foreign household budget constraint can be written as
W + W W o+ W + W
Py % [0 D (2 * dG*(z
_ w=Co + M* | ;p. pw(* ) (y7*(2)) T((Zz’)
1 oo pP(z dG(z 1 oo pl(az dG*(z
+ M@ fZD pm(/) (yD’X(Z)) 1—G((Z)D) +MI@ Al £ I(/V ) (yI’X(O‘Z)) TEZ)I)

Use household budget constraint, labor market clearing condition, free entry condition, and gov-

ernment budget balance to obtain Foreign resource constraint:

* o) Dx P *( o I/7I
(@uti - auglics) v arau [ PHE 00 G
D5 dG(z * pl(az dG*(z
=M pV[(/) ") 12 G((Z)D) war /zz - I(/V (17 02) 1- G*((;’)

Under the partial equilibrium with W = eW* = Py = €FJ and @1 = 1, these two Home and
Foreign resource constraints are identical since QrLj — QL%CS = %CO — Ly holds. This is

also true in the general equilibrium with zero weight on the homogeneous good: 6y = 0 and

Co=C} =Ly= L= Py= P} =0 (note that 0° = 1).
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A.2.1 Aggregate and Average Measures over Firms and Welfare

Decomposition
Define
MPT = M4+ M!
1— 1— P
gor = | (L) T (LY )|
MDPI A 71

log<~1> = ylog(glm)—i—(l—y)log(QLTLD* 1 )

g
v*log (M*) + (1 — v*) log (MP1)

1 ., P+ 1 . 1 1
log(EHF*> = v log(T‘l/)*ZD*>+(1—u)log<QL2m>

— o—1

=}
o3

I

5

*

~—
I

where p

Welfare Decomposition for Home consumption:
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We can decompose Home consumption index CH of domestically-produced goods by:

cH _ (M [yD (ZD) Y [yI (ZI)T)); _ </WEQ [yD(w)]pdw+/oJ*€QI [yf(w*)]pdw*>

|
L3 [ () ) () e
L) i [ O ) () () e

1PN MdG) [(iL T7 MldGe(z) \TT (PN PC
prl 2 (1-G(zZP)) * Jz \pri az (1—-G*(zZh)) w w
751 o—1
AN A
) w)  w

o—1 o—1

(A LT (BTN PC
,OT{/ZI w W
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Il
<
N
=
3 (3
<4k
S~
T
qQ
VS
NN
w)
N——
—
+
<
N
=
{uh\]
S~
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N

o

B 172 1\ 7 (PEN"" pC
- M[(wzzv) (w) %
= (] (@) ' [y (2)])
D l1—0o T -0 ﬁ —c HN\ 0—1
— U (w1 1 P PO
- (M<752D> M (@21) ) G) Gv) %
oy (LU T (PN G PC oy (1L PC
= (M )p<p§D1> <W) I/GW_(M )’ p 7DI VHW

-1
(MDI) ﬁ 1 1 vl | L+ £
—_—— P ZD[ w
Variety Effect

=

Productivity Effect Income Effect

where variety effect increases the welfare due to the love of variety (extensive margin); productivity
effect lowers the marginal cost and the overall price; inccome effect raises output per each variety

due to the increase in total demand (intensive margin). Note that the price index for Home domestic
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composite consumption can be solved as:
HN 10 D7Dy 17 17\ 10
L — (P (Z7) M p'(Z%)
w w %%
_ M<7_5~1>1—0'+MI <7_£}>1—0' (1>1—0'
2 zb i 71 p
~no—1 /1\17°
_ DI (Zm) ()
p

1 1 l1—0o
_ pr(?t
- <p ZD1>

Likewise, we can decompose Home consumption index C*" on imported goods:

= ([ e

- Dx\ —9 Fy\ o1 e
- M*(ZD*)U_1<<;:%*> () (1_y)01;VC>
14

170« 1 \ 7 pFN\°! PC\ °
- IM* —L = | — 1-— 97
((m&*zm) i <W) =i

1 * (7 Dx%
= (M*)r yP ¥ (2P%)

L/ 1rPe 1 N7 PPN\ PC
= (M* L - i 1 — )92

! 170 1\ T
= M* o-1 —L — 1-— (L -

oy (@l ) a-ve(ze)
Variety Effect

Productivity Effect Income Effect
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dG*(2)

o—1

[e’e] 17.D*1 -0 PF o—1 PC o
= |M* -L__ R [ 1—v)— 7
/Z<<p5> @ () -] e

< . dG*(z) 17\ [/ PpF o—1
e * o—1 - L o L _ PC
= |M /ZD*Z 1— G*(zP%) (<p7_‘l/)*> QL <W (1 Z/)GW



Its price index can be found to be:

—0o —o > 1-0o -0
PF 1 pD*(w*) 1 pD*(ZD*) 17_D* 1
— = dw* = M* — = M* L
(W) /Q <QL W ) ? T <QLm§* ZD*)

PF Fo pD*(w*) D.Xx/ s . . ] pD*(Z) D.Xx dG*(Z)
WC = /w*eQ* QL*W* Yy (WH)dw* =M <QL/ZD* e (y (2)) lG*(ZD*“))

PC
= 1 — B
(1 -v)0<;

Therefore, the composite consumption of differentiated goods in Home is given by:

1 = i

2 o/1 1N\ po) o 170« 1\ ' pc\ "
pryo— (1 (25 ) oL i7p o
(aP1) (pEDI) 0W> ((M) 1<QLpTé?*ZD*) 9W>

1 1/ 1\ T
Variety Effect: Extensive Margin Productivity Effect Income Effect: Intensive Margin

where variety effect increases the welfare since consumers have more varieties to consume and their
utilities feature the love of variety (extensive margin); productivity effect reduces the marginal cost

and the aggregate price decreases; income effect raises output per each variety due to the rise in

90



total demand (intensive margin). The price index in Home is given by:
P (PN (PINTY
W W W
21 1\ 1P 1\
A =)
p ZDbI PTV ZD*
el LN, ] v
_ DIV (ppsl-v]T=o 1 L
- o= () ()

B 1 |7t 11
B MHF p ZHF

—_—— —_——
Competition Effect Productivity Effect

where V = C = ® (C)% ()™ and P = (By)* (P)’.

Welfare Decomposition for Foreign consumption:

Symmetrically, we can decompose Foreign consumption index CF* of locally-produced goods by:

_ M*/oo PP\ (PP P*C* dG*
N ZDx W* W* ZD*)

B M*/OO 1TL 1 pFs\ 71 P*C’* dG*(2)
B o \\pTP* 2 W 1—G*(zP%)

o—1

—0 _ o—1
(1P 1 pEx\ 7! WA
= M - — v
pTD* 7D+ W W

— (M*)%yD*(ZD*)
1 1 Dx 1 -0 PF* o—1 P*C*

= (M) (- ol ¢
p D" 7D W W

—1
1mp* 1 T*
( ) <p7'v ZD*) Y ( - W*)
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The price index for Foreign domestic composite consumption can be solved as:

Fx\ 1—0 Dx(, x 1-0o Dx (77 Dx 1—o Dx l-0c

W W e W 1— G*(zZD¥)

Likewise, we can decompose Foreign consumption index C* on imported goods:

~ 1P ~ TP\ %
cHx _ (M [yD,X(ZD)] + Ml [yI,X(ZI)} )p
_ </ [yD,X(w)]Pdw+/ [yI,X(w*)]Pdw*>
weN wreQ!
00 DN MdG(- a1 o—
_ 7D <pmg )> (1—G(z(£2)) 0,7 pH* ! (1- V*)HP*C*
oo (pl(az) 1= MTdG*(2) W W
+ Jyr < W ) =G=(z1)

Its price index can be found to be:

G 1 pPw))' L))
(W*> B /weQ <QL w > dw+/w*em <QL w ) e
(D) T (1 pEh)

B M(QL 1% ) M Qr W

_ D! (1 1 1>1_U
pZPI QL
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Therefore, the composite consumption in Foreign is given by:

1-v
¢ - )
- )

(i T Y pryy (11 1 \7! -
()7 (3787 ”*G(L*+W*)) (P (Gbrdr) (= ve (L + i

) (=)™

1 Dx v* 1—-v* -1 *
_ syt (v et | LTt 11 sy L
N [(M )" () } [p <7-(;’* ZD*) <QL ZDI) ] 0<L +W*>

_ (M) 7T [NARTRTY o(r+ L
—— 1% EHF* W
—_—

Variety Effect: Extensive Margin

Productivity Effect Income Effect: Intensive Margin

where variety effect increases the welfare since consumers have more varieties to consume and their
utilities feature the love of variety (extensive margin); productivity effect reduces the marginal cost
and the aggregate price decreases; income effect raises output per each variety due to the rise in

total demand (intensive margin). The price index in Foreign is derived as:
Pl* Pl v PH* 1-v*
v = () ()
Dx v* 1-v*
- [(M*)lla (“L ! ﬂ [(MDI)SU (11 ! ﬂ ’
p Tt ZDx QL p ZP!
* v* 1—v*
L oy ey (L) (1 1y
p \1F* ZD+ QL ZD!

B 1 e 11
- MHF+ ;EHF*

| S —— —_——
Competition Effect Productivity Effect

where V* = C* = & ()% (C)?" and P* = (P)™ (Pp)°.

Aggregate Measures across Firms:
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v* 1—v
L1 1 N\t T* 2 /11 1\ ! T*
— M* ﬁ - L _ 0 L* M.DI o—1 ( _ > 9 <L* >
<( ) <pﬁ9* ZD*) < +W*>> <( ) Qr p ZDI e



Aggregate labor demand, revenue, profits, and costs are given by

b _ [T, MdG) _ . b 5D 1 o—1rP(ZP)
P = /ZDl i (ZD))_MZ(Z) MTLD —
R7D _ /OOTDTD(Z) MdG(z) :M.TDWD(ZD)
w 0 ¢ W (1-G(zZDP)) Cw
n /oo () MdG(z) 7P (ZP) _w D 1+P(ZP) 4
w o W (1—G(ZD)) w ¢ W
=D *©¢eP(z) MdG b(zP —17P(ZP
:/ £7(2) (21)9 g 8 ):M.T({?" r( )+fp
w o0 W (1—G(2ZD)) w o W
> MfdG*( ) = 1o-1r1(Z))
L[ _M[_ I ZI :Ml'f
/ZI ( (1—G*(z27h)) Hz) Lo W
R! © rl(z) M'dG*(z) ;rizh
W /ZI Oy gzt S M ey
- /Oowf z) MTdG*(z) :M[_WI(ZI):MI 1r(Zf)_f,
W 71 (1 —G*(Z7)) W ¢ W
=1 [e'e} I 1 * I(71 I(71
= £ (2) MdG()_ 1.§(Z)_ 1.1‘7—17“(Z) I
W /ZI GGzt My =M e =y
Dx > Dx M*dG*(’Z) _ * gD%(7Dx\ _ * 1 O-_er*(ZD*)
L= = /ZDJ B =grzoy =M ) =M
RD* B /oo D T’D*(Z) M*dG*(Z’) e D TD*(ZD*)
W* - D TC W* (1 _ G*(ZD*)) - TC W
Dx oo _Dx * * Dx (77 Dx Dx (77 Dx
I _ / 7*(z)  M*dG*(z) _ . T (Z ):M*'TC 1roe(z7)
W gos W (1 —G*(ZD¥)) W o Wx
=Dx 00 ¢Dx * * Dx (77 Dx D ( 77 Dx
= 7 (z) MdG*(z) .. §(Z7) L. pe|o—1r7N(ZT)
wr /ZD* W* (1 —G*(2ZP¥)) =M T we

Market Share of Home local firms and Home FDI firms among Home firms, excluding Foreign local

firms are defined as:

RP RI

HD __ W H,I _ w
MS = £+& and MS7 = QJFRJ
W W W W
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Market Share of Home local firms, Home FDI firms, and Foreign local firms in two countries are

defined as:

RP
MSP = D IW D~
N TR

Rl
MSh = D IW D*
O

RD”

MSD* _ QLW

B+l
A.2.2 Equilibrium Conditions and Proof of Propositions

A.2.2.1 Total Equilibrium Conditions

Recall we assume there is only one differentiated-good sector. Due to the presence of the homogeneous-

good sector, we get W = eWW* = Py = eFj and Q, = E%* = 1. Since the labor real exchange

rate @, is already pinned down, the resource constraint (A.2.25) needs not to be included in the

equilibrium system. Instead of using labor market clearing conditions, we use budget constraints

of households to find the equilibrium allocation: PWC =L+ % and £ WC** =L*+ % We solve for

. . H H=x F'x F *
eighteen endogenous variables: 2P Z1 zZP* M, M*, M1, M¥, MP*, PW, ﬁ,—*, 1;[,—*, PW, %, %,

C, C*, %, %,—** When we take the lump-sum transfer to be chosen exogenously, then one of wedges

among [TCD , 7'5 , Tf) , Té, T‘I/, Ti] will be endogenously determined through Home government budget

balance (A.2.26).

Definitions & Substitutes:
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oc—1

and p =
1—p o
PHNTY pco pHx\ 7t P*C*
i il o 1—u*
<W> v + QL <W*> (1 =v)0=5
PENT' [ PC P
PFa\"t  pre pFN\T! PC
ES —0 I 1_ -
<W*> VIO Qe <W> (1= v)o7
pFe\ 71 PC* 1 PC
*9 —(1—v)—
(W*) [” e o W]
n
- Zmin
5= 1 (Zmin)
n—o+1
~ * Z:;LZ?’L v
7= 77*( )
nt—o+1
1-G(z) = (2min)"z7"
1-G*(2) = ()" 27"

Iz = ey

T (z) = {7
_ n o—1
z) n—o+l1 ()
_ 77* o—1
1-G*(z) n*—a—i—l(z)
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S
S
I
<
_l’_
<

~ 1 TD 1 l-o 7_[ 1 1—0o o—1
A ML — Ml L =
o () w3
log(MHF) = I/lOg(MDI)+(1 v)log (M™)
log (gHF> = viog < ~Dz> + (1= v)log (QL B ZD*>
log (MHE*) = v*log (M*) + (1 — v*)log (MP7)

=3
0
A
N\
T =
|
*
~
I

Dsx
N 1 1 1
s (T + 0 =5 (g )

1 _1_ 1
7D _ /OO —1 Glz) |-t _ J(ZP) 1o _ n oD
= |Up® 1-GzD) 1—G(zD) n—o+1
1 1
7 > o dG(z) et JH(zh)y 177 n* o
I _ 1 _ _ I
Z = /ZI 1—G*(ZI)} a[l—G*(Zf) “r—ex1 “Z
1 1 1
ZDx  _ /oo 1 dG*(2) ot JH(ZP*) 7T _ n* 7 D
N 1—G*(ZD*) 1 — G*(ZP*) n*—o+1
—1
J(ZP)  _ =p\ot zZP [z N\l dG(z) n
1-G(zP)y — (Z > and | 7o _/ZD (ﬁ) 1-G(ZP)  n—0o+1
~ o—1
., JHZh ~no-1 A ©rz\o-1  dG*(z) n*
g 1 — I - f— JR— e
R YR g77)) (Z ) and <aZI /ZI (zf) 1-G*(zh) " —o+1
JH(zP* (ZD*)U—l nd 70\ _ /°° ( z )U—l dé*(z) "
1—-G*(zP*x) Z D+ e \ZD* 1—-G*(ZP*)  np*—o+1

Zero Profit Cutoff Productivity Conditions:

o—17L T l-o H\o—1 . e\ 01 " * 1
(ZP)" % (1 %) [(%) vhEC + QL (]13/]/) (1 -5l

P Ty

= [P+ G- 7 =xFP)]

(A.2.9)
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I 17_1 1—o PH o-1 PC PH* o—-1 P*C*_
g T (170 o 9~ o 1—v%)0 = f!
R w) w e\ e =S
(A.2.10)
o172 (1PN PENTT | e pFNT! PC]
ZDx 1Ty - L 0 e 1-)—| = Dx
( ) o pT‘l/)* W v W +QL w ( V) W f
(A.2.11)
Free Entry for Home firms:
FD
pa\7 1 pc
_ (1—G(ZD))7.D J(ZP) i(;i)l‘” (W) V0w _ D
= 5 C Y1-G(ZDP) o \prD o1 .
Y + (=) - vehe
(A.2.12)
Free Entry for Foreign firms:
FD*
pr= o=l *n P*C*
(17G*(ZD*))7_D* J*(ZD*) T‘E)* (lTE*)l—O' <W) 12 9 W D«
0 c 1-G*(ZP*) o \ pro* _ 1
- Y + o (Fr)T a-weke
B P\t pc
+(1ig*(62[)>7_é aO’—l J*(ZI)I i(li)l—g (W) VQW
L 1-G*(ZT) o \pT N\o—1 -
% + QLU (1;;1) (1—V*) PWCj:
(A.2.13)

Price Index for Home:
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o e
(w) = o ()

Price Index for Foreign:

D
P Ty

l1-0o 1-0o
Cﬂ) _ oy 2P (Mf) + Mgt

PF* 1-0o _ J*(ZD*) 17_[[/)*
W N 1—G*(ZP*) \pr{*

(w) - (&) ()

The Evolution of the Mass of Firms:

oM
M =
(1-G(27))

vE SM*

(1-G(2D7))

o (LS e (2

1—G*(ZP%)
M! _ M*

1-G*(z1) — 1-G*(ZP*)

Aggregate Price Index:

s

ZI

77*
)

1- G*(27)

(1
Py

P 1-o B P, 0o(1—0) pH (1—o)rb o pFx (1—o)(1-v)0
w RN w b

where W = Py, W* = Fy, and 0y + 6 = 1 hold.
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P* l1—0o B Pék 90(1—0’) PF* (1—0’)11*9 Lﬁ
W oA\ W W Qr W

> (1—0)(1—v*)0

s

(A.2.14)

(A.2.15)

(A.2.16)

(A.2.17)

(A.2.18)

(A.2.19)

(A.2.20)

(A.2.21)

(A.2.22)



Labor Market Clearing Condition in Home:

M (=g +1°) + S
L—Ly= + Mljéz(gé) (%%)70 [(1?;)01 V@% +Qr° (};5:)071 (1- V*)GPI;,C;:*:|
+ Mlao! 1;];(*2(;)1) (%i)io [(I‘J;)Ul vOEC + QL (%ﬁf‘)ail 1- V*)GPV’;/**:|

(A.2.23)

Labor Market Clearing Condition in Foreign:

* P Dx
M (= + 1)

% (7 D% FDx\ —O Fe\0—1 . v Y F\o—1
o e () T [(50) T vene e () e

D
P Ty

(A.2.24)

The Resource Constraint:

(POCO - LO) g2 <1TE*>1_U (PF*>U_1 [ Lo y)elaf] (A.2.25)

W 1= G*(2D%) \p 7P~ W Qr

el () () et )
-G () () [

et T </1)é> (W) [t o]

Home Government Budget Balance:

100



w o= e ) (v
T e s (;:f;) <
+ M(1_Tg){ (;g)
- -yt L ()
M1y J*Gflzf (24
vty o T (1

Foreign Government Budget Balance:

L
Tv

> [V@PMS’+QL(1—V*)0PI;/€*:| (A.2.26)
) o]

() e -] )
() o s
KON

) () -

T D JHZPYy (1PN PPN T pror 1 PC
JH(ZP*)  (1ePNTT PPN pror rC
M* (1 — 72 L — iy —~—(1=v)f—
* (1=7") 1 — G*(ZD%) (pT‘l/?* W VO QL( V)05
JH(ZP¥)  Dx (17PN pFe\ T PC* 1 PC
* . Dx Vv - 'L * - . s Dx
+ M (1 TC ) {1 _ G*(ZD*) o pT‘l/)* W+ v 0 W™ QL(l V)9 W f
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A.2.2.2 Proof of Propositions

By combining equations for cutoff productivity (A.2.9) and (A.2.10) with equations for Home free

entry condition (A.2.12), we can pin down ZP and Z7,

20 ($) (o) (252 (- -] ram
I _ D /! A
aZl =7 ([fDJr(i—l)(CfD—xFD)]) (ﬁ) Y (A.2.29)

(B o) i e ()

g I TR S (SRR Vs

. £ o1 (i)"L T
Proposition 1. If the term <[fD+(§—1)(CfD—xFD)]) b s less than one, the cutoff

productivity of FDI firms is lower than that of local firms: aZ! < ZP.

Proof. This proposition follows from the equation (A.2.29). O

Proposition 2. Suppose there are no wedges from tazes: T{? = 7"[/ = TLD = 7'£ =1 in Home. In

the case that there is no financial friction (A = 1), the cutoff productivity of FDI firms is not lower

than that of domestic firms: aZ! > ZP.

Proof. This follows from the equation (A.2.29) with the assumption of fixed production costs:
fr=fP. O

Proposition 3. Suppose there are no wedges from tazes: 7“9 = 7"[/ = TLD = 7'£ =1 in Home. In

the case that local firms and FDI firms have the same fized production costs: fI = fP, the cutoff
productivity of FDI firms is lower than that of domestic firms: aZ! < ZP under financial frictions,

A <1

Proof. This follows from the equation (A.2.29) with the assumption of 0 > 1, k > 0,0 < A < 1,
and (fP — xFP > 0. O
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A.2.2.3 Characterization of the equilibrium system

We restrict our model to have only one sector for the differentiated goods. The model is tractable

enough to allow for the closed-form equilibrium allocation. Since there are tradable homogeneous

goods which are produced in all coutries, we have W = eW* = By = eFj and Q1 = EVV[;* = 1.

Firstly, by combining equations (A.2.9), (A.2.10), (A.2.11), (A.2.12), and (A.2.13), we can pin down

ZP, 7! and zZP*:

2 () E) () b G @l

I o1 ,_ DN\ 521 I
gl _ gD f <TV> L
" ([fD + (31 P - xFD)]) /) T

TD*fD* (0_1)(2':11'71)" K
ZD* _ C n*—o+1

n*

. (=1 (#nin -
SFD* (é) 7L f1 n*—a+1> (Z1)™"

Therefore, we can find the market demand A and A* from equations (A.2.9), (A.2.10), and

(A.2.11):
d o () T ] G )
W W W (ZD)H? (%%)H
v
PF*>U_1[ Pcr 1 PC] FO*
AY = v 0 +—1-v)—| =
(- e T YW ooy (L)
o p-;-\f?*

where we have

103



Combining these with price indexes (A.2.14) and (A.2.16), we can obtain:

A*

W

1 [ QP*C* 1
14
Qr

1 PC
1 [ 9W‘1'QL(1—V )0
That is,
(1-v)8 PC A PEC*
— 0
[ Q. w TV we
PC pP*C*
ol 1 *
[U@W +Qr( v*)0 e }
where we can solve for £ W
(1-1)0 -
O v*0
v Qr(l—v*)e
Therefore, we obtain:
PC 1
W v+t —1)
pcr 1
W+ v+ —1)

+—(1- V)HP—C

P*C*

- ()

. JH(ZP) <1T

1—G*(Z20%) \pr&

- Gy

J(ZP)

M =gy

(1)

D

TV

M (= G*(Z1)
1— G*(ZD*

a’~ 1

+

Dx\ 1—0
L
Dx

J*
1— G*

1-
50
Py

* * %\ 1—0
e EP) (T
1 _G*(ZD*) pTD*
J(ZP) 17 l=o
MI—G(ZD) (pTL ) A )
% 17G*(ZI) o J*(ZI) 1 _’_I —0
+ M (S ) 0 s (B) A
1 —Qr(l—v") v
(v +v*—1) y (1)
QL
«  J(ZP) 1P 1—a
(M) () 2oy (425) A
* Dx TD* l1—0o *
(M) (=Qu(1 =) s (A=) A

* * 1-G*(Z1) o—1 J*(Z
(M )(V ) (1—G*(ZD*)> « 11_0*(

J(ZP)

—%—w>
L
A ()

(612LU)> (11—GG((ZZDI))> «
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: : : PC _ T P*C* _ px_ T*
Note that Home and Foreign budget constraints are given by 357 = L+ and 55— = L™+ 35+
By substituting out for % and %, we can rewrite government budget balance (A.2.26) and (A.2.27)

as:

POy = o 20 ()

w - G(ZP) \prP
J(ZP 170\
M) ()

D - -0
+ M(l_Tg){lj(Cf(Z)D) o (/IJT‘L,> A_fD}

1—G*(Zh) ! o1 JHZY) (1TENTT
1- G- ZD*>(TL_1)a 1-G*(Z7) <pT§> 4

s
.

1 Y IR A N A AR
1- G*ZD*>(1 TC){O‘ —G(@) o \pri) 277

P*C* * Dx Dx\ 9

W 1= G=(2D%) \ p ™
J*(ZD*) 1 7_D>k l-o
+ ( vV ) ]_—G*(ZD*) <ﬂ’7’D* A
J*(ZD*) 7_ 1 7_D>s< 1-o
M* 1— Dx Vv L A* _ ¢Dx
+ M=) {1 Ty g

and £ C into government budget balance, we obtain two linear

By feeding equations for £¢
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simultaneous equations for M and M*:
o _J(ZP) (1PN
) ) 2y (7) A
1 * * J* ZD* TD* 1-o *
(M) (=Qu(1 =v) 275 (3 %=) 4 - L

" " l_G*(ZI) o— J*(ZI) I 1—-0o
(M™) (v*) (m) a ll_G*(Zz) (%*@) A

o— J* ZI TI —0
| e )
(1-G(Z)) I\ o1 JzD) (17170
M (1—G(ZD)> + (=) o™ i (zi) ff
o J* ZI TI 7_I —0
+ (1_Té’){a 11_0&(2})%(%%) A—fl}
and
—1-1)\ _J(zP) (1707
1 (M)( QL )lfG(ZD) (E%) A
o N 2P (17PN e
Ov+v*—1) + (M) () 1-G*(ZD%) <pTLb*> A -~ L
% —(I—V) I_G*(ZI) o—1 J*(ZI) 1 I o
+ 00 (5 )(1-a*<zm>)a o () 4
* J*(ZP*) T
(P = 1) s (35 ) 4
* * J* ZD*
= M + (]. D)l G* ZD* (PTD*)
ZD* D= 1 " .
+ (178 {1GZD*‘$(p ) A—fD}
Define:
D D\ -0 o—1 yx(r71 I\ -0 * (7 D% Dx\ 1—0
el = J(Z)D(”%) A, @%W(”ﬁ) A o= TV 1)3 (”%) A*
- G(ZP) P Ty 1-G*(Z") PTy 1—G*(zP¥) Py

Then we can find M and M* by solving:
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- ] [ (cQLa-v)er: ]
(v)eP O(v+v*—1)
T D ( 1-G*(z1) ) (v*ye!
—C+(ZD o —
L = M B (TL _1) o° <%%) M* 17GG*((ZZI)) " ]+ g (17
) - (1-p)e’ ’ - () i - e (5)
i D - (11:Gci*((ZZ[j’2)) (1-mp)6f
- (1—7'5) {%(—)D_fD} 1_G*(ZI) I ,7_I I I
] ] |~ (kG*(ZD*)) (1—7¢) {7‘/@ f }
i L)eD* h
+ D
(7l =U=v)\g!
+ (11 GCi((ZZDE)) <9(11?1-L1/*21)
L* = M (%)91) M* D (172771
S e
o (1 D*) eD*
= (1 *) {%@D* _ fD*} |

which corresponds to:

L (£QLO—v)eP

(v*)eP O(v+v*—1)

T D

-1
(TL_1)6D<% )
- (1-rf)e”
- (- {Fer—sr}

<L

O(v+v*—1) M~

(1-v)
<+ (0%1/4-1/)—1)) -

and MF* = OM”

where M! = ({55000 ) m = (ZD*) M*, MP = e

§M
1-G*(ZD¥) 77 1-aizr)y

Therefore, we have found ZP, Z1, zP* A, A*, M, M*, M, M¥ and MF*. We can derive
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the rest of endogenous variables as follows.

(%) = (o2 () w2 ()
() - one (k) (F)
(5 = Qu (5m2) and (52) = (&) (59).
() - () (F) (@)
() - @) (F) Gw)

where W = Py, W* = Fy, and 0y + 6 = 1 hold. Then we have:

I

1-v)\gD
v*)eP ©
PC (M) e o (M) (6<u+u*>—1)
. " _ U @D* _ % v @D*
W = + (M )% ) and W + (M )W ’
v* 9[ —4-v) @I
+ (M[) 9(5—&—3*—1) + (MI) (O(UQJrLV*>1)
pC pror
C * * Ok * T * * P, 1 C *
% = PW — L; % - Pw* - L C = ((g))7 cr = <(g’i )>7 CO = (WO) 00 (PW)’ CO

D
M (=my + 17) + M
Ly = L-| + M50 (3%) "4

T—G(ZD)
I, 0-1_J*(Z") li -7
+ Mo e )(pré) A

* SFD* Dx
M <?(2D) +f )

% J*(ZD*) 17_D* —0 N
+ Mgl () 4

L = L*—

where W = Py and W* = Fj.
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A.2.3 Average Measures under Pareto distribution

If we assume that productivity of firms follows the Pareto distribution, then it makes average

measures constant. Note that we have derived the market demand as:

PENTY pc pH*\ 71 P*C* PN T po P*C*
A = - - - o 1_ * — s v 1_ *
(5 e (5 ] () s ]
_ PG P —xFP)] !
o—17D s\ 1-0 o171l sI\1-0
@ % (5%) @2y (53)
PFN\TL pro pF\°! PC pFe\7! PC* 1 PC
A* = * s 1— i * (1= s
(W*) VO T (W) ST (W) WW* o ”)GW]
fD*
T oot (1)
22y (57)

Also, average productivity is linear in cutoff productivity:

1 1
~ oo _ dG(z) o—1 fr] o—1
D _ o—1 _ D
7= /ZDZ 1—G(ZD)] [U—U‘Fl] “

1

1
~ i oo _ dG*(Z) o—1 7]* o—1
I o—1 — I
7 = | e G| e ]

- 1 1

ZD* _ /OO Zafl dG*(Z) o=t _ 77* ot ZD*
goe . 1— G*(ZD%) -0+ 1
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Then we can characterize average labor as follows:

D7) = (ZD)H (“Li)aA - <n—Z+ 1) (zP)7 <1TL§)U (fD(+ (=1 (CF2 =xFP))

pTV ZD)U*li<17L>1 o

- <fD+ <i —1) (CfD—xFD)> (";) <,7_Z+1)

P Tv

lD* ZD* — ZD* o=l /1 T[l?* - A = 77* (ZD*)U_l 1 Tll?* - fD*
pTD* n*—o+1 pTD* —17P* TD*
Vv % (ZD*)U v (17L

8 %D) = 2 ( :)> P(ZP) =180 <fD * (i - 1> cr _XFD)> <?7—Z+1)
AP () o ()

Dx (7 Dx Dx *
x T (Z ) « (7 * (7 Dx * * Ui
e = (i))ll) (&) =re"ef? <77*—a+1>

And average profits are given by:

U = a2 () ) ()
W -l o]l ()

7 D* (ZD*) b T[l?* " n*
— * lD* ZD* _ fDx| _ _Dx Dx D«

110



And average costs are given by:

D(7D _ D(7D
S RN P [ S
gty  gle=17lZhH | I n* I
W TC[ 7‘{‘]0 —TC[(U—l)f <77*_J+1>+f}
Dx( 7 Dx _ 1 yD*(7Dx *
5 V(I/* ) _ TCD* [UU r V(V* ) +fD* :TCD* |:(O' 1)fD* (77* _”70-_'— 1) +fD>k:|

A.3 Empirical Target Moments in Calibration

This section presents the details of empirical target moments used in our model calibration.
We take our model to the Chinese data in 2000. We define a FDI firm as a firm of which
capital is occupied by foreigners by more than 10%. In calibrating the ratio of fixed produc-
tion costs between FDI and local firms, we take the empirical tangible asset ratio between
these firms averaged over eight years, 1.115. We assume the asset depreciation is the same

across all firms.

Table A.7: Empirical Tangible Asset Ratio for Calibration
Foreign Capital > 10% Foreign Capital > 25%

Year FDI fixed assets per FDI firm FDI fixed assets per FDI firm
Local fixed assets per local firm Local fixed assets per local firm

2000 1.288 1.217

2001 1.185 1.110

2002 1.074 1.010

2003 1.020 0.975

2004 1.072 1.024

2005 1.065 0.994

2006 1.111 1.057

2007 1.103 1.059
Average 1.115 ‘ 1.056

All data are from manufacturing sectors and from Chinese firm data.

Model Ratios in Aggregate: For calibration, the model moments are defined as
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follows:

(1) Ratio of the value of exports to the value of imports in aggregate

D w I * % %
[fweﬂ Py X @) + [ cqn Ty (@) dw }
D*(

[ cor QLPW—:%D)X*WM}

oo z G(z az G*(z
B M [,n® ( ) (" (2)) 1 dG((Z)D) + MI I(/V : (y"* (az2)) 1ilG*EZ)I)
- « [O° Dx (4 % G* (2
QLM* [ ;. pW(* L(yPx (Z)) 172*((21)3*)

(2) Ratio of the value of exports to the value of domestic sales in aggregate

Dy, (o " N
oo ZHEP S ey P )]

oo o2y P (@) + [ e P20 () o]

(3) Ratio of the value of imports to the value of total products in aggregate

[ cqr Qu 2P X ()]

PD(w PD(w PI(w* % % PI(w* « %
[fweQ mg )yD(W)dW"‘fweQ #y[’»x(w)dw—kfw*em IEV )yI(W )dw +fw*EQI IEV )yI’X(w Jdu }

(4) Ratio of the value of FDI-firm products to the value of total products in aggregate

Pl(w Pl(w % *
|:fw*€QI IEV ) ( dw +f *cQl IEV )y ( )dw}

D(y D(y I(w* N I(w* N N
[fweﬂ Pmﬁ )yD(w)dw + fweﬂ PVIS )yD’X(w)dw + fw*eﬂf z ( ) y! (w*)dw* + .. *eQl £ v(V )yl’X(w Ju ]
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A.4 More Details on Counterfactuals

A.4.1 Removing tax benefits of FDI firms

Welfare gains from the tax reform exhibit a humped shape. In the second row of Figure
A.1, we plotted Home consumption C on the left? and its percent changes relative to the
benchmark level under 7, = 0.85 on the right. To see why welfare gains are not monotone,
observe the third row of Figure A.1. The effect from the varieties raises consumption for
all tax rates in the experiment, however, the effect from aggregate productivity exhibits a
humped shape: it increases up to 31% of tax on FDI and then decreases. Adverse effect from
decreasing productivity becomes more dominant as the tax on FDI rises further beyond 31%
and eventually consumption declines when the tax rate exceeds 33%.

The gains from product varieties are positive under the tax reform. Due to the tax-cut on
local firms, more and more Home domestic incumbents operate their businesses while more
and more FDI firms exit. Their net effect is the gain in total varieties. However, aggregate
productivity also shows a humped-shape pattern like consumption. In the net effect, the
welfare initially increases until it reaches the maximum at around 33% of tax on revenues of
FDI firms, and then it monotonically decreases.

The market share of FDI firms is replaced with that of local firms and the market share of
Foreign local firms increases. The tax reform drives out low-productivity FDI firms by raising
its cutoff productivity, but the revenue tax changes do not affect the cutoff productivity of

Home local firms and it attracts more low-productivity local firms in Foreign.

A humped shape in aggregate productivity: The appendix A.2.1 shows that the

aggregate productivity in Home, ZHF , is defined as

log (ZHF> = vlog (ZDI) +(1—v)log (ZD*> ,

3Note that aggregate consumption, C, is periodic utility itself since our framework is static: C =V =

DCo"Cy" = @ (Co)" (MHF) T (pZH7) 0 (1 + %))9.
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Figure A.1: Value-Added Tax Reform with varying 7"1,7 under A = 0.70, TCD = 0.67, and Té =0.85
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The Home aggregate productivity, ZHF , puts a larger weight on average productivity mea-
sures of Home local and FDI firms relative to that of Foreign local firms due to the presence
of home bias, ¥ = 0.83. Among Home local and FDI firms, the productivity aggregator,

ZP! gives more importance on those firms who have larger mass.
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Figure A.2 shows the effect of the tax reform on productivity. The top two subfigures plot
the Home aggregate productivity, ZHF , on the left and productivity aggregator over local
and FDI firms, ZPI on the right. Subfigures in the second row present effective productivity
measures which are adjusted by after-tax wedges: 7222 and {Z’. We plot such revenue
wedges on local and FDI firms in the third row: 7/ on the left and 7{- on the right. The
bottom two subfigures plot cutoff productivity levels of Home local and FDI firms, and
Foreign local firms.

Be reminded that unlike the standard trade literature, we assume exporting is costless and
our model abstracts from trade costs. We adopt this approach since our focus is to evaluate
the effect of government policies on reallocations between local and FDI firms under financial
market imperfection and tax distortions in the FDI host country. Tax on revenue, 1 — 7y,
reduces marginal revenue of firms, and hence it aggravates effective productivity by requiring
more labor in producing one unit of product. Higher revenue tax, or lower wedge on revenue
(tv{}), negatively affects aggregate productivity ZHF

Under the tax reform, effective productivity of Home local firms dominates those of FDI
and Foreign local firms due to their larger mass and home bias. The variation in taxes
on Home local and FDI firms does not change local firms’ cutoff productivity. However,
the change in the wedge on local firms’ revenue mainly drives the change in Home effective
productivity. Hence, the non-monotone feature of aggregate productivity is mainly driven
by the wedge on revenue of Home local firms.

The appendix A.2 derives cutoff productivity levels of all firms. For Home firms, they

are given by

o () () (225 b o) )




Figure A.2:
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Foreign firms, ZP* |}, as shown by the free entry condition in Foreign, given by:

FD*

1— G*(ZD*) ,/TD*(ZD*)

o W

1-G*(2")
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This condition implies that if the market environment requires FDI firms to be highly pro-
ductive for their survival (Z? 9}), then more low-productivity local firms in Foreign can enter
(ZP* ||).4 Therefore, the rise of revenue tax on FDI firms has negative spillover effect on
cutoff productivity of Foreign firms.

Decrease in composite varieties: Now we move on to the competition effect. We

define the aggregate mass of Home firms as
log (M"F) = vlog (M + M") + (1 —v)log (M*).

The top-left subfigure in Figure A.3 shows the aggregate measure for Home variety, M"%
strictly increases. This is due to the dominant effect of the increase in the mass of Home local
firms, M. The combination of labor market clearing conditions and free entry conditions

leads to the following equilibrium conditions as shown in the appendix A.2:

(L — Lo) — MT [ff iy (Zfﬂ
(Z+1)2 (2°) + (1= 72) 2
L — L
{(Z5+ 1) (20 + (1 =78y poe + (228 ) & [ @ - 1]}

where <%> = (ZZLIY holds. The average labor demand can be derived as [ (Z Dy =

(fD - (% — 1) (CfD — XFD)) (c—1) <n—2+1> for Home local firms, I/ (ZI> =fl(c—1) (W_"—;JFJ
for Home FDI firms, and [P+ (ZD*> = fP* (o0 —1) (#) for Foreign domestic firms (see

the appendix A.2.3).

Dx (>Dx*
4In the appendix A.2.3, we show average profits can be derived as % = TCD*fD* (n*i;a_1> and

I,~I
% =7l (n*‘i —01+ < ) That is, average profits do not depend on cutoff productivity. To be concrete, the

1
* ==
TCD'*fD*( 1>( 7rLi’n)

=
cutoff productivity for Foreign firms is determined by ZP* = Rl , which
SFD _Téfl(”_lxzﬁlL)7 (JT)W*
zZ

nF—o+1
shows its negative association with Z! clearly.
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There are two determinants for the mass of Home local firms, M. Firstly, when average
labor demand among Home local firms, [” (2 D) is higher, it makes competition among local
firms in hiring labor harder, and thus the mass of firms decreases. Second, if there are more
FDI firms in operation, M’ {, then this leads to stronger competition for hiring Home labor
and so the mass of Home local firms gets smaller. In the counterfactual experiment, the mass
of FDI firms decreases due to the rise in its cutoff productivity® and average labor demand
stays constant. Therefore, the mass of Home local firms, M, increases under the tax reform.
The mass of Foreign firms, M*, stays constant since the effect from the increase in the labor

demand in the homogeneous sector, L{ 1}, and the effect from the decrease in 11 GG ZZDIB) U

are cancelled out.

Figure A.3: Value-Added Tax Reform with varying 7 under A = 0.70, 75 = 0.67, and 75, = 0.85
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A humped shape in wedge on revenue of Home local firms, 7{7: We find that
revenue tax on Home local firms, 1 — 77, exhibits a humped shape as reproduced in Figure
A.4. To see why this occurs, we also plot before-tax aggregate revenues of local and FDI

firms. The appendix A.2.3 shows before-tax revenues can be written out as:

RD B.T M 5 1 n
- - Z 1 D_ yFP -
() = e G @) (=05)
B.T «
R’ _ My
W T n—o+1
The mechanism is clear. Before-tax aggregate revenue of Home local firms increases, but that

Figure A.4: Value-Added Tax Reform with varying 77 under A = 0.70, TCD = 0.67, and Té =0.85
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of FDI firms declines. Keeping the same amount of government revenues, the government
may reduce the tax on local firms initially as it imposes larger tax on FDI firms. However,
as more and more FDI firms exit and hence tax revenues from FDI firms declines, the

government eventually needs to finance revenues by increasing tax on local firms after some

threshold at around 33% tax on FDI firms.
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A.4.2 Financial Market Reform under Tax Distortions

Increase in composite varieties: We define the composite mass of Home firms as log (M HE ) =
vlog (M + M') + (1 — v)log (M*). The left subfigure in the middle of Figure A.5 shows
MHF increases. This is due to the dominant effect of the increase in M. The combination of

labor market clearing conditions and free entry conditions leads to the following equilibrium

conditions:
Ny (L= Lo) = M* [+ 1 (Z1)] |
(Z+1)12 (2°) +(1-18) P
o L — L}

TD* ~ « " v all I ‘I'I ~ ?
e e e e ) A LR )

where <%> = (ZZDI*Y* holds. The average labor demand can be derived as I (Z Dy =
(fD - (% — 1) (CfD — XFD)) (c—1) <FZ+1> for Home local firms, (ZI> =fl(c—1) (W_"—;JFJ
for Home FDI firms, and [P+ (ZD*> = fP* (o0 —1) (#) for Foreign domestic firms (see

the appendix A.2.3).

There are two determinants for the mass of Home local firms, M. Firstly, when average
labor demand among Home local firms, [P (Z D) is higher, it makes competition among local
firms in hiring labor harder, and thus the mass of firms decreases. Second, if there are
more FDI firms in operation, M’ 1}, then this leads to harder competition for hiring Home
labor and the mass of Home local firms gets smaller. In the counterfactual experiment, both
competition effects get smaller due to the decrease in average labor demand, (" (ZD ), and
the decrease in the mass of FDI firms. Therefore, M increases when A rises as shown in
Figure A.6.

The mass of Foreign firms, M*, gets smaller mainly due to the increase in labor demand

in the homogeneous sector, L} f}, but its movement is negligible. Since the FDI cutoff Z7
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slightly increases, the mass of FDI firms decreases, M’ .6

Figure A.5: Financial Market Reform under 78 = 0.67, 7Y = 0.83, 74 = 0.85, and 7{- = 0.85
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Figure A.6: Financial Market Reform under 78 = 0.67, 7/ = 0.83, £ = 0.85, and 7{- = 0.85
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A.4.3 Financial Reform with varying taxes on local firms’ profits

Figure A.7 shows changes in consumption according to financial reform with respect to
different levels of a profit tax on Home local firms. When we normalize each line by dividing
it by the value on A = 70%, then the consumption equivalent change clearly exhibits the
pattern which becomes “humped” less and less as 75 increases (decreasing profit tax on local
firms).

Figure A.7: Financial Reform under varying 75 with 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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Observation of Figure A.8 leads us to the main culprit for this pattern: variety effect.
Variety effect increases with a steeper slope as 78 increases(decreasing profit tax). Also,
lump-sum transfer and aggregate productivity are all less than one, and it dampens the

increase in the variety effects and consumption plot becomes smoother than the variety

effect plot: C = []\WLIF}ﬁ pZHFH (L + %)
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Figure A.8: Financial Reform under varying 78 with 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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So why does the variety effect increase with a steeper slope as 75 increases(decreasing
profit tax)? This is mainly because the mass of Home local firms increases with a steeper

slope as 78 increases.

(L — Ly) — M' [ff i (Zf)]

M= (§+1>1D(2D>+(1—Té3)fl)7
_ i(L_LO)_MI [fIHI (51”}1{(07_5’1“) 1P (2D>+(1—T£) fD}l

where [P(ZP) = (fP+(5-1)(¢fP=xFP)) (e —1) (T—Zﬂ) The left-bottom chart in

Figure A.9: Financial Reform under varying 78 with 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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Fig A.9 plots M; = {(L — Ly) — MT [fI + 1! (21>] } and the right-bottom chart plots

_ -1 -
M, = {(;—éjl + 1> 1P <ZD> +(1-178) fD} . As X increases, [P (ZP) decreases and thus
M, increases. It barely shifts according to the change in 75.

As 78 increases (decreasing profit tax on local firms), M’ decreases due to the exit of
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FDI firms, and M, shifts up. Therefore, as 75 increases, M, acts as a multiplier which makes
the slope of M, steeper.

All in all, the main reason for the steeper slope of the variety effect is the decrease of FDI
firm mass. According to the financial reform, X\ increases and the average labor requirement
P (Z D) decreases since local firms pay less and less financial costs in labor term. The increase
in M, is multiplied by the upward shift in M; as 75 rises and this is mainly due to the exit

of FDI firms: M' |.

Figure A.10: Financial Reform under varying 75 with 72 = 0.83, 7/ = 0.85, and 7%, = 0.85
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A.4.4 Financial Reform with varying taxes on FDI firms’ profits

Figure A.11 shows changes in consumption according to financial reform with respect to
different levels of a profit tax on FDI firms. The Home consumption gets larger in level
when profit taxes on FDI firms increases (74 decreases). This is mainly due to the income
effect: as the Home government gathers large taxes from FDI firms, Home households can

earn more lump-sum transfers.

Figure A.11: Financial Reform under varying 7 with 78 = 0.67, 72 = 0.83, and 7% = 0.85
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Figure A.12: Financial Reform under varying 7/ with 7£ = 0.67, 7/ = 0.83, and 7, = 0.85
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Figure A.13: Financial Reform under varying 7/ with 7£ = 0.67, 7/ = 0.83, and 7, = 0.85
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Figure A.14: Financial Reform under varying 7/ with 7£ = 0.67, 7/’ = 0.83, and 7, = 0.85
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E Figure with 1 — 7 = 15%

Figure 15: Financial Market Reform under 75 = 0.67, 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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Figure 16: Financial Market Reform under 75 = 0.67, 7/ = 0.83, 7/ = 0.85, and 7> = 0.85
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A(??iggate Revenue of Domestic Firms (before tax)
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Figure 17: Financial Market Reform under 75 = 0.67, 7 = 0.83, 7/ = 0.85, and 7> = 0.85
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F Allocations with and without distortions

Figure 18: Value-Added Tax Reform under
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distortions and under no distortions.
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Figure 19: Value-Added Tax Reform under distortions and under no distortions.
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Figure 20: Value-Added Tax Reform under distortions and under no distortions.
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Figure 21: Financial Market Reform under
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distortions and under no distortions.
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Figure 22: Financial Market Reform under distortions and under no distortions.
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Figure 23: Financial Market Reform under distortions and under no distortions.
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Figure 24: Financial Market Reform under distortions and under no distortions.
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G Figure under varying degrees of frictions

Figure 25: Value-Added Tax Reform with varying A and 77 under 75 = 0.67, and 7/, = 0.85.
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Aggregate Productivity in Home, w/ tax
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Figure 26: Value-Added Tax Reform with varying A and ¥ under 75 = 0.67, and 7/, = 0.85.
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Figure 27: Value-Added Tax Reform with varying A and 7 under 75 = 0.67, and 7/, = 0.85.
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Figure 28: Financial Market Reform with varying 7{- under TCD = 0.67, 77 = 0.83, and Té« = (.85.
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Figure 29: Financial Market Reform with varying 7"[/ under TCD = 0.67, 7"9 = 0.83, and Té« = 0.85.
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Figure 30: Financial Market Reform with varying 7 under 75 = 0.67, 7 = 0.83, and 7/, = 0.85.
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Figure 31: Financial Market Reform with varying T‘I/ under TCD =0.67, T‘]? = 0.83, and Té = 0.85.
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H

Figure under varying degrees of frictions with no other taxes

Figure 32: Value-Added Tax Reform with varying A and 72 under 75 = 1.00, and 74 = 1.00.
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Figure 33: Value-Added Tax Reform with varying A and ¥ under 7£ = 1.00, and 7/, = 1.00.
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Figure 34: Value-Added Tax Reform with varying A and ¥ under 75 = 1.00, and 7/, = 1.00.
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Figure 35: Financial Market Reform with varying Té under TCD = 1.00, 7"1/7 = 1.00, and Té« = 1.00.
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Figure 36: Financial Market Reform with varying 7"[/ under TCD = 1.00, 7"9 = 1.00, and Té« = 1.00.
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Figure 37: Financial Market Reform with varying 7 under 75 = 1.00, 7 = 1.00, and 7}, = 1.00.
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Figure 38: Financial Market Reform with varying 7{- under TCD = 1.00, 7 = 1.00, and Té = 1.00.
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