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1 Online Appendix A: Data and Stylized Facts

1.1 Data Sets and Data Merge

Annual Survey of Industrial Firms Data. Our first data set is a production data set of Chinese manufactur-
ing firms from 2000 to 2013, which comes from the Annual Survey of Industrial Firms (ASIF) complied
by the National Bureau of Statistics (NBS) of China. All SOEs and “above-scale” non-SOEs (i.e., private
firms) are included in the data setE] This data set contains more than 100 variables, such as the number of
employees, value of capital stock, total sales, and export value. Firms included in this data set contribute
to 95 percent of China’s total sales in all manufacturing sectors. This data set is particularly useful for
identifying the ownership type of the firm (i.e., SOE or not) and other key firm-level characteristics, such
as firm size and total factor productivity (TFP).

FDI Decision Data. The nationwide data set of Chinese firms’ FDI decisions was obtained from
the Ministry of Commerce of China (MOC). MOC requires every Chinese MNC to report its investment
activity abroad since 1980, if it is above USD 10 million. To invest abroad, every Chinese firm is required
by the government to apply to the MOC for approval, or for registration if no approval is neededE]
MOC requires such firms to provide the following information: the firm’s name, the names of the firm’s
foreign subsidiaries, the type of ownership (i.e., state-owned enterprise or private firm), the investment
mode (e.g., trading-oriented affiliates, mining-oriented affiliates), and the amount of foreign investment
(in U.S. dollars). In addition, the nationwide FDI decision data report FDI starters by year. All such
information is available and released to the public except the amount of the firm’s investment, which is
considered to be confidential information.

The database even reports specific modes of investment: trading office, wholesale center, production
affiliate, foreign resource utilization, processing trade, consulting service, real estate, research and devel-
opment center, and other unspecified types. Here trading offices and wholesale centers are classified as
distribution FDI, whereas the rest are referred to as non-distribution FDI. Fj

Firm Land Price Data. To explicitly show the price discrimination against private firms in input
factor markets, we use a comprehensive and novel firm-level data set of land price which is collected
from the official website of China’s land transaction monitoring system operated and maintained by

the Ministry of Land and Resources. This monitoring system contains detailed information of land

The “above-scale” firms are defined as firms with annual sales of RMB 5 million (or equivalently, about US$830,000) or
more before 2010 and with RMB 10 million afterward.

2Note that the SOEs directly controlled by central government are also required to report their FDI deals. This is why our
data samples include such firms like CNPC(China national petroleum corporation), CPCC(China petroleum chemical corpora-
tion), and China resource corporation.

3 According to Chen and Tang (2014), the horizontal FDI is the most important FDI mode in China, which further justifies
the use of HMY model in the current paper.



transactions, including land area, deal price, assigner and assigneeE] According to Chen et al. (2017),
there are 61,805 firms that had acquired 214,388 cases of land with an average price of 252.5 RMB
per square meters during 2000-13. A firm could makes several deals in a given year but no deals in
some other years. Only 3,686 firms acquired 16,469 cases of land before 2009 whereas 58,119 firms
acquired 198,085 cases of land after the global financial crisis. These land deals include firms form 349
prefectures of 31 provinces in China.

Orbis Data. Finally, we use the Orbis data from Bureau Van Dijk from 2005 to 2014, since they
contain detailed financial information on foreign affiliates of Chinese MNCs. For the data before 2011,
we merge our ASIF data with the Orbis data by matching the names in Chinese. For the data after 2011,
we merge our ASIF data with the Orbis data using (Chinese) parent firms’ trade registration number
which is contained in both data sets after 2011. We use the merged data set to study how Chinese MNCs
allocate their sales across border.

Matching Quality. We show the matching quality of our data in Table 1 in the paper. In rows (1) and
(2), we report the total number of manufacturing firms and the number of matched FDI manufacturing
parent firms covered by our sample. It is clear that although the share of MNCs among manufactur-
ing firms had increased substantially between 2000 and 2012, MNC:s still constitute a small fraction of
manufacturing firms overall, as shown by row (3). Row (4) of Table 1 presents the number of FDI man-
ufacturing parent firms reported in the Statistical Bulletin of China’s Outward Foreign Direct Investment
year by yearE] As row (5) of Table 1 shows, we are able to match 21% — 42% of manufacturing MNCs
reported in the statistical bulletin to our ASIF data between 2006 and 2010. Importantly, the matching
quality has improved substantially after 2010, and 82% of manufacturing MNCs reported in the bulletin
are matched to our ASIF data in 2012. Regarding the number of state-owned MNCs, our matched sam-
ple exhibits the same trend as in the bulletin: The proportion of state-owned MNCs is decreasing over
yearsﬁ

Although our firm-level data set covers 2000-13, we use data for 2000-08 to conduct our main empir-
ical analysis, as the data after 2008 lack information on (parent) firm’s value-added and use of materials,
which dis-enables us to estimate firm productivity (a key variable in our empirical analysis). We instead
use data after 2008 for robustness checks in the Online Appendix. As highlighted by Feenstra, Li and

Yu (2014), some observations in this firm-level production data set are noisy and misleading, largely be-

4Data can be accessed from http://www.landchina.com/. According to the administrative order, all the local branches
should make sure this system was “fully operated” before June 2004 (Notification on Establishing the Land Market Dy-
namic Monitoring System, http://www.mlr.gov.cn/zwgk/f1fg/tdglflfg/200406/t20040625_584195.htm, Jan. 2nd,
2004).

5The bulletin does not report the number of manufacturing FDI projects before 2006.

®Ideally, we should compare the percentage share of state-owned manufacturing MNCs in our matched sample to the one
reported in the bulletin. However, the bulletin does not report the the percentage share of state-owned manufacturing MNCs
among China’s manufacturing MNCs.


http://www.landchina.com/
http://www.mlr.gov.cn/zwgk/flfg/tdglflfg/200406/t20040625_584195.htm

cause of mis-reporting by some firms. To guarantee that our estimation sample is reliable and accurate,
we screen the sample and omit outliers by adopting the criteria a 1a Feenstra, Li and Yu (2014).

Two observations in Table 1 in the paper merit special attention. First, as shown in row (3), FDI share
is tiny. In 2012, only 1.94% of manufacturing firms were engaged in outward FDI, indicating that FDI
is a rare event indeed though its share (among all manufacturing firms) is increasing. Second, by way of
comparisons, the share of state-owned MNCs (out of all MNCs) is declining over the years, from 20%
in 2000 to around 1.8% in 2012.

1.2 SOE Measures

We define SOEs using two methods. The first one is to adopt the official definition of SOEs, as reported
in the China City Statistical Yearbook (2006), by using information on firm’s legal registration. A firm
is classified as an SOE if its legal registration identification number belongs to the following categories:
state-owned sole enterprises (code in the firm data set: 110), state-owned joint venture enterprises (141),
and state-owned and collective joint venture enterprises (143). State-owned limited corporations (151)
are excluded from SOEs by this measure. As this is the conventional measure widely used in the litera-
ture, we thus adopt such a measure as the default measure to conduct our empirical analysis. Appendix
Table 1 provides summary statistics for the SOE dummy used in this study.

Recently, Hsieh and Song (2015) introduce a broader definition of SOEs and observe that some
foreign firms and public listed companies have a controlling stake held by a state-controlled holding
company. Thus, they suggest defining a firm as an SOE when its state-owned equity share is greater than
or equal to 50 percent. Along this line, we introduce an alternative way to define SOEs. As a result, a
firm is defined as an SOE if either (1) it is classified as a SOE using the conventional measure; or (2)
its state-owned equity share is greater than or equal to 50 percent. We use such a broadly defined SOE

dummy in our robustness checks.

1.3 Stylized Fact One
1.3.1 Productivity Regressions

In order to validate our finding further, we run simple OLS regressions. Specifically, we first regress the

estimated TFP on the SOE indicator, the interaction term between SOE indicator and MNC indicator, and

"First, we eliminate a firm if its number of employees is less than eight workers, since otherwise such an entity would be
identified as self-employed. Second, a firm is included only if its key financial variables (e.g., gross value of industrial output,
sales, total assets, and net value of fixed assets) are present. Third, we include firms based on the requirements of the Generally
Accepted Accounting Principles. In particular, an observation is included in the sample only if the following conditions are
met: (1) total assets are greater than liquid assets; (2) total assets are greater than the total fixed assets and the net value of fixed
assets; (3) the established time is valid (i.e., the opening month should be between January and December); and (4) the firm’s
sales must be greater than the required threshold of RMB 5 million.



the firm fixed effects. Columns (1), (3), (5) and (7) of Appendix Table 7 show that the selection reversal
holds as the own coefficient of the SOE indicator and its interaction term with MNC indicator are neg-
atively (and positively) significant, respectively. Although we have controlled for (parent) firm-specific
fixed effects (and hence industry-specific fixed effects), it is possible that a manufacturing producer in
China can invest in different types of services abroad to facilitate exporters, without any actual manufac-
turing production. Such export-promoting facilitation effects may also differ in destination countries. We
thus also control for affiliate’s industry fixed effects (i.e., investment modes) and the destination country
fixed effects of FDI (i.e., developing or developed) in the regressions. The even columns of Appendix

Table 7 show that the inclusion of these factors do not affect our finding of selection reversalﬁ

[Insert Appendix Table 7 Here]

1.3.2 Productivity Distribution

To verify that input distortion plays an essential role in interpreting the productivity premium of state-own
MNC:s (compared to private MNCs), we need to make sure that both SOEs and private firms have similar
productivity dispersions (also implied by our model in the next section). Admittedly, the productivity
distribution of SOEs might have a different level of dispersion compared to that of private firms, and the
productivity distribution may change during the era of SOE reforms (see, e.g., Lardy, 2004; Hsieh and
Song, 2015). However, we will show that the productivity distribution of state-own MNCs first-order
stochastically dominates that of private MNCs (i.e., state-owned MNCs are more productive than private
MNC:s at each percentile of the distribution).

Appendix Table 8 takes a step further to check whether the selection reversal holds in the distri-
butional sense for the default TFP measures we use (i.e., RT F P47y The table shows that at each
percentile, state-owned MNCs have higher relative TFP compared with private MNCs (i.e., first or-
der stochastic dominance), which substantiates the existence of a productivity premium for state-owned
MNC:s in terms of the distribution of productivity. In particular, we find that the estimated productivity
at 1% (and 5%) percentile is higher for state-owned MNCs than for private MNCs, which suggests that
the entry cutoff (on productivity) is higher for SOEs than for private firms among MNCs. Moreover, the
first order stochastic dominance finding also exists for MNCs operating in capital-intensive sectors. The
empirical findings on productivity distribution confirm our previous findings on the average productivity

difference between state-owned MNCc and private MNCs.

[Insert Appendix Table 8 Here]

8Columns (2), (4), (6) and (8) also control for some other important firm-level characteristics such as log employment,
export indicator, foreign-invested indicators.



2  Online Appendix B: Propensity Score Matching for Productivity Com-

parison

Regarding the matching of MNCs, since there are not enough observations to match based on destination
economy-industry-investment mode pairs, we group MNCs into: (i) developed and developing desti-
nation economies according to the World Bank’s classification; (ii) capital-intensive and labor-intensive
sectors; (iii) three types of investment motives: horizontal, vertical, and R&D seeking. Moreover, since a
firm could switch from SOE to non-SOE, we also include dummy variables for each year as covariates in
the PSM matching. Thus, we have four covariates in our new PSM for the MNC sample: capital-intensive
indicator, year dummies, destination country indicator (developing or developed), and the variable of in-
vestment mode.

We group investment modes into three categories. Specifically, horizontal FDI includes: production
affiliate (code: 4), processing (5), market (6), wholesale (7), and trading centers (8). Vertical FDI includes
foreign resource utilization (1) and real estate (2). The R&D seeking FDI include both research and
development (3) and consulting service (9).

Regarding the non-MNCs matching, we use capital-intensive indicator and year dummies as new
covariates to perform the PSM matching. The results are shown in columns (2) and (4) of Table 2 in the
paper. As expected, private non-MNCs are more productive than state-owned non-MNCs. Moreover, in
the standard Melitz-type models, firm size is a sufficient statistic for productivity. Therefore, we do not
use firm sales or employment as our covariates in the PSM. However, adding firm-size variables such as

employment and sales as new covariates do not change our results.

3 Online Appendix C: Proofs

3.1 Proof of Proposition 1

Proof: The first two parts have already been proved. Here we prove the last two parts. Because the
monotone likelihood ratio property (MLRP) implies first-order stochastically dominance (FOSD), we
only need to prove the part 3 under the assumption of FOSD.

First, the fraction of MNCs among each type of firm is

1 - Fi(@ip)

fraci,mnc = 11— Fi(@,’]_))’

where i € {P, S} and F;(¢) is the cumulative probability density function (CDF) of the productivity draw.



Note that since ppp, > @gp, a sufficient condition for fracs mne < fracpmne to hold is

1 - Fs(ps0) - 1 - Fp(@pp)
1 - Fs(@pp) 1—Fp(@pp)

Since the FOSD property holds for the truncated productivity distributions and &g, > @pg, it must be
true that ~ _ _

1 - Fs(®50) < 1 = Fs(®po) < 1 — Fp(@po)

1= Fs(@pp) 1=Fs(@pp) 1-Fp@pp)’

which leads to the result that the fraction of MNC:s is larger among private firms than among SOEs.

Second, average productivity of active private firms is

f‘x’ @fr(p) do = 3 +f°° 1= Fp(p) do
@pp 1 = Fp(®pp) P ®rp 1 = Fp(®pp)

_ < 1= Fp(p)
T I kA
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Ysp fbw 1 - Fs(@sp) 4

where the first line comes from integration by parts, and the second line is true as @5, < @pp. The last

\

\

step is true because the truncated distribution of the productivity draw also satisfies the FOSD property.

Furthermore, as
T efs(e) a f"" 1 - Fs(p)
T o de=@sp + — - 4o,
fqu 1 - Fs(psp) SP 2sp 1 = Fs(@sp)
we have the result that average productivity of private firms is greater than that of SOEs overall.

For the proof of part 4, we have to impose a stronger assumption that both types of firms make pro-

ductivity draws from the same distribution (i.e., f(¢) = fp(¢) = fs(¢)), although this is not a necessary
condition for the result to hold. Under this assumption, we have

< of(p) _ f“’ 1-F(p)
P gy = —— ¥ 4
L = F@po)” = P07 ) T F@po) ™

i} © 1-F(p)
® +f ————dyp
50 ®s0 1= F(gs0)

[y,
®s0 1= F(@so) ,

which implies that (simple) average productivity of private MNCs is smaller than that of state-owned
MNCs.

A



3.2 Proof of Proposition 2

Proof: Comparing equation (13) with equation (14) in the main text, we know that the productivity
premium of state-owned MNCs increases with the level of domestic distortion (i.e., selection into the FDI
market becomes much less stringent for private firms compared with SOEs), or zs "( > 1) increases with
c. Furthermore, selection into the domestic market becomes more stringent for private firms compared
with SOEs when c increases, as z” Z( > 1) increases with c. Therefore, the first part follows.

For the second part, since we have u = 1 now, the production function becomes

k \05, [ \05
atk.h=o(55) (53) )
and TVC and FC (for SOEs) become
.
TVC(q.¢) = —o ®)
pw=
and 7
ir
FClg.¢) = 55 3)

where i € {e, D, X, I}. Repeating the procedure as before, we obtain

®px _ Psx _ _ _ _
— =——>11 @50>®po; Psp < Ppp-
Ypp  ¥sSD

Furthermore, it is straightforward to establish that both = "05 g ( > 1) and 22 Z( > 1) increase with c. There-
fore, the productivity premium of state-owned MNCs is more pronounced in capital intensive industries.

And, SOEs are much less likely to engage in FDI (relative to private firms) in capital intensive industries.

3.3 Proof of Proposition 3

Proof: For the first part, the relative size of private MNCs (i.e., compared with private non-exporting

firms) is k k
G I )
ool -(32) 1] - ()]

under the Pareto assumption. Similarly, for SOEs, the relative size is

rso@so1 - (22)] 2551 - (22)]
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the relative size of private MNCs (i.e., compared with private non-exporting firms) is smaller than that
of state-owned MNCs.

We now prove the second part. Comparing equation (12) with equation (9) in the main text and noting
that overall sales are proportional to the operating profit, we conclude that the ratio of foreign sales to
domestic sales is higher for private MNCs (than for state-owned MNCs), conditioning on ¢. This is
because domestic sales are smaller for private firms than for SOEs, conditioning on the productivity
draw, ¢.

For the third part of the proposition, there are three cases to consider. The first case is that both types
of firms are non-exporters before the reduction in f;. Equations (7), (9) (11) and (12) in the main text

together imply that
7po(p) S s 0(p)

mpp(p)  msplp) ’

which is what we need to prove (remember that overall sales are proportional to the operating profit).

The second case is that both types of firms are exporters before the reduction in f;. In this case, equations
(8), (10) (11) and (12) in the main text together imply that

mpo(e) S g (%)
Mo (@)~ gy (@)

Therefore, after two firms with the same ¢ undertake FDI, the increase in overall firm size is greater for
the new private MNC than for the new state-owned FDI firm.
The final case is that the SOE is an exporter and the private firm is a non-exporter before the reduction

of the fixed FDI cost. In this case, we have

Tpo() . Tpo(@) . s o)
Top@)  Tpy(p) ~ mgy (@)

since 7y (¢) > 7y, (¢). Therefore, after two firms with the same ¢ undertake FDI, the increase in overall
firm size is larger for the new private MNC (than for the new state-owned MNC). In total, the third part

of this proposition is true for all possible cases.



4 Online Appendix D: Variants of the Model

4.1 Fixed FDI Cost

In this subsection, we assume that the fixed FDI cost is paid using domestic factors. Under current

specification, we derive FDI cutoffs as

—1,¢=1 1. o=l
(1= fru _ Dp, _ a—1[(1 +w’; 1)/4*1 (1 +(,j;1 1),471 y
= = (B#s0) - — (4)
(1 + @y )T re (try)
and |
—-1,Z= o-1
(fI - fX)CrH _ DF( t,_D )(r—l (1 + a)’; 1)#*1 (1 + (cwH),u—l)ﬂ_]] (5)
- —_\P¥Po - - — .
(1 + (cwopy=)i 7! (ctra)”!
Denote the inverse of domestic marginal cost (after normalizing ¢ to one) as
1
A+t
xp(rg, wh) = + (6)
and the inverse of foreign marginal cost as
1
(1 + oSyt
xp(re, wr) = + 7

Note that the existence of the input price wedge increases the domestic marginal cost, or

xu(ra,wy) > xp(cry, wiy).

A sufficient and necessary condition for pg, > @p (for any ¢ > 1) is that

7 xp(re, we)T (K (ra, wi) — xa(cra, wa)) < xu(ra, wa)” = xu(crg, wi)',
which puts an upper bound on the marginal production cost in China (i.e., “H”)E] The above condition
is more likely to hold in the case of China (especially before 2008), as China enjoyed relatively low
production costs compared with developed economies.

Another variant of the above model is that both types of firms use domestic resources to pay for
the fixed FDI cost, and private firms do not face discrimination when they pay for this fixed cost. This

assumption receives some empirical support, as the Chinese government is actively seeking to support

. V- o W 7. .
9Note that since o > 1, bl =xulerawi® 50 creqses with xpy(ry, wy).
Xp(rg.wh)=xp(cryg wh)



the “Going-Out” strategy of Chinese firms which include private firms. For this variant of the model,

FDI cutoffs can be derived as

—1.2=1 1. o=l

(fl _fX)rH _ DF( o )0'—1 (1 + w’; 1)/4*1 (1 + (,j;l 1),171 ] ®
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Obviously, the selection reversal result holds irrespective of parameter values (i.e., gy > @pp), since

there is no difference in the fixed cost of engaging in FDI between SOEs and private firms.

4.2 Variable FDI Cost

In this subsection, we modify our basic model to allow SOEs to use domestic factors when producing

abroad. SOEs would have incentive to do so, if

xu(rg,wh) > xp(rp, wr) > xg(crg, wh),

and firms are allowed to bring domestic factors to the foreign country to produce. Under this specifica-

tion, FDI cutoffs can be derived as

D eot[(L+ D (14 hE
e S Dy ) } (10)
I+ )T (1 + (wp)H e "H (tru)
and
D o—1[ (1 +wf“_1)%1l 1 N
flrl_:l I chrH_ 1 = ?F(ﬂﬁﬁpo) O'Iil - ( - (cwH)O'—l) ] (11)
(L+ Wy )T (1 + (cwpyp) TF (ctru)

A sufficient condition for the selection reversal result to hold (i.e., 5o > @pp) is

-1 -1 -1 -1 -1
7 xu(ra, wi)? ™ = xp(re, wp)? 1 < xg(ra, wi)? ™ — xp(erg, wa)” ™,

where xp(.,.) and xg(.,.) are defined in equations (6)) and (7)) respectively. Note that this condition is a
sufficient but non-necessary condition for the selection reversal result to hold. Absent general equilibrium

feedback, the above inequality holds if the distortion is more severe (i.e., xg(crg, wg) is small enough) or

10



the difference in the undistorted factor prices across countries is small (i.e., xg(rgy, wg) is close enough

to xp(rp, wr)).

5 Online Appendix E: Outward FDI between 2000 and 2013

In this appendix, we use the new sample with the longer time span to check the extensive margin of
outward FDI. For 2000-13, the MNC ratio for private firms is 0.93 percent, whereas that for broadly
defined SOEs is 0.70 percent. This finding suggests that the fraction of MNCs is larger among private
firms than among SOEs, which is consistent with our theoretical prediction and our finding using data
for 2000-08. Since firm productivity cannot be precisely estimated using the new data set, we do not
check the productivity premium of state-owned MNCs. Instead, we focus on examining whether SOEs
are still less likely to engage in outward FDI, even after we include data after 2008.

Appendix Table 9 picks up this task. the regressand is the firm’s outward FDI indicator, whereas the
SOE indicator is the key regressor. In all estimates, we control for the log of employment and log of
firm size as well as the firm’s export indicator. Column (1) is the simple linear probability model, and
columns (2) and (3) are logit estimates. It turns out that, once again, the coeflicient of the SOE indicator
is negative and statistically significant, suggesting that SOEs are less likely to undertake outward FDI.
Column (4) uses rare-event logit to correct for rare-event bias; the rest of the table uses complementary
log-log regressions. In particular, column (6) uses a broadly defined SOE indicator, and column (7) drops
observations with outward FDI to tax haven destinations. Column (8) drops observations before 2004,
and columns (9) and (10) only include observations after the global financial crisis (2010-13). Finally,
column (10) drops the switching SOEs (to private firms) from the sample. In all respects, our previous

key finding that SOEs are less likely to engage in outward FDI is shown to be robust.
[Insert Appendix Table 9 Here]

As further robustness checks for our previous findings, we use observations until 2013 to run the
difference-in-differences regressions with emphasis on the industry-level interest rate differential and the
difference between capital-intensive industries and labor-intensive industries. The results are reported
in Appendix Table 10 and 11. Similar to our findings using the sample of 2000-2008, SOEs are still
less likely to engage in outward FDI when industry-level interest rate differential (between SOEs and
private firms) becomes larger. Furthermore, they are still less likely to engage in outward FDI when they
come from capital intensive industries (compared to SOEs coming from labor intensive industries). In all
respects, it is still true that SOEs are less likely to engage in outward FDI in sectors that experience more
severe distortion distortion (in terms of the cost of borrowing). Furthermore, it is still true that SOEs are

less likely to engage in outward FDI in sectors that have higher demand for working capital, since the

11



magnitude of the interacted coefficient of the SOE indicator and capital-intensive indicator is larger than

that of the SOE indicator and labor-intensive indicator.

[Insert Appendix Table 10 Here]
[Insert Appendix Table 11 Here]
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6 Online Appendix F: Tables for Online Appendix

In this section, we report summary statistics of our main sample (2000-08) in Appendix Table 1. In
Appendix Table 2 and 3, we report average productivity of all firms, non-MNCs and MNCs in our TFP
estimations using pooled sample (i.e., MNCs and non-MNCs). In Appendix Table 4, we report absolute
size premium for state-owned MNCs. In Appendix Table 5, we show that private firms are more likely
to start FDI. In Appendix Table 6, we show that private firms are more likely to conduct and start FDI,
even after we have controlled for the industry fixed effects and destination market fixed effects. In
Appendix Table 7, we show that the selection reversal holds as the own coefficient of the SOE indicator
and its interaction term with MNC indicator are negatively (and positively) significant, respectively. In
Appendix Table 8, we check whether the selection reversal holds in the distributional sense for the default
TFP measures we use (i.e., RT FP%sor) We report estimation results for the longer sample (2000-13) in
Appendix Table 9-11.

13
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