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Sharp Increase of Corporate Credit
(Percent of GDP)

 Local govenrment financing vehicles borrowings 2/
250 = General government debt 1/ 250
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Sources: CEIC; IMF staff estimates. Q4

¥ Includes part of local government financing vehicles (LGFV) debt that is recognized as official
local government debt.
2/ LGFV debt not classified as official general governemnt debt.

Nonviable Zombie Firms are Rising Again, particularly in Debt Share
(in percent of total industrial firms, weighted by number of firms and total liabiltiies)
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Sources: NBS Industrial Firm Survey and staff estimates.
1/ Data for 2010 are missing and based on average of 2009 and 2011. Estlmates
are average between two definitions of zombies (State Council and Fukurama and
Nakamura (2001).

SOEs Dominate Resource Use and Operate Less Efficiently
(SOEs' share of total unless otherwise stated) ¥/
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Sources: People's Bank of China, Ministry of Finance, National Bureau of Statistics, WIND, CEIC,
and IMF staff estiamtes.
Y Sample period as of end-2015 where data are available. Bank credit and TFP are average between ZO‘lFﬂnd 2015.
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Lower Productivity among Overcapacity companies, zombie firms, and SOEs
(in percent relative to control groups)
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Sources: NBS, Hsieh and Klenow (2009), and staff estimates.
1/ Highly-competitive or protected markets measured by the 25- and 75- percentile of Herfindahl
index for industrial firms based on 4-digit industry classification code. Estimates scaled by the overall
difference between SOEs and nonSOEs.

What Happens when Companies Turn into Zombies?
(in percent (LHS) and index at 100 when t=0)
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Sources: NBS Industrial surveys and staff estimates.
1/ Horizontal axis refers to years; t=0 denotes the time when a firm becomes a zombie.

Overlaps of Zombie firms, Overcapacity Sector, and SOEs

Firm share Debt share Employee share
Zombie firms in percent of industrial firms
State Council definition 3.3 7.1 4.5
of which: in percent of zombie firms
SOEs 15 50 31
Overcapacity sector 13 15 10
North and Northeast regions 18 44 22
in percent of industrial firms
Baseline definition of zombies 6.5 16.2 81
of which: in percent of zombie firms
SOEs 11 55 30
Overcapacity sector 9 34 10
North and Northeast regions 15 40 20

Sources: NBS Industrial survey and staff estimates.
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Contribution to overall Regional
Debt level corporate debt (2008-16) Corporate performance concentration?
Corporate Debt . 2003-2008 2016 2015
As of end-2016 and in percent Share of in percent Increase (in Contribution Leverage Returns Leverage Returns Share of
unless otherwise stated total of GDP percent of GDP) ratio’ onassets ratio? onassets provincial total
Total 100 127 52 100
Private enterprises 43 55 22 42 144 7.1 98 5.9
State-owned enterprises 57 72 30 58 125 3.2 181 2.6 37
Zombie firms ¥/
1) State Council definition 5 6 4 7 247 -5.3 346 -5.9 44
2) Baseline definition ad 9 11 4 8 242 -1.7 284 -1.6 40
Overcapacity sector 3 16 21 4 8 156 6.1 183 3.7 43
of which:
Coal 3 4 2 5 146 6.9 201 0.8 17
Steel 6 8 0 1 162 6.0 180 3.1 18

Sources: PBC, CEIC, NBS, IMF staff estimates.

1/ Regional concentration is measured by the average share of industrial liabilities relative to the provincial total among the North and
Northeast regions (Heilongjiang, Jilin, Liaoning, Shanxi, Shaanxi, and Hebei provinces, and Inner Mongolia autonomous region). For example,
coal firms account for an average of 17 percent of industrial liabilities in the selected provinces (highest in Shanxi at 51 percent) and steel firms
account for an average of 18 percent (highest in Hebei province at 37 percent). Overall, overcapacity firms account for 21-65 percent of
industrial liabilities in North and Northeast regions.

2/ Leverage ratio is measured by total liabilities to total owners' equity (in percent).

3/ Overcapacity sector includes coal, steel, plated glass, cement, aluminum, nonferrous metals.

4/ The debt share of zombie firm is based on industrial liabilities in National Bureau of Statistics industrial survey from 1998-2013, which

is then scaled to total corporate debt based on the aggregate ratio. Data after 2013 are estimated based on overall increase in credit

and aggregate corporate performance. See section Il for the definition of zombies
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Kaplan-Meier survival estimates Kaplan-Meier survival estimates
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Probit model 1/ Pr(zombie,=1)= BX, ,+ Dlnd+ Dyear + Dreg +¢,

Expected Regression results
Indicators signs Signs  Magnitud Stat.

Firm-level indicators

Firm type (SOE) + + 3.2 =

Leverage ratio (lag) + - 0.14 =

Returns on assets (lag) - -0.5 =

Firm size (lag) 3/ ? + 1.0 *=*=

Firm age 3/ ? - 0.10 =

Government subsidy (lag) + + 0.15 =
Industry-level indicators

Sales growth (lag) - - -3.5 =
Provincial-level indicators

Degree of state influence + + 0.40 =

Results controlled for yearly fixed effects

1/ Results controlled for fixed effects on year, industry, and provinces
2/ "***' indicates statistical significance at 1 percent level.
3/ Adjusted for logarithm terms.
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Pr(zombie, = OQlzombie,  , =1)= X, .+ DInd -+ Dyear = ¢,
Expected Regression results
Indicators signs Signs Magnitude Stat. 2/
Firm-level action in a year (t-1)...

Deleverage by >5 ppts + + 0.18 ==
Ownership change (from SOE to private) + + 0.06 =
Incorporatization (corporate governance) + + 0.02 =
Interaction terms with time dummy after 2004

Ownership change (from SOE to private) ? - -0.05 =

Incorporatization ? - -0.01
Reduce wage bill (relative to industry) - - -0.05 *
Capital injection or withdrawal by >10 percent ? + 0.04 =
Divestment of noncore fixed assets by >10 + + 0.04 =

1/ Deleveraging equals 1 if the decrease of a firm’s leverage is larger than 5 percentage points. Ownership
change (from SOE to private) and in corporatization are measured based on firm registration type, denoting
a firm turns from SOE into private enterprise or turns into corporation. injection and sell equals 1 if a firm’s
capital growth is larger than 10% or lower than -10%, respectively. Reducing wage bill is measured by
difference of firms’ wage to sales ratio relative to the industry. For all the regressions, there’s one period

lead between the dependent variable and continuous independent variables. *, ** and *** indicate
statistical significance at the 10%, 5% and 1% level, respectively.
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Efficiency Gains from Cleaning up Zombies and Reforming SOEs ~ Resource Allocation Efficiency
(Gains from equalizing the revenue productivity within industries; in percent) (+ implies more efficient allocation of resources)
10 .
9 B 1998-2000 g °  75percen e
s level
8 2003-2007 g e
a China based on IMF Fiscal .
7 = 2012-13 f o« Monitor (2017) | e
6 N
s 0
4 0
3 o
2 0
1 & . g
’ : m
Gain from removing distortions Gain from removing distortions ° b
between SOE and nonSOE between Zombie and others within Sou 7
- : Note ficiency follow Hsieh and Klenow (2009). Estimates correspond to the
Sources: NBS and staff estimates. industries late: 1
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(B 6) o Fi/hrb [H S5 EEEFEA PARR R AR E K (BRBONEE 75 DMA AR ERE D Z R
HEERE, RN 16%, sUE KK RGER R 07 DAL CHESUIIER (FE5 90
NE LA RIE S FeAe, R RGN 28% BRI KRR &L 1.2 ME A

Better Resource Allocation from Resolving Weak Firms Can Raise
Growth Potentials (per year; in percent)

B, GBI AT R E R
(0.7-12 MESED o 4% TFPR MR Ky KM o) Resolving weak firms
e, R B — R AR A o7 e sl ey
MR, BEE R, EOUCERS R o | J
BARRUAEI, ZERI by it 0.4 A 0 —
FA . WRATBHARES, BRgxesE 0 m

R ATHATR . RIS TR AL o

Removing Reducing  Reforming SOEs Total gains from Converging to
zombies overcapacity resolving weak the cross-
firms country efficient
distribution
Sources: IMF Fiscal Monitor (2017), Hsieh and Klenow (2009), NBS, and staff
estimates.

. BAEIEEE S AR

R ANV RIS G, P kR 2017 4E CBURF TAETHRI) A CIuaEitRl) (2016 -2020 £6)
ORI AT

BURT LB

FEMNP L5 eSS PE T T, BRI B A TSR TR EALR TS MAEHEZY, 5 A B v AR e RS A
DI R . BAS AR T 25 PRI R (P, ATRERSRAIG IR WA S BORE B
F B MBS (E SR, 20165F) o FEZAKSERWT K SCB 11/ NURE 7 HEREEATFL T
5o EREEVU TR 7 IREBOE, FE RURAE T RSO I GRIES, 2016 A1 2017 £E)

SHEEIH 2017 (WHEUEIIRS ) KM 7 AT AL HE (WBES) 5 ORBIS S fitiy ol st  Fft s DU Az ACHS
FARATAL 72K 41X WBES A 2 A7 £ ISIC AT ML A O HIE 581 THEAT 1 iH5E,  FFXS ORBIS FEAH 1 4 £ 3
NAICS A7 MR HIE BT THEAT T V5L, 4330 58 T WAL ISIC 4728 5 i A0 U A2 NAICS 47 M43 i) il b 48 11 v
o TR TR ATH RS IR PR R RCE, EREHEE R, A TR E X — o BACE .

M AL A S AR B T g 2 MR — AR M PR v A R L D AR e R A T AR A o 9, A7 38 B B v 7T e 2 B
F A, AT REF BUHDN T AR AR MO0, SBEBEATARR™ 32 B4 -
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SkFER, BUFREUT — A& SIS e m E 2R . EAAKCE RS B AR A TR M AT R “ 3
SREEN” EA Mk, DR ACE, RN SEIE K Hbs (Naughton, 2016 4; Leutert, 2016 4F;
ZEHEY, 20154, HEEHL 2016 4F) o TR —LIEBERE: (1) IR0 (2 &
BHCUHEAR TR (D) B o2 —EAMEERBEALA T SRRSO HERATH:
(5) F| 2017 4, LHLRAKTFAFAR; (6 Lt 6 TR R AR, CLEBh Mk R TR
P (7)) TEVRE FTA SRR S SO s g NI B3, HEShRIE . By7 . B RRIRRI 2 FH Sk A5 ) )
RN T A AR 8 5 T 78

EFSHE S Ak, BURFRH — 27 R MR, BFERHELL. A0 TEES. K2 2,000 KA A
P20 i GDP 1) 4%) AL 7,000 St 77 [ A O E A e B 7 k. s, 29 20% #iAEN
B8P AL g A RS FNEF, (HIERPFEA SIS B R TERS . VAN, BURRERIA BT 77
BT TAEIT, DB I E 7 Al i B AR .

HIRE NN

WU B R AT T IG T 2 W A i B e L ST HE R I S — 0, BRI L. 2R, 7EiR
RN Ja A BT, FATAA T s Z e . BARH L REIOE TS HEAMNE, A
FEAREAR AR IL AP 4T AIN [AHEZ (B AR ATIIER) o Rt 55 B E bl 4 S B R BEAS,

S EARASS (R 5) o WRBURAGE D BN AE TR K, B4R E T R R RS
FERJZ, ASRefl S A5 R M 1R A, RGN AT RETA R ZATATAL “ BAR” (i, Rl i 5 i 5%
FALEE)  SERR RS EABTE )R .

OHABR A TT 2, BUAE ISR 72 SEA VR E A BB, 0 E R IEHX 40 52 60 ST [ A BEAT 65 95 H 240
A RALHE

S BLAREERTRZ, 2016 S8 VAR AL B 5,600 #RZEMF, SAFECRE LLHTPIE S In—1% .

12T 1) — L [ A Aol B 2H G0 L R IR A5 R A B B AR IR A B B AR . B, T
AT 55 LA T S WoR Ht RIE R D T R SR s B RN A T R SR R R . PN B DT R AR
BARL LB B EARRS SR E . PR E S HIAE REER T — 5 EA L.



x5 AHRS-BRINEREZHTHNELAESR

A. Debt Restructuring B. Operating Restructuring 2/
Extend maturi
. Take a haircut - ty Divestment . Change of
Firm Buy-back of existing loans Corporate Workforce Transformation
No. Date Company o on face vale and - of non-core ) ) management or
type policies ) orreduce interest  governence reduction  /upgrading .
recognize losses - assets board directors

Investment plans approved
. Local
1 Oct-16 Yunnan Tin' v X v v v v v v
SOE
2 Oct-16 Wuhan Steel Central v X v o X v o n.a.
SOE
3 Nov-16 Shandong Energy Local v X v o X na. o n.a.
Group SOE
Central
4 Dec-16 Sino Steel entra na. v v o v v n.a. n.a.
SOE
Nanjing Steel Industrial
5 Feb-17 | o e SteeliNAUSIEl piate v X v o X X X v
Develop Co.
Announcement of intents on debt-equity swaps
Local nn ngh
Nov 16 - 27 other central and ocal/ ° 1ovutof27, " o 20 out of ki 70“‘#27'
Central na. na. details; others - n.a. na. no details; n.a.
Apr 17 local SOEs 27; no details
SOEs n.a. others n.a.

Sources: Deutsche bank, HSBC, media reports.

1/ Yunnan Tin restructured the debt by extending to long-term loan at a lower interest rate. The bank gained one seat in the board at the group conglomerate
and two seats in the invested subsidiaries, and seeked to diversify non-core assets (e.g., real estate) and to implement a layoff plan for redundant workers.
Specific operating targets were set to secure its investment, otherwise the buy-back policy will be activated.

2/ "0" indicates the announcement of the corresponded action, but lack in details on implementation plans.

AR TE AR VIR AL R A S B . SR, AR ORTT SRR Z BRI RS, DA LAl
BRI B A RE D T RE AT LR35, (B A RS B R AR M L, RO SR T
A, ABACATARELLRAT MBI IROLA AT BEPEZE P Al 5T ) il v HE 29 30%

DR FUAE ] A 252 AR H R e T Ak, A R Mg I Rt otk Bt A Ak AE 52
i BUR U Y B D IR T 30 %X — H AR, RATIRAIHEIL 7,000 Mk SRR A (5 R4 GDP
1 02%) o BHIEREIR, RAANE 60%H)E SN ERA RS ), il AR EEA M
Wi EERETE S, X —IRE R NAT A el o e 75 B 25 2 R as e e .

t. BERBUT

T B folb 2 REVE R Aolk, SRIRAMBT S eSS e, SREAE R D BAREUN T RIS I,
EES AAFROR 1, EaEit AR, SECA M HUMSERESR, AFSW. A EXEE Gk,
BN 5 EERICAE T . PR AANE, JFRUE IR IR . BRI, a0 E AR EBUT I ES T, ikl
BREMFEM, FNSUTECETS), B S5 E A7 SRR (Maliszewski 55 N, 2016 ££)

PRI AR A b, U5 Y Sy A i BBOR B B2 ARAT MR AT X LR B 7 SR o &, LAV
it AEAFRE S o HAR SRR PEBORIE N A5 SR ST A TR, DLSR O SN ANHER I 5545 25 38
A IR B VPl AR s R ARG B LR R . WL RN S0 I BOR 1o 2, ] x5
Ir2E. BUTEIAR . HRI R AT H IR S I A, LS RAT B A R BRI %

B SR EA B M R RS E R UEE

W 10-15 ANTTRBUA FEA R IEEHER R SIREAT, 20 56%M EA SN RAHIWITES F1, 36%HHE
AR T LA, 8% E A kB T2 ERAE S . HERA R T EA M FTET k. M. G158
BB LLRIAE B

ISR T ZE R AT [ PR AR (Bldn, INSOLs £ it BN A= OB = R WD, VPR 561 %
N IR 78 55 B i 1A AL
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SRR S5 Aol il s b 35 BT Rl SRS RA SRR 7N, BIA NGRS (B, it
TR IR | FATAT AT ™% ) TR B A4 BE A BB N IR B8 (0 A VR B35 70 o BEURFASSZ LE e R 1
[ A Al 2 5 TR A BUEE] R ifir” K EE, BARZS M FA AT RS, R
HIINEFPR PN DUTREES 1 &8

SSUT IS ST 77 % e R 1 4 Ao b A A Aok R FR 1, X E STE N RIRR I SCRR, et 2l g X
A B TR B 51 551 L I L, S RECSCR AR BT IR . ERXFEIITE T, AT HIAGR Z %
JIAE S Al S R BOE HF BOEAT AR B . AN, IEHRERE AWM IR, JIRAE 1 -2
FENTHELITA SRR .

HERE R AL, AP TR VR EL, JRPERCE. P2k, WEIGEABES:, S5 HOT W) LA
HAMARRL, HRIT@RATNIAES, ol sd. BATKiE, TR ESHOMS
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LK.
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RIS R TT o BRAh, A ORAE™ V2 B AR OG Ll N A R0 (R BV EAT AL, AT 5 R ™~ HE 2R AR SR
FAERIBEES, XX Ja Al B AR B0 H 2

J\. iR

B A DL A Alk 2 b [ Ak 65255 AN T HRFEIE A, AP R R T EEER 2 —. Xl
5155 o5 A A5 25 R ATURD 1Y B R 20 7 o B AR CRORTIBURE X6 7 3 28 57 8 K 1 vy SR (iR A B e 0 ) o P43 %
P AR CAE R AL IORLAT, RN 833 T lkAe 88 R e AR i Re o B R B

AR AN O AT\ R A s, w1 lk 5 A A AR IR A A5 55 HE S I . RAR AR FRTT
TR EBCR . Fla, REL i kG SEA A . SHRER, FATRIS A5 # 4
MEAREE, B E AR AR RSB AR B, R 7 (AT RE AR AR

ARSI SAESE RAR VT AR E A7 RRCR . SR U R R 555 S 8 S G DA
LB AL Ol 5535 B AE A ) — AR B O TR 20 Al (R 1 B BRI . T JE T, LB IX L
W E A, R IRAMEESS S I, R R A AR K I G E . SERRE R, A e
b E A, BRI A T ALE 0.7 B 1.2 N E S s

EIRBUNHE T & R SO E DOR IR HERE L ATAF A ANTE 5 s B A, (E H AT BE R TR A R
AT SRS ARG SR LR i, RV ATAT AR J5 Aeolb i B AL 5 SRR BOCE 2 i . S R
fl, b NAAEFTS EA ., BN TR (LB S E A JR B SRR DL R SR b
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MR 1. REIFAREL BAFFERIE S ITELLER

Hazard function: In A (t) = 1n h, (1) + x B

Specifications (1) (2) (3) (4)
State-owned enterprises (dummy variable) -0.290%** -0.290%*** -0.290%*** -0.320%**
(0.018) (0.018) (0.018) (0.018)
Firms that have debt accounting for top 10 percent in the -0.081*** -0.081*** -0.081*** -0.088***
province or sector (dummy) (0.016) (0.016) (0.016) (0.016)
Firms in the North/Northeastern region (dummy) 0.002
(0.014)
Firms in overcapacity industry (dummy) 0.020 0.102***
(0.026) (0.032)
Firms that became zombie after 2008 (dummy) -0.196%**
(0.011)
Interacting terms: overcapacity dummy x after 2008 -0.176%**
(0.053)
Observations 95,980 95,980 95,980 95,980

1/ Standard errors are reported in parentheses. *, ** and *** indicate statistical signi cance at the 10%, 5% and 1% level, respectively.
2/ The estimation is the Kaplan-Meier estimates on the duration of the zombie firms based on firm characteristics using the Cox-proportional

hazard model with a mutlivariable regression in a logarithm specification.
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PSR — SEUEZE R

MRz 2.1, RZFNINEF EIWREFRFZE—RELE X THAERE

Probit specification: Pr (zom bie, = 1)= g X, _, + DInd + Dyear + Dreg + &,
Specifications (1) (2) (3) (4) (5) (6) (7)
Provincial index on market degree 2/ -0.004** -0.004**
(0.002) (0.002)
Provincial government dominance in Fan et al (2011) (in lag) 0.017*
(0.010)
Deposit share of state-owned banks (in lag) 0.054**
(0.022)
Market discipline in Fan et al (2011) (in lag) -0.015
(0.026)
Subsidy received by firm (in lag) 3/ 0.147**= 0.145%*=*
(0.048) (0.048)
North & Northeast regions 0.017***
(0.006)
Overcapacity industries (dummy) 0.022*
(0.013)
0.040%** 0.032*** 0.033%*=* 0.033%** 0.033%** 0.033%** 0.032%**
State-owned enterprises (dummy variable) (0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Firm leverage (in lag) 4/ 0.138%** 0.141%** 0.141%** 0.141%** 0.141%%* 0.141%%* 0.141%**
(0.020) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Firm's return on assets (in lag) -0.534%** -0.512**=* -0.512**=* -0.511*** -0.512**=* -0.511%*=* -0.511%**
(0.047) (0.010) (0.010) (0.010) (0.011) (0.010) (0.010)
Firm size (in logarithm and in lag) 4/ 0.002*** 0.001**=* 0.002*** 0.002**=* 0.002**=* 0.002*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Firm age (in years and in lag) 0.000*** 0.000*** 0.000*** 0.000*** 0.000**=* 0.000*** 0.000**=*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sectoral sales growth (in lag) -0.028%* -0.034%** -0.035%** -0.035%** -0.035%** -0.036%** -0.035%**
(0.015) (0.007) (0.007) (0.006) (0.007) (0.006) (0.006)
Fixed effects
Year YES YES YES YES YES YES YES
Industry YES YES YES YES YES YES YES
Province NO YES YES YES YES YES YES
Observations 2,377,183 2,377,183 2,376,491 2,377,142 2,376,491 2,376,491 2,376,491
Pseudo R-squared 0.223 0.234 0.234 0.234 0.234 0.234 0.234

1/ Standard errors are reported in parentheses. *, ** and *** indicate statistical signi cance at the 10%, 5% and 1% level, respectively.

2/ Provincial index on market degree is measured by the principal component of three correlated indices on the government dominant index,

state-owned bank dominant index, and the market discipline index as in Fan et. al. (2011). The larger the index is, the higher the degree of marketization is.

3/ Firm-level subsidy received from the government in percent of sales revenue. Firms that do not receive subsidy have entries of zero.

4/ Firm leverage is measured by total liabilities to total assets and firm size refers to total assets.
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MRk 22 ETHMEXNEFEIWRERR

Probit specification: Pr(zombie,=1)= BX _ + DInd + Dyear + Dreg + ¢,
Specifications (1) (2) (3) (4) (5) (6) (7) (8)
Baseline definition State Council (SC) definition Fukuda and Nakamura (FN) Nie-Jiang-Zhang-Fang (NJZF)
Variables definition definition
Provincial index on market degree 2/ -0.004** -0.004** -0.001 -0.001 -0.005** -0.005** -0.001 -0.001
(0.002) (0.002) (0.001) (0.001) (0.003) (0.003) (0.001) (0.001)
Subsidy received by firm (in lag) 3/ 0.145*** 0.053 0.178%** 0.056***
(0.048) (0.043) (0.063) (0.021)
State-owned enterprises (dummy variable)  0.033*** 0.032*** 0.012*** 0.012*** 0.041*** 0.041*** 0.018*** 0.018***
(0.003) (0.003) (0.001) (0.001) (0.003) (0.003) (0.002) (0.002)
Firm leverage (in lag) 4/ 0.141%*= 0.141%** -0.005** -0.005** 0.188%** 0.188*** 0.060*** 0.060***
(0.007) (0.007) (0.003) (0.003) (0.008) (0.008) (0.005) (0.005)
Firm's return on assets (in lag) -0.511%*=* -0.511%** -0.659%** -0.659*** -0.290%** -0.290***
(0.010) (0.010) (0.012) (0.012) (0.014) (0.014)
Firm size (in logarithm and in lag) 4/ 0.002*** 0.001*** 0.003*** 0.003*** 0.003*** 0.003*** 0.001*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Firm age (in years and in lag) 0.000*** 0.000*** 0.000** 0.000* 0.001*** 0.001*** 0.000*** 0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sectoral sales growth (in lag) -0.036%** -0.035%** -0.048*** -0.048%** -0.051*** -0.050*** -0.021%** -0.020***
(0.006) (0.006) (0.005) (0.005) (0.009) (0.009) (0.005) (0.005)
Fixed effects
Year YES YES Yes Yes Yes Yes Yes Yes
Industry YES YES Yes Yes Yes Yes Yes Yes
Province YES YES Yes Yes Yes Yes Yes Yes
Observations 2,376,491 2,376,491 1,275,248 1,275,249 2,376,491 2,376,491 1,710,763 1,710,763
Pseudo R-squared 0.234 0.234 0.0520 0.0521 0.244 0.245 0.250 0.250

1/ Standard errors are reported in parentheses. *, ** and *** indicate statistical signi cance at the 10%, 5% and 1% level, respectively.

2/ Provincial index on market degree is measured by the principal component of three correlated indices on the government dominant index,

state-owned bank dominant index, and the market discipline index as in Fan et. al. (2011). The larger the index is, the higher the degree of marketization is.
3/ Firm-level subsidy received from the government in percent of sales revenue. Firms that do not receive subsidy have entries of zero.

4/ Firm leverage is measured by total liabilities to total assets and firm size refers to total assets.
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iRz 2.3. KT EEAMELRIRENFMARELLER

Probit model:

Pr(zombie, =0|zombie, ,=1)= X  + DInd + Dyear +¢,

Specifications

(1) (2) (3) (4) (5) (6) (7)

(8)

deleveraging

Firms that deleverage by >S ppts in t-1 (dummy)

Firms that convert from SOE to private firms at t-1
(dummy)

Firms that incorporated (strengthening governance)
att-1 (dummy)

Firms that convert from SOE to private firms at t-1
interacted with dummy variable after 2004

Firms that incorporated (strengthening governance)
at t-1 interacted with dummy variable after 2004

Difference in wage to sales ratio relative to industry

Fixed asset growth

Capital injection by more than 10 percent in a year
(dummy).

Capital decline by more than 10 percent in a year
(dummy).

Observations

Pseudo R-squared

-0.452%**
(0.012)
0.187***
(0.005)
0.070***  0.095***
(0.010) (0.016)
0.033***  0.033**
(0.009) (0.013)
-0.055**
(0.021)
-0.000
(0.019)
-0.049*
(0.027)
0.004*
(0.002)
0.059%**
(0.004)
0.051***
(0.006)
228581 228,581 228,581 228,581 228,581 228,581 228,581
0.0683 0.0717 0.0557 0.0557 0.0554 0.0554 0.0573

0.182*%**
(0.005)
0.060***
(0.010)
0.022**
(0.009)

-0.048
(0.030)

0.038***
(0.004)
0.039***
(0.006)
228,581
0.0728

1/ Standard errors are reported in parentheses. *, ** and *** indicate statistical signi cance at the 10%, 5% and 1% level, respectively.

2/ Explanatory variables on deleveraging refers to firms that decreased their liabilities to asset ratios by more than S percentage points in a year.

The dummy variables on ownership change from SOE to private and the corporatization is measured based on firm registration type.
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MR 2.4. B RAWAEZEX THELSMN

Probit model:

Pr(zombie, = 0lzombie,,=1)= X  +DInd + Dyear + ¢,

Specifications

(1) (2)

Baseline definition

(3)

(4)

State Council (SC)

(5)

(6)

Fukuda and Nakamura (FN)

(7)

(8)

Nie-Jiang-Zhang-Fang (NJZF),

variables definition definition definition

Firms that deleverage by >5 ppts in t-1 (dummy) 0.182%** 0.057*** 0.190*** 0.177%**
(0.005) (0.009) (0.004) (0.006)

Firms that convert from SOE to private firms at t-1 0.095%** 0.060%** 0.023 0.034 0.095%** 0.059%** 0.101*** 0.072%**

(dummy) (0.016) (0.010) (0.038) (0.033) (0.017) (0.008) (0.013) (0.015)

Firms that incorporated (strengthening governance) 0.033** 0.022** 0.023 0.007 0.019* 0.011 0.023 0.005

att-1 (dummy) (0.013) (0.009) (0.033) (0.018) (0.011) (0.008) (0.018) (0.010)

Firms that convert from SOE to private firms at t-1 -0.055** 0.041 -0.054** -0.041

interacted with dummy variable after 2004 (0.021) (0.054) (0.024) (0.028)

Firms that incorporated (strengthening governance) -0.000 -0.022 0.006 -0.011

at t-1 interacted with dummy variable after 2004 (0.019) (0.043) (0.015) (0.020)

Difference in wage to sales ratio relative to industry -0.048 -0.650*** -0.062** -0.172%*=*
(0.030) (0.068) (0.030) (0.051)

Capital injection by more than 10 percent in a year 0.038*** 0.056%** 0.035*** 0.031***

(dummy). (0.004) (0.006) (0.004) (0.005)

Capital decline by more than 10 percent in a year 0.039*** -0.040*** 0.036%** 0.028***

(dummy). (0.006) (0.004) (0.005) (0.005)

Observations 228,581 228,581 42,704 42,704 282,413 282,413 114,205 114,205

Pseudo R-squared 0.0557 0.0728 0.0125 0.0228 0.0584 0.0773 0.0648 0.0826

1/ Standard errors are reported in parentheses. *, ** and *** indicate statistical signi cance at the 10%, 5% and 1% level, respectively.
2/ Explanatory variables on deleveraging refers to firms that decreased their liabilities to asset ratios by more than S percentage points in a year.
The dummy variables on ownership change from SOE to private and the corporatization is measured based on firm registration type.




MR 3. AEEELWFBIEEIEILRE

HTRLERY, FHEARASWKEREEKEEEFEEKR, ESESTEREEERN—TURR
(Restuccia f1 Rogerson, 2008 4F; Hsieh 1 Klenow, 2009 E) . Rk, KB MAEF= RIE R AL 5
) 3 BCan A A iAol TSI AT ER A A, AR bl B e RS A (RIS A R U
FI Hsieh A1 Klenow (2009 ) $&HHIHEL, FIEHI R BT Al 26 AF T HOFRHERR W e S, 75 Hd g
Yefse g5 Mo g 1k el LSBT B PR TSRS G AR . BRI S, ®Z& Y 1) Cobb-Douglas A= ik £ nf
KIRN:

Horp o AT s AN . TIAT ML Y AR T 28I S S Al A P ) M TRZE AR ™ i, FEAR B
Rtk (CES) M THIA T

b YRl i FFEH, mORRFEHMSE 1 Z RN, A= 5 H Cobb-Douglas FISZ4)
HEFEER. BRARDT S IR A E

Ki :AiK;{SL;%
F ANV AT RE G AN R AL R VR, AT REIRIR S B AR5 2 F1 (FE BEAR N 57 3h J1 i B s i BN — A
BAF) , B A =B I ER . XA A A4 AR R NP AL Y AU AR K. ki@ ik
PLR AR5 5 7 SR s IR i kA :

St 81

Horp Py ARV E I AR, DA R SRR H LA TR R AR ST A . —Bir 26 A KB 5580 )
AT A (R B i A

) R(A+7X
MRPL, =—2—  yrp, =217
- Tsi 7}:[] 1 - Tsi

LT Foster 25 A\ (2008 ££) , Hsieh #ll Klenow (2009 ££) HIWFE, ACHIX 4y “EIAEF=R” fl “sz
LY Ja har S

PY, |
TFPR,=P,A,=—% _ TFPQ, =A4,=—"% _
K Kl o, o i i a; K%

'si si 7‘!;]]

A4 RE fA L b A TR B WA A 15 B k-



25

KNag
TFPRsi = o (ﬁ)ax ( @ )l—as (1 + Tﬂ.y)
-1 2 -7,

BRCE PR, 578 BN hmutm He 50U B Re it Se fr A R R .
L EHF) TFPR, A3 H AT\ TFP, Bl

e

o TFPR, o1
TF])S ( Si ) o 1
[Z‘ TFPR,,

Hep TFPR s J& g M55 5) J1 F 1B E = i LT P38 o A £l b A 7300 b= b (K B 4

TFP =4 (ZLA?Tq
T AL R TEP AKE. # AT, RATHHEL TFP Schr
(S ROKCT I, A6, T g5 A B 25

o1 6, /(c-1)
‘f[%ZA TFPR.
efficient A TFPR

figp- o A Aok S S IS PR I IR SR B T PR Al AR X A A3 AT TFPR £
fiTA. DRIE, 7Y 88 PR R N FE B AT\ A HEAT TFPR AL ™ A A B0 i, FNBRAUZE P A U7 T
CEA A AAEEA k) st bR O b AERE P Ak J5Ti 4T TFPR B4 Y

B3 BRI R, TR AR 2 AT TR 9 TFP ACE (0 —seiofint
T, e R
S - *a, 7*(1-ay) 05* _6: a, 9
Yefﬁcient* H ':1(ASKS Ls ) S As ( L » (= ))

U Gy R Gy

il K EFRCE R TEP 825 | | RABAMI

[ENIIIN




