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(1) (2) (3) (4) (5) (6) (7)
03661 1.2013™ 0.4740" 0.0646 0.9310" 0.2017 0.2595
SOE (2.85) (3.07) (1.85) (0.39) (2.06) (0.65) (133)
-0.1427"" -0.2370"" -0.5262"" -0.1751"" -0.2460"" -0.3593" -0.1587""
EIR (-5.49) (-2.88) (=3.01) (-5.18) (-2.72) (-1.87) (—4.55)
0.0796"" ~0.0704 0.1669"" 0.0536"" ~0.6005" ~0.0634" ~0.0169
grant (4.92) (~0.90) (4.94) (3.24) (=1.71) (-1.75) (-0.41)
) -0.0067"" 0.0009 -0.0228" -0.0125"" 0.0009 -0.0189" -0.0093"
inter_cover (-2.93) 0.78) (-2.38) (-2.88) (1.37) (=2.15) (=2.09)
0.5811" 0.5963 0.4038 0.7146"" 0.3398 0.6772" 0.6830""
Age (4.55) (1.36) (1.61) (4.30) (0.68) (1.98) (3.55)
R -0.6686"" ~0.3896 —0.0088 -1.2074™ -0.3938 0.0341 -1.0785"
(=5.33) (-1.31) (-0.05) (-6.89) (-1.12) (0.18) (-5.36)
50423 43140 6.0465"" 50515 3.8396" 571127 56176
Lev (11.78) (3.92) (7.12) (8.78) (2.95) (5.36) (8.33)
-0.0866 -0.1211" -0.0835" -0.0804"" -0.1963"" -0.1649"" -0.1254""
Profit_grow (-4.35) (-2.51) (—2.49) (-2.76) (-3.71) (—4.53) (—4.08)
. 0.1077" ~0.1410 ~0.0094 0.2209"" -0.1013 0.0858 02319
ize (2.51) (-1.17) (-0.12) (3.76) (-0.69) (0.89) (3.47)
PR -9.2601"" —4.0977 ~7.4340™" ~11.4443™ —42877 -10.4751"" -12.5923""
(et (-8.93) (-1.35) (-3.83) (-8.01) (-1.16) (—4.32) (~7.66)
N 9119 917 1865 6337 899 1813 6281
Pseudo R’ 0.2569 0.2054 0.2734 0.2822 0.2340 0.2528 0.2851

TS IFRTE 10%.5% F1 1% K i, TR,

() G BT R ™ B A )RR sl

J T BUE 4 AL G R R 5 AR Al i S ER, AR SCH IR 32 4 TT AL S RO TR
W (R A /0N, SR A ATl B Aok 64T T 40 288831, &5 R UL IEN 1. NP Al DU Y, 2011 4R, 32 Rk
Frlb B R 7 Al H I T 32 52 0 85 /N B9 AT b R RE AR, 2012 4F =34 JEARFR T, 2013 4E )5 2 %
BERAT M A 7 Aol o9 R WRZE T, 46 288 T 1Rl B 32 52 i B0 /N AT AR e AR o T i R X —
SER, AR SO BERL(5) AR A (6) #E AT T 1114, 45 SR WL 3 10 Fk 11,

7.00% A
6.00% - 5549 5.65% 5.52% ~
5.00% o, —e— BWRMEKL
A (4 / . [ IR [ m >
4.00% - 37%‘?/1.)‘ . 3.54% /7 4.69% 4.58% 4.48% ..
....... 5 o ‘| s
3.00% - 3430, E- ZRMEMT
2.00% 4 2.60%
1.00% - - & - &R
0.00% T T T T T SR
2011 2012 2013 2014 2015 2016
1 “4 [ E&FRBITNEEP &
F10 WEEHEBEMGBITLER
(1) (2) (3) (4)
oo 0.028177(8.19) 0.02187(4.74)
dyr 0.0094™"(4.19) —0.0012(—0.24)
oo 0.0140"(2.08)
Size, -0.0056"""(~5.39) 0.0006(0.36) —0.0058""(-5.59) 0.0004(0.22)
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ZR10 WEESBEBMGITER

(1) (2) (3) (4)
Profit_grow, , 0.0076 " (17.62) 0.0079"7(12.47) 0.0076 " (17.58) 0.0079""(12.39)
Expect_profit 0.0063"7(15.02) 0.0064""(10.30) 0.0063"(14.97) 0.0064""(10.26)
Dual 0.034277(12.67) 0.0364"7(8.08) 0.0344(12.73) 0.0364(8.08)
FCFF -0.0192"(-5.90) -0.0135""(-3.49) -0.0192""(~5.91) -0.0133""(-3.46)
Topl 0.0668™(8.54) 0.074277(6.47) 0.0663"7(8.49) 0.0736 " (6.42)
BB 0.2334"7(10.49) 0.07717(2.21) 0.233877(10.51) 0.0829"°(2.37)
N 6 500 6 500 6 500 6 500
R 0.060 0.071 0.061 0.072
1l BERFHEAEESEFCLHHNEXR
(1) ()
FAgrow,, 1.0038 " (3.24) 1.04017(2.90)
FAgrow, , 0.0959(0.30) 0.2725(0.73)
FAgrow, , 0.1455(0.43) —0.0818(~0.21)
FAgrow, , —0.6546'(~1.76) —0.6795(-1.63)
FAgrow,, -1.0067 " (~2.60) -0.8617"(~1.97)
FAgrow, ~1.8223""(~4.40) -1.86527(-3.89)
Pl i il il
B ROT ~7.5397"7"(-8.72) —6.8942"(-7.13)
N 7156 4741
Pseudo R’ 0.1775 0.1730

TE 38 38 45 1) 4 B B ORI 3 [) e R A 30 S5, AR SORTAR Y (5) #E 47 1 ImlH . A& 10 Hhaf
VI, A SCH S B donos Xy T R EUAE 5% KV 135 0 0E, B “4 J7AL” 28355 3 31X i
IR T SZ S AR AT Ml 2008—2011 4F (1 [f] 18 B 7 o TEANINA doges T dyyny FIFERI TP, &
) R EITE 1% KV L 2 1, F B 2008 48 J5 4l 19 [5]  9¢ 7= 18 s R i L #0A I &, 325
Mo 35 KA ol 2004—2011 45 [ [ 58 98 7= 34 3l 0 55 . LAb, Profit_grow, , Fll Expect_profit 9 2 (5 1E
1% /KF | 3500 0F, W2 8 R 00 B4 R 15 300 R4 0% A ol BT 46T ) 1 o pRe i s B 4% 5
Dual 1 Top1 1) REIITE 1% 7KV 1 530 1F, F W AR AR v (1% 23 W] bR AT B fibRe [ 5 9% 7 4509 o

11 A (D REREA T, 51 (2) & X 2013—2016 4FZ 5 4 KA B Ak Fe i e 2
PE R I A 1 0H . 20 IR BRI, R b R S A A R . R AT RUE R -1
FAgrow 587 il i 00748 it 25 A AHOC, =5 ) 38 IEAH DG, 45636 10W] 0, i BB 28
U 28 A 2 bR ] 9 7 BT, i I IS W A PN R 8 A ol AR R AR AR AR, X A
T e WA =1 ] FAgrow W R B 35 R 25 3 . M AE M0 (=5 30, W35 20 1o 2 TE A OG, R
KM, [ 507 P o8 g o DS 48 & 1 b A\ SO AR Al A R R

AU, “4 AL G0 il ) e AR T A2 S R Ak 2008—2011 A 9 [E] E BT R R
T ] BB 1 28 Al A 2013—2016 4B He i) 8 25 o T HAt Aol 19 B A

M EBFEWRERRDH
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(—) FAE B BT 4h 2R

AR M Mann-Whitney U K6 56 %) 2 S2 78 1 EAT 1 BB S Ar, 25 2R L3R 120 R AT DL
8P Aol AR S A AE 1T TAT. Profit_grow Fl R&D b ANAFAE 3% 22 5. MifE EIR.
inter_cover ,ROA.CR.QOR il Sale_grow & 485 I, {87 4k 8 ZE AR F AR Ak s 7% grant_profit.
Lev.RTR . Size Ml Empl 554845 b, 57 Aol 25 i TR ol th AR B sy i 2 52
10, AT TA L ZER FH Z T logit M)A — 25 53 #7 .

F 12 EEFLWUMER S EFEARSITHEREIR S Mann-Whitney U #258

s @ Al 7 ik Mann-Whitney U K:5;

I LREDZ I LREIVE SitHE

EIR 0.3289 0.0435 0.1774 0.0315 3550
grant_profit 0.1777 0.0562 0.6369 0.1380 -3.033""
inter_cover 15.3947 2.3080 -0.3504 ~0.2385 18.624™
ROA 0.0607 0.0550 0.0126 0.0211 18.427
CR 2.5840 1.6873 0.9272 0.8383 19.406"
OR 2.0212 1.1703 0.5922 0.5218 18.489™"
Lev 0.4242 0.4126 0.7053 0.7088 22261
RTR 33.8867 6.5786 38.6058 9.9400 -5.938""

T 7.6595 3.6665 6.7357 44147 ~1.547

TAT 0.6625 0.5587 0.6407 0.5372 1.501
Sale_grow 0.1117 0.0825 0.0467 0.0068 5930

Profit_grow -0.1969 0.0552 ~1.5236 -0.0314 1.413
T4 _grow 0.1593 0.0980 0.0928 0.0565 6.042""
Size 21.8678 217170 22,6862 22.6453 -11.610™"
Empl 7.5380 74770 8.1054 8.1944 -8.324™

R&D 0.0085 0.0000 0.0043 0.0000 0.896

(=) Z A8l = 4 4 R

it FREAS P[] 5, AR SC 3 BUBE fff R 28 1 2013—2015 4F i B8 i 2012—2014 4R 1500, SR )5
A RN 25 SR XF 2016 4F A4 fif B A8 f AT T o (Bl 25 28 WL 3% 13, IR ] LU Y, TR A A A
B BT 2850 I A 7R ) 45 10 B AR — B, T BE AL N AR T TR AR ¢ A AR Aol AE e+ 1 AREATS S AR Al Y
MEZ T 155 mult_type Fl mult zombie 1) 250 35 A 1E, 1 B W I 77 80 2 2% AR PR R R TR 1 2
FFMEEE AR T ML AR AS ;s EIR F inter _cover 38 LA B Lev 38 BUAEATE t+1 4F M 4E 7 4l
AL AR5 i, VLI BT e ) 22 A R E T — AR B2 2 A 18 7 4l s ROA I Sale_grow B 724X
3, 3R BRI RE 0 85 25 R A K 08 1 2 ) R A A Ml B R SR R s TA_grow I
Size W R B E N I, W28 R RBEHG G i PR T B I AN T Aol 5 i Jie, HL IR Al — FAuE i
AR 28 T 2, — BSR4l A AT RE VR B R TR

R 13 EPOAMER ogit FEZ#HREFER

TRARR FfATLAS AR 7Y

zombie 1.551477(5.95) 1.2586"(4.15)

mult_zombie 0.6458""(2.59) 0.788477(2.82)

mult_type 1.8090 (8.95) 1.9726 " (8.42)
EIR -0.2962""(-2.72) -0.3373""(-2.75)
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gR13 EPLWER ogit MEHREIHER
TRARR FifATL A5 I A 7Y
grant_profit 0.6160"7(5.49) 0.6684"7(5.31)
inter_cover ~0.154177(-5.93) ~0.17227(-5.73)
ROA —5.8429""(-2.78) —6.6554""(~2.86)
Lev 5.110377°(9.18) 5.8492"(8.42)
Sale_grow ~0.9065"(~2.94) ~0.96917"(~2.89)
TA_grow 0.7632"°(1.96) 0.8064"(1.87)
Size 0.3505"7(5.45) 0.3864""(5.12)
ATy AR BE i Esil
et ~13.1403"(-9.22) ~14.5864"(-8.35)
N 7025 7025
LR test chi2=8.64, prob=0.0020

(=) FHUAEARE R 03000 45

A SCRI 2 13 iy [ I 25 5, P8O AT T AR AS 3 R A SR TR0 . TR0 19 DG B AE T B
T 1A I A 5 A ARG, WO A0 58 2R AER T MRS 8 fmr, I Z M5 5 40 B — AR o AR
o8 FH A9 2 3B BE X B, PRI SR AR AR PR P ol 9 B 6] 0.0503 (=1 1 4ol %5 386 4 /4l B 4K
7675 FONE gl FHAE, 45 P9 IS 55152 K Az (AR AE X o A SC e Bl AL S0 455 780 R T G 455 28 1) Tt
SE AR F B, A2 R R PR, AR S T BEALRLR AR TR A5 R . IR 14hRT DL REAR N RITRE
ARSI GIHER 253 5] 7 35 88.57% il 96.58%:

x4 BFELHTNER

T Al TOMARAE T Al | BEAE | BRI | BRAR | B

By SEprof ) Al 341 44 385 88.57% 11.43%
: . _ 90.49%
SRR AR Al 653 6293 6946 90.60% 9.40% ’

) SRR il 113 4 117 96.58% 3.42%

peAsh | ’ Sl 8839%

SERRAS A Al 340 2505 2 845 88.05% 11.95%

. EB85B®

L0 T L0 0 0 R A oMb 2 DA R DR A ol T B OGO Y CHK AT FN-
CHK BERY Jg FATTH A Aol e it 7 — s A %, B AE ] 179 3 Pk A o AT e o A S o e
FE AT BR 3 5 77 2K 51O R AR 36 F2 J3E 48 b DA S B AL 5 <A kol A 4
b AR T — AR ) EOR A AG A R, R R [ 2010—2016 4F 1T RS ST T IR0 43T
WF5E &R, 2011 4F 1 2012 438 FE 42 Al L1 24 3.3%, 2013 4FJ5 X — He il 7 2 5%, 2016 4E47
JIT RT3 2008 4F 4 T3 AL 2% R R 3 i [ B 77 4 0k R G, FTRE S 2013 4R 5 18R 7 4l
Fo A9 1 T SR 5 R AR v S DX ) Aol B BIAR U 34 , TR0 4 JE R Tk s AR SR G
B 1o A9 A= 0 PN E 1 4 50 Rl B Y 1 B o B e S o 43 R P O O E L EE K 1 A 4
1) 5 2 I 5 3, SRR Sy A1) SR AR U R SBCRT Ae o AR SORA R 1) TE R R REAE AS N RITRE AR A1 1) T
TV A 2363 1) 5 3 88.57% 1 96.58%, 6 Ay ik J £ Ml f B JU) 0052 i [ 36 76 3] — 52 A RURR A

AR SR S P AR i ol T A AR LA A R 1 U S A R R 5 ) 3 M . AR U T AR BRI
T OLT, 8 SCHASE RS [ AR I TR LT 28 A o A SR A 8 R Aol T8 44 22 5% T R EB 1] 104
MP7 G E A —E S0 H.
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The Recognition and Warning of Zombie Enterprises:
Evidence from Chinese Listed Companies

Zhou Jin, Xian Guoming, Ming Xiunan
(School of Economics, Nankai University, Tianjin 300071, China)

Summary: In recent years, China has been plagued by overcapacity problem and zombie enterprises,
which are seriously harmful to sustainable economic development and the stability of financial system. More
importantly, it slows down the process of economic restructuring. But in fact, the problem of zombie enter-
prises is not a unique phenomenon to China and is also not a new word. The Japanese economy had experi-
enced rapid growth of zombie firms in the last decade of the 1990s. This circumstance aroused widespread in-
terest of scholars, leading to a growing number of researches. Caballero, Hoshi and Kashyap (2008 ) proposed
“CHK” model by calculating a hypothetical “risk free interest payment”. Later, Fukuda and Nakamura(2011)
developed a more accurate “FN-CHK” model by adding two indicators, namely “profitability criterion” and
“evergreen lending criterion”. However, “FN-CHK” model has two defects if it is directly applied to China.
On the one hand, it totally overlooks the significant role of government subsidies, which is especially serious
in China. On the other hand, “FN-CHK” model regards the interest rate of convertible bonds as the unique cri-

terion when calculating the hypothetical “risk free interest payment”. As a consequence, this model has a tend-
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ency to underestimate the number of zombie firms. This paper attempts to improve “FN-CHK” model in sever-
al aspects, for instance, improving calculation method of the “risk free interest payment”, and taking into ac-
count the dependence of government subsidies, and then identify zombie enterprises by using the data of
Chinese listed companies from 2010 to 2016.

This paper shows that, the rate of zombie companies was around 3.3% in 2011 and 2012, while it rose to
5% after 2013 and slowed down in 2016. This tendency could be related with different features of the early
and late periods of the prolonged recessions. In the earlier stage (between 2011 and 2013 ), economy experi-
enced an unexpected downturn and fewer companies could adjust their management tactics. As a result, the
number of zombie enterprises was growing. In the later period (between 2013 and 2016) , however, the eco-
nomic decline was much more modest and more firms had adjusted their management strategies. Con-
sequently, the number of zombie enterprises declined. Compared with our improved recognition model, “FN-
CHK” model misses 16.59% of actual zombie firms. Using unique indicator when calculating the “risk free in-
terest payment” and ignoring government subsidies have equal weighting in missing samples. It demonstrates
that, our proposed model can improve the accuracy of recognition effectively, while directly using “FN-CHK”
model might lead to error.

We also find that, the proportion of zombie companies in western region is the highest, followed by cent-
ral and eastern regions. The rates of zombie companies in traditional industries, like iron industry and paper-
making industry, are the highest. It is remarkable that the rates of zombie companies in these traditional indus-
tries decreased the most in 2016. It might be attributed to a big rise in commodity prices and the success of
dealing with zombie enterprise problem in iron industry in 2016.

Previous studies show that the increasingly serious zombie problem might be blamed on the overcapacity
caused by the “4 trillion yuan stimulus plan”. Using statistical analysis and “DID” regression method, this pa-
per confirms that, the over-rapid growth of investment in fixed assets caused by “4 trillion yuan stimulus plan”
might be responsible to the increasing rate of zombie enterprises after 2013. Besides, we also find that, the pro-
portion of zombie state-owned companies is much higher than others. Moreover, this proportion is much high-
er in the areas where the state seriously intervenes the market. The most frequently used method of receiving
financial assistance is evergreen lending, which is followed by interest discount and government subsidies.

Because of the harmfulness of zombie firms, precise prediction is extremely important in prevention. We
attempt to predict zombie enterprises by using Panel Logit model, the correct forecast rates in sample and out
of sample are 88.57% and 96.58%. These results have significance to preventing and controlling zombie enter-
prises.

Key words: zombie enterprise; FN-CHK model; zombie-enterprise warning system
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