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Abstract

The supply-side structural reform proposed by China has transformed the form of economic de-
velopment and changed the mode of production management. Therefore, it is of great significance
to grasp the key characteristics of the listed company’s earnings and the dynamic changes of the
volatility spillover effect in the context of supply-side reform. Based on the financial indicators of
18 major listed companies in China’s coal industry in 2004-2018, by constructing a panel regres-
sion model, the key factors affecting the growth of growth, liquidity, safety and productivity are
identified, and the BEKK-GARCH model is built to exploit the profitability. The top 10 companies
have dynamic changes in volatility spillovers in key characteristics. The results show that: (1) the
key factor affecting profitability is productivity; (2) the productive volatility spillover effect in
companies shows agglomeration, and these changes are related to reform policies; (3) large com-
prehensive coal companies, such as Shenhua Energy can better grasp the key points of gains in the
reform process, and its production and operation methods have guiding significance for other
companies. Based on the research conclusions, this paper believes that enterprises should grasp
the future development strategy of enterprises from the perspective of productivity.
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2015 4, Jy 1 RO A R 7 dh R AR GE L R AR SRR A RS AN SR R, R SR
T B M SE R P R R bl o DU SR AT WA ER LA B A SE O . Pl 2R, TP R
Mk iy, MHEAEEY KB FRIFEN, ST “=XK 4", XM, KEF. B,
BERCAS . AMERR §RA RS, BTG, R IR R, AT AR I
T, BERATI R E I TR R A 2 RBUNTS G w7 RE S R . BRI
WRATLAE 2016 £F7~ et 20 1WA A7, S TR EEROR, AAT 7 T IA 2] T 80%LL 1. fLar 4
PR AL b SRR BRAT ML A I 1 1 ER il 552 . AR MM PE R 2 m, BERAT
g — 28l Sk Al Bl S B AL s, BT R A S, AR GRS, DU BRI ER . Y
AR HE SRR SRERAT M B R P v R R TR GRS O S Mk S A JE SRR AT ML AR R AR, IR
SNSRI o3 RIS RR AR BETRT 3R, 0 M A8 Aok 2 TRI R sl H 2808 R 3 A A8 A ok Rt AR U N L L

ASCOAME L M S M VE o, e R e Witk etk wahtk. Zath)tik, &
SETHBRCEERRE R, B TR OR A Wi as i) S B A 3R, IF 3 BEKK-GARCH AL M 70 A E Z Al 2
() E S B PR 3R 5 T B sl it RO, R I RG] AE B0 P (R 51 R o Bl 280 I e X X A 45 4
PEARAL BRI AL, Gl IR A 70 M AT oMb P9 3 228 =) IR) e ahis RN R Zh 424, T REIR N F2 30 25 45
PR SR T Aalb R B Bl e S IR A 5C 2R, A BN 1 5K 2 I BSUR AR A A 8 m) AR B PR 7 7 5 SR 4R
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2. HERGRIR

KB FE 2 38 B 6 A [5) T /4 X/ 77 b 22 18] 1) 38 3 i e RORE F O 1 iiE 96 . ¥R GVAR #
TVP-VAR BRL, of 2 [ [F 455 1) 2 5 o [ [ 65 R 2R BB I R I AR RS HEAT 2007, 75340 7 9 [ R R BB 3 ey
IEFRRMEER[1]. HHZEH 1890 422 2014 A4l Ak HdE 5 = BRIs AT M O B 247 I RD, %%
T T PRI 3R T (1 6 20 2850 S AR %o ] B 4R T 0 S 28, A B v R s A, 1 Bk = A I T B R B BN 82 [ 2] o
WA LT R KUK e AR A, 8 MVMQ-CAViaR B, s ot [5 () P2P W4 53 28 FfE i 4 i Tl 4 1)
) SR A B i ARSI AT T B R3] MREEERAE LA 2005 SR HCA T £, FIF Granger RIS AG 58 7
AR 1) GARCH (1, YBEAL, X6 [ ) A AR B R B S AR BEAT T 0 58 R e M, O T e e 2 i
AR Bz 6] R AR D% RAFAE B RES, MIEM 5, Wik REEE 4T e AR M AR1k[4]. %
B NES BN T 5 R BB Bh ASHOCHET L, FRaE & IR e B o, I8 S B
Kot iR ZE S A AR Granger BRI RAGES, 15 H AR A 00 IEFR I B2 B 51 AR (S

X RAEK A GARCH BB I S5 i i S AR SR AUNE . R8Oy AR RRARRE it RO AT S
TEHE . SRR E AR SE T3 5 H A S T A A R AR OGN, S I R T A Bkt
P R T R B A R R, e ] P R T S A R K R T A s AR S, PR R R T
BB 6] 8 /NS5 E i g 7 A A ) BEKK-GARCH A Diebold 438 i35 T VAR B35
FEHOTIE, MRS R A 2 AN AT T T 7 S T 3% 5 SR i 2 ) R R0 s e R A5 SRR IR : (1)
B oK ST 1737 5 & Bl T 3% 2 T A7 AE XU i AR08 (2) WL atva HH -5 38 s s 1 PR RRAIE S5 AR A 35 1R KA
[, IXEEZE S A ERVE SE LA b i R DU 2R 7]. WAL S8 I # = J¢ BEKK-LARCH #27, 5 5 ff
FIE4 Foo. AT AR sl (s Hsss, AT EIAT LA b 3 AN TTgAME B SROPLE], R
455 88 4 T 3 (A AE AR 35 U R BN RS, ks ik 215 B T U ELARA: S (8] FIZLEE 55 LA JuAERTAR
BEKK-GARCH HHAITIE TR &R G5 = b ST 3 8] 00 40 B sl v tH OBy o 45 SRR A FEREAS I
W, RN T RIAR M. VST Z (A7 0 XA (i shisa 10 AT AN RV P45 8 b T 78 T 3 180 3
HE R RS AN VE R [9]. /R84 VECM-BEKK — 76 GARCH B 1T A, B ik
EEERORRIATIAE . BEAKIL, W A, B TS RKIAEERU A MM RS, ARAHICE A A
BemidnE B BT m s A s YT A, B BT IR ST BRI 9% shiis RN . BHURAESE Tl A B
Wi B BT S a % S I TS B A S FARERAE[10]. IMVIESEDR 1 0PI AR 8] Fr 41 B U Sl A AE 1
1708, BT AR MIERMA SDR J53t 353 HE3E 0 5 A R MIC A 075 R o dr 8dis, B A
ARIMA-GARCH E GHEABHT 1 StiEfeds . 255080, RESNCHTIZ KR EANE3F ARCH 248, H
AR BRSO DLA N R G N IR VSR M s A1 38 K 55K A LA v #0405 2 1) 8 i
IR 7E . I AR B AR M 52 MR H EdE, LA 2008 4F 9 A 15 H &Rl faNLHT IS 15 7t s il
TS, S5RRI: SREHURRIS, AR TS ) X I8 SR A8 A58 B A &, % e 4 ) ) A G F
FERER R, KBSV SRR IS RR e R A R e EemallUs, EER
Faom TE A, T E AR R 12].

R LRTR, KR TS 5 i BN (AT 78 B R AT W AN A A BF R A5 iidg, 808 AN H
Pz A, HHFEER ST . 7S Mt s 5, W RN, AREIAF Z a4
LA () S HERR 1 DA K02 ) BEKK-GARCH A5 8856t Ho ik 2lyvas H 808z 8 A B Fe 520 o 78 [F) — 47l
P Sk Aol i A ) BB AR AT e 23 A 6 B [F] — AT ] A A, IR H= AR 5 SRR . BRSO T
REBERATI 18 FKEZ BT A 2004~2018 EA 55 Fabr, @IS MR EVABAEL, MKt mahE.
AR P R B A 28 ) S B IR 3R, IR 2 57 BEKK-GARCH AR5 U 25 M R BT 10 4 (14
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Vit (SY X) A A T DL AT RO IS A LR RIS AT SYX. 19 P
M ML AN B R B 2 —, DABGER IR B W e e g AT T B, RS A2 T AV AR I & e KA () 3R
FFTAT 5 LA AR 0

WK PE(CZX) R R Bl RIS, ASOBRI AR KR RE CZX. MR- K T A R
ALV ABU SR, R BB AR KR T AR

A HELDX) R R = I AR, A ST % LDX. A RAt sl 72
DLl AR R, JCHCRAHG, LD

e A PE(AQX)IE T T 6% e J L S A A D R S O 0, A
RSV B3R AQX. BT LT VRTT R A2 S T e, TSI R B
N R ARG, RBE 7 M (R 158 R TR I R H
LIRS AR, Bl e, IS VP R B S

s ook - BT

o

A A ME(SCX) T BRIl B = I F . BB HIRCE, AMUETEFENN . S5 e, B
Bk, JBSRAEFEE FINERERIE, ASCER ST AR RAE SCX. BRATIE T R H = BN
E AT, FEX AR AR P AR L SE B IRCR A BRI, T8CR (3R s ge s N 3 K
DKL P2 R R e A P e AT i B, P DARIILE B 7= 5 B UON Z TR (AR Sl 1 i, DA A A7 M fr A=
FEAE R

ChE” NI IRAEEE — IR R MBI AP RS . AT R R, B
7SI RE 77 5 R A ) R ) o Al R R IR VUL e U R DA U A R g SR R H k. R,
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() FEAHE U
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3.2. MHREIREDR
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AL EE N (BN BOECR T (RN BN, T ELA AR AS 2 A b AT A0 SR
DA skt 2 37 ] 5 A0 FR) AR 4B ) TR B AR, R
SYX, =, + B,CZX, + 5,LDX,, + B,AQX,, + 5,SCX,, +¢,
i=1,2,3,---,18; ¢ = 2004,2005,---,2018

B OB EMAFE I B8 B8, BMRGE a, =a+a", Hh @ FoR ¥ BRI, HAE &80 oA 77
FERHGEMRN; o R B MAEEE T, A 2 T B 03 5 AR AR AN R 2R i 128 52T P ) v
B X T HTA AR, BT EER RS ARE, Y @ =0. ACHEIFHLRED 5,
ARSI ARELARST « J7 ZEA R BB, {3 AT AL (Cross-section Weights) ] GLS fiiit.

3.3. BEKK-GARCH (1, 1){&8!

— kU, GARCH (1, D)EEASERIES A% AR B GARCH #578, Tk R Z AN ids 2 1] iR 1%
i, BB AN . Bollerslev 55(1888) [14]75 &8 £ 42 & GARCH #5284 U4 2 A 58 7 KUK 2 8] 1)
B M) f5 1B 454E . Engle F1 Kroner (1895) [15]#2H T M & GARCH £ (GARCH-BEKK), 1] LAX} iz [A]
(i B AT 202 . 17 H GARCH-BEKK A5 8425 55 i &2 18 MR- A B IR RS 4, (RS 5kt
AN 2 5, Bk, i 245 8 GARCH-BEKK #5785t 22 AN 11737 2 [6] (3% sh s H 258 BEAT R 38 6] -

N T AR R R R AT ML T W R DG BRR P L A RS B SRR R, KIUE
BT R, DARTER S AL S P 25 B/ SIER MG A ], R fE BEKK-GARCH (1, 1)
B,

ASAEFEAZLHE LA 2015 4 11 H 10 H O™ 5 A BT 5 %E. 2004~2015 58 —Br B, &
S SRAM A0 () 5 A) e S I S O ) [ AE P (R Bl 7 1) SRR 2004~2018 AN ER BB, AR
LA 285 A6 M OO N AV R I 2 B ) ) A 7 P R e sl 7 1) GRS o 0l 0 AT P Y B A ] (D
BBt BN () EN ARG, AR R R U e H 8L R R IR AE o

4. SCIEER DR
4.1. KXEEFMEIHEA

() MRS A

AFUREIESYX)s ALKHE(CZX). TAIHELDX)s %A HEAQX) R HE(SCX) B AMRFFIEAT ADF #:
ROiKRSe, RIUTARIRE ADF FAVNT 1%L E AT MG, T MRS R TR S, 45
w1 fis.

@

Table 1. ADF unit root test for each indicator
5% 1. Bi5%5 ADF BAIRIOIE

fabr e e 53RN ADF {& P FEARA L
Wi e SYX 67.7782 0.0011 252
A CZX 126.885 0.0000 245
i e LDX 59.7933 0.0076 240
et AQX 62.2668 0.0042 247
Az SCX 64.1699 0.0027 245

2t T IREBERAT Y 18 KB E T A F IAEARF A A G H1Ak 2 W (1) SYX )
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priEZE R, UEH] 18 KA AW PRI R R, RIATEE: (2) BRUSaitEsh, B iabr ik
T 0, UMH T RA AR, HAEREREMN: 3) PrAfRisfEZaEE AT 3, RARENE, WY
FE P25 O 25 R 1k 50 T R o %A b (1 R LS B AT T 37 0 B N

Table 2. Descriptive statistics of five indicator sequences of 18 major coal listed companies

= 2. 18 REZER R EH AR A MR R St

Tebr & SYX CczX LDX AQX SCX

Mean -0.51 0.44 1.50 0.37 0.69
Median 0.09 0.09 1.00 0.35 0.56
Maximum 2.94 13.14 22.46 0.89 3.17
Minimum -167.11 -2.61 0.07 0.02 0.06
Std. Dev. 10.18 1.74 1.88 0.16 0.46
Skewness -16.32 5.63 6.55 0.52 1.81
Kurtosis 267.63 36.48 63.29 3.48 7.80

(=) TR Y SR 4G
“TME” f5b5 ADF ke 45 SRR W e FAa 8, I LAEHE @B, s I OB T, R4
AR, ] E RN AR PR A (R A 25 R T
SYX, = —0.7+a +0.0594CZX,, +0.006LDX, +0.0908AQX,, +0.1832SCX,

i=12,3---,18; t=2004,2005,---,2018

e R 1% R EKT, K 5% B EMAKT, K 10% 2 E KT
BR G FEbr, RP =023, DW Ziit&E =2.004. 45115 2R REUS RSB X R I IE AR
bR e [ E RN o FRAE 3 PrR:
Table 3. Fixed effects of individual sections (partial data)

= 3. SEEMFEEM (B )

Fixed Effects (Cross):

AU A A [E] 3 2
ZZMD-C 0.511686
LHKJ-C 0.712015
YTNY-C 0.562718
YZMY-C 0.670969
RHSY-C 0.589336

IR ORIME T4 R LR 1, A7 (SCX) 2 il s M (SYX) I i E B 2R &, RFN 0.185,
RIZE P2 REAR Al 1 Ay, I PRI 0.185 FiAL, ZARB ATE 1% B E WK I EE. BB TTE5 R
S ERLAMSEMENCET SR, SR E R 47 b 3 BT A =] AU s M KT R ) S s v AR
P

DOI: 10.12677/fin.2019.96064 578

i
;é


https://doi.org/10.12677/fin.2019.96064

R 5%

I C B THEN-0.6535, ERRIX 18 K EMT AR AT IME. ZERWATIE, 3
ST ZFERRE, REBNMERITIWHIETFESREA TR, B4 ML M SO R R OE 20
HHRE

Fixed Effects (Cross) & f8 /M A 5] B 3 PE R BUAR X P Xy s R BLRIH 2000 ORI RS, =
B RN 2 ) 2 DAL 2 R I IR 45 4 72 S o B TR0 R IR A ST A R W i PER IMAEAE R B 2 R
Hodp,  rp A AR BE IR 3 AT PR ]S 1 R I K ey, L VS 2 IR BEVE T R I B PR A ml ik,
W s 1t R I HE 44 28 = A0 B P8 = AR R AN A B RR A R, W as KPR IS N IEE . E e
& R UNER N BRI R LR A A ], R E BT A A i R B B E T, A e IR 1 O it
i, HAE 2017 fEAI b E E AR A RS IR EA RO E K BEORER], SRS E, SHESTIR RN E
FRAHEFEREATE B A m] s e R B O R . 4 4 B TR PER AT 10 419 A+ .

Table 4. Top 10 major coal listed companies with income levels

4. WEEKFRT 10 BHEERR EH AT

YANSIEZ S RS HRiR e gk

o [ A RE IR B IR 2 7 SHNY 0.0223

L1 VB A DR BENETT AL A PR A ) LANY 0.0142

L 7 AR G A PR A ] LHKJ 0.0120
FEM BN IR AR 2 =] YZMY —0.0290
KEBE A AR 2 = DTMY —0.0309
LRI I A R A HYMD —0.0419
L REREE A A IR AR DTNY —0.0669
S ETRGIEB A A R A 7] PIIM -0.0706
ST R B A PR A TAMY —0.0864
FF SR B (SR DA A BR 2 = YQMY —0.0983

4.2. Fahiam N B AFHE S

T RRABE 7R 435 SR B T AR R T 2 W) AR (R 0 I 5 4 2 S e A rh AR SR e W 2l KT, AR
FERBER R . A7 AR B S0zt PERILRT 10 44 /9 b7 20 ®) AP PR st 5 17 SRR, K
Pt PR A R ER EA A .

4.2.1. HHXRKRIE

(—) PR

BT 10 AW AT A=Y T 51T ADF SAARKE LSS, RIILE P A A PRy s, &id—IR%ED
J&i ADF HE/INT 1% 52 Z K 1IE FUE, RIVFRTH, 2R a%E 5 iR,

(=) BRZEFHI ARCH K56

NTHHIE, 10 KT AF WA= S @S RENLE R (WA ALD), SR E AR50 2% [m] R A
TS B 15k 2 & B EAE ARCH 08, 45 RUN%E 6 iR,

D(SCX,)=a,+BD(SCX,,_,)+u,

@)
i=1,2,3,--,18; t =2004,2005,--,2018
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Table 5. ADF unit root test for productive sequences (partial data)
= 5. £ MRS ADF BARL B9 #HE)

ANCIEZ 74 TR ADF {H P {H FRat

o PR I BR A 7 SHNY 0.0976 0.6976 AR
D (SHNY) -3.0968 0.0051 T

L VG 38 22 PRIEIR TT R TR 4 ) LANY —2.602 0.2863 PR
D (LANY) -42131 0.0005 S

PG 2 FERH BB AR A PR A 7 LHKJ -1.1038 0.2311 AP
D (LHKJ) -3.2854 0.0033 T

FEM BNV AR A BR 2 ) YZMY —0.1562 -0.612 PR
D (YZMY) -5.1169 0.0001 Fia

KIFIHEML AR A7 BR A 7 DTMY -2.0552 0.2628 P
D (DTMY) -2.0153 0.0470 T

ZRURISE B RA A IRA HYMD -2.5212 0.1366 AV
D (HYMD) -3.8149 0.0011 P

Table 6. ARCH-LM test of residuals (partial data)
= 6. FREM ARCH-LM I8 (EB5 H18)

ASEL (EREE ¥ Obs * R?
Hh R AR R A A R SHNY 2.5857 (0.1078%)
L a8 22 B R IR I R I A B A ) LANY 1.1566 (0.2822)
L8 22 FERHE A B A A BR 2 ] LHKJ 6.4186 (0.2676)
KRBV B A A B 2 7] DTMY 3.4079 (0.0649%)
TR B 3 B 2 ] HYMD 5.0588 (0.0424%**)
N BT RE B A A PR ] PIIM 3.2154 (0.0729%)

e 55 ABUEDRN R P {H .

% 6 WAL, 10 X LA F SHNY. DTMY. HYMD. PIIM 472V 81) (5% 2 75 Obs*R* (£
BEMER P ¥R, MHBL R, ANTE 10 KA R EF WP M AAE 77 2%, RIBRZEAFAE 5 T7 2 M)
ARCH %

g5 LATA, KA BEKK-GARCH R A Y 25 PERIUAT 10 4 10w B i AR], A r= Pk sh B v s
AIAT I HEA 78 B AR 4

4.2.2. EENMHB
(—) BB W Brisshiin b 200
S PR ILAT 10 42 B BT A ] 2004~2015 4F (47 P 7 51 2 37 BEKK-GARCH (1, 174!,
FANSEIOTHE WL 7 FrR, A VA P s S0 R B ARG A 1 Bs .
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Table 7. Parameter estimation results of the first stage BEKK-GARCH (1, 1) model

% 7. #—MER BEKK-GARCH (1, SRS #fh it R

0.252%%*  0.064***  —(0.148%** (.113**¥*  0.032%¥** —(.025%** (0.016*** —(0.167*** —(0.008%** —(0.373%%*
0.012%*%*  0.258***  —0,069*** 0.061***  0.018*%** —0.010*** 0.013*** —(0.095*** —0.008*** —().]159%**
0.006***  0.018***  0.186***  0.035***  0.010*** —0.005*** 0.011%** —(0.054*** —(0.012%** —(0.079%**
0.017***  0.044*%*%*  —0,098*** 0.306%**  0.030%** —0.015%*%* 0.017*%* —0,122%** —0.011%** —(.220%**
0.019%**  0.044***  —0,094%**  (0.079%**  (0.245%*%*% —0.017*** 0.012%** —(0.121%*%* —0.006%** —(0.242%%**
A 0.025%**  0.055%**  —(0.124%**  0.096***  0.028***  0.201**%*  0.012%*%* —(0.144%** —(0.006%** —0.326%**
0.013%**  0.031***  —0.066%** 0.056***  0.017*** —0.011*** (0233*%*%* —(0.087*** —0.005%** —(0.163%**
0.009%***  0.025%**  —0.053***  0.046***  0.016*** —0.008*** 0.012%**  (.154**%* —0.009*** —(0.]114***
0.011%%*  0.027*%%*  —0.054***  0.046***  0.014*** —0.009*** 0.007*** —0.073*** 0.220%** —(.138***
0.007***  0.019***  —0,040%**  0.035%*%*  0.012%¥** —0.006%*** 0.007*** —0.054%** —0,004*** 0.130%**
1.140%**  (0.233%** (. 797***  —(,029%** 3.9]15%**  (.038%*F*  (.122%** —(023]%*%*k —(0.076%*F* —4.020%%*
0.018%**  0.682%**  1.174***  (.165%** —(.474%%* —(,049*** —(235%** —(245%%* —()(010*** 5.074%**
0.499%**  0237%**  0.160***  0.891***  (.102%** —(,988*** —(,]95*** —(296%** (.013%** D 377**:*
—0.186***  1.204%**  (0.092%** [ 156%**  0.239%**  (.027*** —0.713%** (0369%**  (0.044%** 7 536%**
0.196%***  (0.355%**  —0.510%** 0.002%¥**  1.615%¥**  (0.024***  0297*%%*  0.074***  0.205%** -2 978%**
8 0.250%**  —(0,078%**  1.030***  1.192%** —(426%*** (281*F*F*  (228*%F*  (.186%**  (.052%*** 3 35Q%:k:k
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Figure 1. Correlation diagram of inter-company productivity fluctuation
effect coefficient B from 2004 to 2015
1. 2004~2015 /A BB E = HER AR TN R B A9HEXE
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Table 8. Parameter estimation results of the second stage BEKK-GARCH (1, 1) model
8. M E BEKK-GARCH (1, DIERMSHETTER

SR

0.2172%%%  —0.164%** —0.2912%** 0.0754%* —02018*** 0.01605*** —0.0005 0.10155%** 0.02869***  0.0231
0.0139%%%  0.20252%%* 022237*%% —0.0325%*  —0.0050 —0.0142%** 0.05751%%% —0.0414** —0.0065*  0.0489%*
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Figure 2. Correlation diagram of inter-company productivity fluctuation effect coefficient
B in 2004-2018
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