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PEAHSC A Tl 3BT T HER R 2 Al TIA A A BEVEE 2% 57 21 1 ATl 8 e X e HE i) 5
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* 1 T 75 B 4 58 FE E K T
o AR &
rE
PC1 PC2 PC3 PC4 PC5 PC6
= F L E(CoDI) 0.4652 -0.0252 -0.0495 0.6496 -0.5968 0.0493
Tk ¥ 4 Fog 2 (SDI) 0.4608 0.2809 0.1089 -0.2938 0.0828 0.7770
T Z FH(S021) 0.4249 0.3753 0.3384 -0.4290 -0.2270 -0.5731
Ty B JE 354 (SWI) 0.4702 0.0714 -0.0828 0.3731 0.7573 -0.2327
T ESR (WG -0.3386 0.3630 0.7603 0.3949 0.0959 0.1021
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TR AT EE A 308 o) — R 23 B 5 vk (CCR) FF— WAl T 37 A A ( Park
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Felk AR SOG R T 254978 i DIAMY AR b AT X S AR B, 36 3 S 1 T AR S Rl
Githat ARG RAE S P RS MRS . JE T WA ARG I, B2 1 SRR
AR AR ST IR, — B 2200 5 B BOF AT 91 hyatE— 28 UE S BT ST AT 75 A
FERIIRE MR R T2 I RR Al TR AL T IR DM 50 (3R 4) . 5 HABPMER 56
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WE it B AR AR E S 100 B, FMOLS 30 i 5 5 69 1 3% 2 IE M, 30 ] 98 %0 o 08l 52 ) A DL WA . Park
(1992) ,Montalvo (1995) #2 Han (1996) Bl £ AFE it F — B H4t st H RERZEA L ZNFEA,CCR 3
W T RE LR EZENT RN ZREIT BN R, R CCR A M i AR g W%
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L]
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BRI F GEit i AE AN LR Z MK Rt 1 bl B, BIE 4 IR M 12 52 2 PR, N
28 75 P HETOR BE AR S g e i B A R TR P 77 AR AR 2 O BV RS OC R

*2 TEYHA  EARKRIE
TE oYL L & I
SWIH T v R 3 B/ S T Tk 3 R /427G (FEFRFARITFLE)
SDI# Tl ot A HE B/ S B Tl 3 e wh /L TG (P EFRFARITFLE)
WWIH Tk K A B/ S B T 3 o,/ 107G (FEFERITEL)
CODI# TR AEHKE/ LRI L /1L TG (FEFRBLITEL)
WGIH# T R H R E/ LI Tk Al 3L K/ALTG (HEFREL T EL)
SO21# Tk Z & HH K E/ LR T Al wh, /42 TG (HEFELITE L)
RITE# SERRERE 6 B AL TG (EHIH19954F) |[(HEFTESGITFL)
SCOALP RA e ILE % (¥ B4 %)
SCOALC YEROH 5L E % (FE S E %)
TOP RHFHE=(HOER+H 0 EH)/REAFRE % (P ESGIE L)
RFDI# SR A ERR TR T (FH H1995%) (FEGITEL)
RPCGDP 2R A3 GDP TC (3 4719954 ) ( E it )
EHRTEMAFTRT ARG R E,
*3 R EWI® LRI
SWI | So21 | SDI | WGI | WWI | CODI |SCOALP|SCOALC| RPCGDP | RFDI | RITE | TOP
HME | 6611.1420 | 0.1514 | 0.1840 | 26.0630 | 0.0060 |220.3330| 99.5700 | 30.1400 | 4326.9450 |22010.2700 | 5.8820 | 1.2400
o 3 | 4650.6200 | 0.1508 | 0.1721 | 21.4530 | 0.0058 | 195.5940 | 99.6650 | 27.9200 |4201.3890 | 19556.7000 | 5.2500 | 1.1740
% k8] 31235.600 | 0.1998 | 0.3832 | 58.0350 | 0.0085 | 563.5020| 99.8800 | 46.6200 | 5528.3230 |41400.5700 | 12.6500/ 2.1810
/M 0 0.1201 | 0.0942 | 9.2615 | 0.0041 | 86.7930 | 98.7600 | 22.8800 |3515.0000 | 6383.0000 | 2.0600 | 0.1310
¥k #£ | 6721.2620 | 0.0215 | 0.0738 | 14.1218 | 0.0012 | 125.5700 | 0.3060 | 5.6350 | 697.7457 |11047.1100 | 2.9890 | 0.4840
A | 1.31730 |0.1149 | 0.4150 | 0.6327 | 0.5457 | 1.3400 |-1.4770| 0.9590 | 0.2947 | 0.6270 |0.7890 |-0.0620
x4 IR T A B
wa F Pesaran i J-18
1% 5% 10%
LB upP LB up LB UP
1(0) I(1) 1(0) 1(1) 1(0) 1(1)
3.29 4.37 2.56 3.49 2.2 3.09
MPO 3.295"
MCO 3.987"
3.06 4.15 2.39 3.38 2.08 3
MC2 4.379"
MC3 4374
2.88 3.99 2.27 3.28 1.99 2.94
MP2 4.418™
MP3 5.984™
H R AR TR 1% 5% F1 10% 8 B E KT, MPOMCO MR I NBUR R EHE, AT B M

B, AR EELEMTERR M EERE . MP2 MC2 44 MPO MCO £ & 3t a1 5| N &5 4 M i & 8 BLE
WA, MP3 MC3 & MPO MCO B AR Mgk FEINBKEM T ENHA, TEHE,
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M.

SKAE 53 T

(—) T35 HE Al 58 B2 B K BRI B B 32 53 4

5. K6 Won 1 LSRR 32 a o B ACSR 64 Ll PG A Tl 35 Gl B2 A9 K 3 52 i 45
A MPO I MCO £ R W 1L o4 A B ¢ A 7= 55 S kg 55 T 7 DR HR A o B8 A7 A S 35 1) TE AR
Kb, RIS LG A i e SRR TR AR 7 R A B DR B A T B A S RE TR B
4 LU B g I, T T 09 e H i B A R

%5 WREFEM A ETEZ — K BEITER
FMOLS CCR
MPO MP2 MP3 MPO MP2 MP3
SCOALP 3.2530™ 1.6098 1.2285 " 3.1918™ 1.5736 ™ 1.2157
(0.1092) (0.0570) (0.0410) (0.1086) (0.0662) (0.1209)
SBD, xSCOALP -0.0073 ~0.0112"
(0.0003) (0.0004)
SBD,xSCOALP ~0.0100™ ~0.0066
(0.0004) (0.0005)
ELDXSCOALP -0.0123™ -0.0116™
(0.0003) (0.0007)
RRDXSCOALP -0.0150 -0.0157™
(0.0003) (0.0010)
RITE 0.2312 0.2351™ 0.4329™ 0.2203 0.2915 0.5417
(0.0831) (0.0250) (0.0175) (0.0960) (0.0322) (0.0539)
T0P 1.0916 ™ 1.3333 ™ 1.0360 0.9534 ™ 1.3300 0.7293 ™
(0.0769) (0.0240) (0.0162) (0.0954) (0.0336) (0.0547)
RFDI -0.2010™ | -0.3185™ | -0.2160" | -0.1640" | -0.4683"" | -0.1261"
(0.0621) (0.0174) (0.0130) (0.0650) (0.0277) (0.0379)
RPCGDP -8501.7720 | 1873.8550™ | 1653.8130 | —3790.7460 | 1821.1320™ | 1623.9230 "
(254.3360) | (803.3468) | (515.3428) | (310.7690) | (941.1320) | (718.4540)
RPCGDP* 1006.7750 | -226.4426™ | —187.8767" | 445.2419 | -387.2140™ | —161.0404 ™
(298.8293) | (95.7901) | (61.4529) | (370.5268) | (136.0430) | (40.8679)
RPCGDP’ -39.7551 9.1000 7.0798 ~17.4483 15.5417° | 25.8718"
(11.8836) | (3.8067) (2.4423) | (14.7271) | (5.4053) (8.1398)
Constant 1362.9700 | -5307.6870 | -4945.7270 | 1046.7700 | —5009.9090 | -5016.7700
(67.4804) | (42.6010) | (43.0650) | (60.6419) | (38.3870) | (48.1975)
Adjusted R-squared|  0.9309 0.9360 0.9329 0.9277 0.9292 0.9277
Long—run variance |  0.0262 0.0022 0.0011 0.0279 0.0030 0.0081

5 EWRAEIRZ, SBD, ,SBD, AR TR EFEMOTEAFENREE,
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Z E O WHREAS REMFEEMEEES TS
#* 6 HRHBHEM A EREZ - KB ER
FMOLS CCR
MCO MC2 MC3 MCO MC2 MC3
SCOALC 0.1072™ 0.0432™ 0.0440™ 0.0886 ™ 0.0529 ™ 0.0428 ™
(0.0127) (0.0067) (0.0073) (0.0207) (0.0269) (0.0082)
SBDxSCOALC -0.0732" -0.0757"
(0.0029) (0.0141)
RRDxSCOALC -0.0826 " -0.0820 ™
(0.0039) (0.0046)
RITE 1.1609 ™ 0.7485™ 0.6470 ™ 0.8314™ 0.8424 ™ 0.9890 ™
(0.1527) (0.0757) (0.0675) (0.0207) (0.2503) (0.0686)
Top 1.0577™ 0.7901 ™ 0.8348™ 1.1052™ 0.6591™" 0.4352™
(0.3220) (0.0774) (0.0652) (0.3220) (0.0890) (0.0753)
RFDI -1.4238™ -0.4604 ™ -0.3276 ™" -1.4238™ -0.5196 ™" -0.4687
(0.2017) (0.0618) (0.0657) (0.2017) (0.0651) (0.0752)
RPCGDP 3700.8200 " | 3755.3820" 331.3496 4009.1600 ™ | 5905.8050 " | 4628.7230 "
(436.0880) (468.728) (180.5430) | (463.1810) | (547.9040) | (590.4850)
RPCGDP? -1797.2900 | -453.5726" -40.2097 | -1976.5340""| -710.1584"" | =553.7609 ™"
(481.4703) | (246.8765) | (215.0611) | (463.1810) | (304.0249) | (189.8984)
RPCGDP’ 151.5657 ™ 18.2263° 1.5960 191.2079 ™ 28.4297™ 22.0479
(19.1413) (9.8187) (8.5562) (12.9325) (12.0900) (7.5562)
Constant -8169.3400 ™" | -6335.8200 | —885.0630 ™" | -8661.9900 ™" | -6341.9600 ™| 867.7312™"
(75.9300) (77.3290) (59.5350) (69.1879) (76.1460) (39.4270)
Adjusted R-squared 0.8434 0.9121 0.9266 0.8270 0.9100 0.9101
Long—run variance 0.0842 0.0021 0.0147 0.3167 0.0207 0.0072

T :SBD J B TR U Bk S A SRR AL R LR E
X —SERGIE T REIRH AU A= A5 PRI A9 GOSN, F2 20k [ T BB A A BRI, AT A2 1
VA TP BRI T A HET S 3R] o it — 20 LB L oG A R e AL 48 M ) RSB B2 Wiy | A S A
B 7 G5 R LG B A SR X Tl A 1) 36k R4 BRI 67 A BT i T e R T B A R L
Jir R 2D, CCR AT 77155 FMOLS {25 SRR — 20, DRIk, 5 2Z B SCHRAS 0 o
T2t e (FIHE,2013; £57,2014) 2 FE T IS QR IR Z5S A B AR Iy g m s , T
BRIV R G A= i R T B P ML e A g 20 | AR AR 7 R A 7= i A o 1 3 i LA L% RE TR
AR AT H SRR T BB 1T TR BRI, DTS S5ORE ¢ 2 7 e R B Tl 7 e HERR A 32 20k
Wo I3 —T5n  AE—E R bt SR L PG 48 JAE 5 B O SR aod At 14 01 P 23 B A = AR KP4
XIVE G, MR 5 R e A 7 B B v 2R 7 R AR LA 5 e HE i, PRI, e Tl ol

ORXHHEFI N E AEREFBELRRES PR EAIEREFEELRRHF PO
ER R SATT B, I L A R SATH B, T ETRIF L RREE B H AWML E A& W &R
RE,
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PR 7 T8 9% R 3 R A AR IR R 7 A 2 b LU e 48 A S AR o i, S A S SO et i H
PRI AR AR 284

MPO I MCO 25 R34 /R T IR IR B B R B X Tl 15 G HE il i B A7 A 35 1Y) TEAH
K. CCR 5 FMOLS WA T ik a5 RIA — 3O, F5 75 YL IR PR 2 TARTS Y HE
A G AR LA S & R IR S I H |, X AR o L H W ol A= 77 il FR A R R 2 A
NI B TR Tl V5 G HEOm B, 25 R0, L9 48 T B 3 N8 50 2 | R ik 21 ik 38 21
B R ROR . W 2, BoR T I P4 2005-2015 4F 10 4F (8] BREE1A B & GDP Ay L,
AT LA S — B AR A 5 FEB AR S 1%, BIVEE 2 5 e e ARt RO 0.75% , i ik T
EEPERIKT . WRESRE £E 2015 IR BIAEE S8 97 i85 880 127G, 5 GDP ¥l & ik
1.3% (HKTDC,2017) . PRI R 1L P94 PREE BT, 30 7 i — 2D IR IR B4R 5 . T 1l
VI NI IK- 5 Tl 15 e HERGR BE 2Z [ 1 G R AT 25 3 R ) 38 0 N BRI R 24 1R

PALER
3 /’_\\
i \\4 A
. -

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Fhr

% 1T GDPLL T (%)

iz
Y-

FRHEIA T

B oRIE (Wb WA Gt K 2015)
B2 WHAANERERELE
CCR 5 FMOLS P07 2 (9 MPO MCO 45 B — 8B /R | ShRT B 5 Tk i5 Y ik
R BEAFAE R W FARSCHE . FMOLS 3R, S2PRAMRT B 508 1IN 1% , 7T LLREAR Tl 75
YeHEBORBE 2 0.22% ~0.33% , P LA Y, L7048 20 2 TR 8 AL 8 Tl Al 19 g 75 G Rk
Y AR i W5 | B AR S i | AL REARE A AN ) R A Y b B R ), S R I A
AR TE AN e g HH 208 X Tl 7 b 45 #0847 VA 3 SR SR A AR Tl 95 e Bl o 3, ke 3 A S 30
BEliE, %45 Zhou 45 (2013) (4518 —3K, {15 Pearson (1987) ,Dean (1992) Copeland

O ERITEERR TR — B AHE T, TAEHE LA MP3 MC3 K H it 4 XK,
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Z B K WCIMENG L RREREENERARS TSR

(1994) Ren 45 (2014a,2014b) XI5 4 KA UL MRF 55 A BT AR, AD i B30T R AK T
75 e HEOR BE A BRI T WO A AE T S (93 g 3l 1 e 48 Tl 28 5% i Al 548
K,

PRl XT MPO MCO AR Al 45 R A —3, oR TIP3 5 Pl 5 Tolkis
YU HERIR BEAAAE 25 T TE A DG . FMOLS 255 /R B2 5 FF B i3 0 19% , 16 18 Tl ¥ Y HE il
SR FEAHR AN 1.30% ~1.82% . 1X—45165 Ang (2009) F1 Ren 25 (2014a) &% Fp [ TolL &R TAY
W 45E—3,H5 Zhou %5(2013) 1 Ren %5 (2014b) MI45EAHIE, 2015 4F 1L PG4 #E O F R
At A LRI 109% I R 32 A 4 R O R L LA HUARRS L | e B LR A
BN 72 0 o PR A s 36%, Y I R S A A L 109 G T TR A T
) B At BLA LA RS L | AR SO A B, v e 4 B R H R G o Tk
29% ., R ILPEEIEAREIRA KA 7 a2 ERTE 507 5 1 B80S 3] 4% , ieliZer
A K IH A TE 57 20 (BB M i , RO T REAR B 2 ) X T 2ad S ab B 80 T, (B AR X%
AIREIRER™ 7 i B s SRATH MRS 1

(Z) MBS 5| B S E T

K R AR TR — 3B A2 (6) A7) Jr 7 (AR TR L 56 UE P14 B skl X
Tl 5 e HE s A FRIVE A . 28 5 A3k 6 W7 A FMOLS #1 CCR A1) MP3 \MC3 A%
SRRy 3 o3 B U A5 T 75 G HE TR B AR S B A R AR K PR R %) K S B2 SBD, |
SBD, .SBD 53 W T (75 454, LADT38 b 2022 LU VG 48 B o A 77 5 T8 2R S5 R4 T R Sk 52 k)
Tolk s JeHER 8 . CCR 5 FMOLS 455 R, &% B A 7= i 7, 78 2003 4F 22417, B 2B
S 1E [ 5 00 Tl 75 e HE R BE | SR 1724 2003 4F 2012 4E43 it 7 141 52 7™ 4% 1Y BREE 5% 1 3
M S Ll P A8 B 50U AR 20 0 e A R A G X 22 I S I T B B T Y R R A
FMOLS (At i1t , JE < I 9% dat 76 SV RE IR 9% P i LU S A 39 0 1% , 23 38 )0 Tl 75 G HE 0o
FEREINK L 0.04% ; R sc A r= e e SRR TR AE 7= () LU EE AR RGN 1% , W3k js Tl 5 Y HE O
FESEINIE 2.42% , SR, 748 O PAEE SE M PN LA T 5 2 T e U5 A = S5 A 1 i i) Tl 75 %
HERCRE TR 0.01%,, LA 1 PGS 1R GRG0 26 0 i A0 e o 6 IX s, R BB VR A P8540 A Tk
1B Tl 5 G HE OB T [ 0.02% 5 AR AR BE 51 2 25 R AT S 3 1) Tll ¥ G HE O B
K 0.08% ., PRIL, A HEHIA Ry, BRI St S0 Tl 5 bt 2 A PR A 4 Tl v 4
HEMCR B2 5 B BRI BERF 25 A8 )7 A I A S5 A M2 5y, BISAIE T BOR B “ A" . 14 %
IRAN 2P AT AR AR T A 2 M A R AP T, X 308 i 700 BRI (AL 5 5 A 1 T R AR Tl 5
FIE A B2 AT ) S () SRR S T 5 30 1L 0 4 T T 2 R S o 3 — DB 3R ) S T 5,

QEXFT A EZFFF RLERTAHERLBENRECLBRACLRE, TEAK WM. KR B 48 8.
.4 4 5%,
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ARIREIR REVRIE B A AT O UG AR LA P 4R 5 o S D T 5 e HECR B (49 7

(=) EREFHEEEE S5

DAL 3B 25 T B 5 AL A B35 2 X A RE DR AL A 45 40 7™ L R W), 2 T A Tl 5 el 55
JE AR AT , 7EFEA R MPO MCO H g | ABREERL M % i, TR 25 T R IEBUR
SR A RNE” SR A B A BEPLYE S AR A it — s FIE AR R e O ik
KA IGAE . 3% 5L S BT 5 e/ 3 1A 125 ( BREAKLS ) X0 1 (b 75 445 #4128 2y L K LA,
9Kl PG4 Tl 35 R AR B A D B A R Al A TTAE RN 7 Fras . B /s —3fe ml )9
AT LAFEA T | AP R ) e 4028 5 i 32 1, AR 453t 3 B m] REAF A2 B9 — D sl 2 W7 i 5 S 1Y
SRR SRR SR RR Y AEE A A R D B AR 2 — BT MP1 R AR 7 L
EAE 2002 A5 DU EE AN 2012 4555 T F B AT AE ]I A9 A5 A VRS Bl s AR S M, 5 7R 505 T 9 4G
Foh {2 — AR MC1 BT B LT AE 2012 AR5 = FR AP 7E B E OS5 MEE )
Wt I TRIEAS  JRE (0 (LR S A PR 2l 2 W S IR Tl 95 e R i B IS5 R B 5 DL By
B FEA — B A LG P W ST 18] 5 85

*7 Wr B /N — FE 3 MPL MCI #hyfi it 4 2
W R R D Rk S & % PCAL
MP1 MC1
Bra®PE. R EAFE Bra . R EAFE
#r & . 200204, 2012Q2 Hr & 2012Q3
1995(02-2002Q3 1995(02-2012Q2
SCOALP 2.0969 * SCOALC 0.0770 ™
(0.3199) (0.0221)
20020Q4-2012Q1 201203-2015Q1
SCOALP 2.0929™ SCOALC 0.0024 ™
(0.3208) (0.0268)
201202-2015Q1
SCOALP 2.0822 ™
(0.3218)
RPCGDP 34.9202 RPCGDP 56.9923
(41.5890) (36.8605)
RPCGDP* -16.5425"° RPCGDP* -12.7967
(8.9203) (8.3217)
RPCGDP* 1.1329* RPCGDP* 0.7253
(0.4969)
RITE 0.0950 RITE 0.2064
(0.2174) (0.2233)
TOP 1.2865 ™ TOP 1.4764™
(0.2588) (0.2524)
RFDI -0.0950 RFDI -0.3102
(0.2258) (0.2063)
B R 0.9405 iE & R 0.9256
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SR WAl I AN T AR BN REAS 2 B Al T T HL 220 1 742 & 8] i) REAFTERY 2
A2 N N AR PRI R, 45 SR AT e AP AE I R (A Al T4 2R TR, Rt , 5 Sk — 2D i o S5 A 1
Wr a5, 3% B8 FMOLS I CCR Bl 5 %t 28 S AT 404, DA TE Ak 128 2 ] 1) 05 200 A DG M A
AR [R5 25 TR A Y 22 i IR R ) R, DT A5 3 T e Ak 0 400 A 1485

B, AR /D IR AT i g W 20 28 Bai—Perron WY a0 V2 AH — B0 7 12
R BRIBAT G 2R M ES A PEWT . IR L5 ] AFEARBERL MPO MCO Hr, #E— Al 1H A (8)
() LABIEBOR AT« BB

e, =a + B, SCOALP, + B, SBD, x SCOALP, + B, SBD, x SCOALP, + B,FDI, +
B<TOP, + B,RITE, + B, RPCGDP, + By RPCGDP* + B, RPCGDP’ + ¢, (8)
e, =a + B, SCOALC, + B,SBD x SCOALC, + B,FDI, + B,TOP, +
BsRITE, + B, RPCGDP, + 3, RPCGDP’ + B, RPCGDP; + &, (9)
BBl — MR UL 2 38 A A S AR AR AR B W3 1 F St R e A A
K — AR TERT S, 2% 8 AR 9 BN i T H 2850 M B s i IR 2R Al 3%
B, X A MPO " () SCOALP 7% 3 ITAS HEIAR ) F Ge it iat— 03 B S O 100 235 44 P 1T o5
ANBCH 2, HLIKEUREE] g 2002 AR5 = ZREE I 2012 4E45 2R, R MCO HhAE & SCOALC, in
FCEAEINAL F Geiti— SR W S L 25 A PR W7 080 1, BT ST ] oy 2012 4R %5 —
&, XS5 5515 R 1 PR R A DL S ASER 43 R 6 B /N T il A SR AR 1 4
FAPEIRT S AT B IF— 2, RIAS SCA Sy, S5 PRI i il &5 PR R 5 RS, H bk, X |
HEST T SRR R HUE BT UOR AR I T R IR A5 i AR 5 AT A (8) 1 (9) 1%
F| MP2 H1 MC2 FEBILE T 265 FIE 6 h FMOLS 5 CCR WiRh )7 B X485 MP2 MC2 YAt i14%
F5 MP3 MC3 # o y—2k, tb Sl 1 R BOR S i (SR

* 8 SCOALP % % 4 P Wy 3K
Bai—Perron #f & 46 |
A K :199501-2015Q1
A A LA 3, 81
W 5 % & . SCOALP
3E B 45 &% & . RITE TOP RFDI
SRR E % i R AN S 2
V- AL - )

F-Z it A F-G it e -1
1 20.8762 20.8762 8.58
2 28.0176 33.2951 7.22
3 17.4610 25.1368 5.96
it T R 1R
1: 2001Q4

2. 200203, 2012Q2
3. 199801, 2001Q1, 201202
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*9 SCOALC % 55 Ayt iy i M3
Bai—Perron W7 5 46 |

A 1995Q1-2015Q1

A8 WL A #2080

W 5 E & SCOALC

JE Wi & & & . RITE TOP RFDI
KA & % BT R AN 1
AR E R S W R AN, L

Breaks P-4t A AL F-45 14 I 18
1 55.1745 55.1745 8.58
2 42.6277 50.6573 7.22
& THIT BT
1. 201202

2. 199802, 2011Q2
() SR T
SHERR R A AR R R AEAE 0 22 TR LR M IR, B Je 3B N T RO 25 4 Rk ok
AT WA . Belsley 4 (2005) E1, nARFRSEFR A4 GDP ByAEL k4l &4 W ol g4
DL b AR B P ARE(E R T8 T 0.5, BT e AR B AP 7 2 ek vk, 3k 2-7 455 UK
A SCT AN TN AE 2 i P | ] N R SR B /N SR — A S5 RS 3. &t
ST TR A B A R f

B HRMEERENX

ARSCIRGE 7RI L P58 Tl 5 ReHEIcm B i) RN R IRk — 2P0 5 1 i 5 AR 3
SEERLTR BT S A8 e RE R AL 25 K 78 By 0 Tl 175 e i o B2 A 520, AR SCLALLI PG 45 A 1995
SR —ZE R 2015 AFEE — 2R 21 4 (] B 2 JBE ) 1] e 90 Kidls B BEAT T R ST R SSIE A
FEEGRWT

LU P 4 RT3 A 7 R G T L BRI T Bl 4 R E TRy, T vt ) 89 e o 38 o 2
N, SE I PO A AR, A5 S AR 5 4 R EEN Tl 30 ) 3 a4 B S S A
L T T e A H) L H T R B R, S P B MR PP A 3 B L A KB R R 2
D R PR P I BOR S | S B 4 A B9 T 1) 2D HE B 1 3 B0 R B

SR LI PG4 BT R 28 B A S AR TR B R AN 1 O AT, ool o e A RE R L 5 25
Ay T et AR T 975 TR HE e B A T W Ay R S P 5 (SCBE 0 L G 28 8 2 5 A ol g o
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X — TR A S, A2 IR RE IR TR 45 M AT O HU e A A = S5 R A D B A /0 Tl 75 e HE
SREERYTE T . A LUREA : (1) BRSEPPOIL A S0 , ILRE L P52 S Tl AE R TR i S
XFHEREE R EA T VAL AR5 75 TR o 3 A0 8] 42 SR A lb B 9 O F B 0 B AR i 56 HE i
ISHRAIT R TR 1 A 7l R 95 Qe B2 o (EXF T Tl A R — it o 22
DAAR R LIPS | T B S AR I RE IR A 7 S5 A AT I B2 M i 55 . (2) L7 4 e Y 22
DA A 1 J5 3l 1 25 b R R AR Tl A 7 T B S AR B A X T 1 e, g I
A REVR Aol T Bim AT R e RE TSR A HOR LB BERRE e (IR, 53 Ah X — 23 g L fie it
T HORTE N R BRI AT e ARk 1 PE A BUR AN BT TR L V% 5 RERY T
HEETTBENRAE , 0 A0 FL YRS A, AR AR AR Tl 75 e HE TSI BE o T 2 7 o, JUAE 2 Al 7
BORESR A5 L 4548, 85 T30 22 075 1) i (L2 MR85 [ i LARE 77 B 5k e 22
B2 EREAGEN P A AT N R AR R BT LR Y, B 52
BORAESS A A 7 AR AT DR 68 e AR T 15 e HR o 58 ) 9K 50 g A TH 585 T ¢ T 9 2 A
14,

SN AN R BT RE AT SRR AR Tl 75 Gt B2 | D Sy FLRE VR A b AR T 3 0 B35
71, USRI VG4 Tl S5 i nl R 82K e, EHXEXTAMNR 5 AR SCN R 1L PG48 B2 5 FF iR 5 T
75 B HECR BE BCIEAR DG, SR PRITE T LU PG 48 %) A0 B2 5 28 5 32 BEARFE T I8 4R LA 00 8™ it 1
R RA B — 4 SRR 2855 A5 AL X BT 25 e SRR B BB A, R Tl
15 YRR e e AN B RN TN TS A R PREEIR BB, Tl 79 e HEHOR BEAS 21 2k
¥ o ASCIRINUEN] T AR5 Tl 35 Qe R R B 52 N TUBR A 22 1R IR 26

LRE VLN, o v Tl {5 Qe e e bR Az 25 S i, S SRR L P 1Y
FAR, — 7 2t — 2P RIS IR BT 5 AR ML PAT P e BUR H 5 1748 PR OR 4 i
R EAERRAR Tl 75 Y HE R B2 5 55— J7 I, AN I8 R 3t ST SO TR A 1L o A4 B PR 22
DRSO, AR L 25 R TR g B8 AR Tl 228 5 e Mo A JC AR A 2B 7™ ik S 9
LR, HEBE LY A 2 TP ) R Y B 2o T N . WS BCA BT RE T Ao
BELEFAEAKF RSN RIAE BB, O T 5 B3 0 9 R 18] 5 4 T, DAk 7 il A2
PR R, SN SN 5 M EEE TS, A RE MR IRAE DR L DY 4 A S PR Y S MR R R
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B 5% -
Pt 5% 1 W R BRI
T KPR —W £ 5
# & FA bk B AH 8 FHE Hnbk FAR
HFE R Eﬁ%iiﬁ HIER L:ij;;ﬁ;ﬁ HIEA Eﬁgizﬁ HIER lff;jiﬁ
CODI -9.5653 | -14.6085 -3.7396 -4.4235 | -4.8879 | -5.0633 -6.4914 -6.4893
SDI -3.7313 -3.3190 —-3.5845 =2.7508 | -4.6948 | -5.0514 -7.8499 -7.3019
S021 -2.9054 | -5.8966 -3.5289 | -3.0513 |-5.7694 | -6.3902 -5.3052 | -6.0291
N7 -12.2285| -4.8336 -1.8931 | -3.9168 |-61.9090| -50.2615 | —-20.0998 | —-21.1721
WGl -5.6205 | -5.7370 -5.6059 | -5.5626
wwi -3.6792 | -4.2235 -3.0886 | -4.1381 | -4.6305| -5.1807 -5.4926 | -6.1740
PCA1 -3.1298 -3.1339 -2.7768 -3.2162 | =5.5479 | -5.3949 -8.4392 -6.6823
RPCGDP | -3.0701 | -2.2930 -3.0670 | -2.2931 |-10.0012| -2.2931 | —10.1140 | —-10.1118
RFDI —-4.8467 -4.9149 -4.8360 -4.9249
RITE -3.0660 | -4.8173 -3.5392 | -5.4582 | -4.7209 | -6.3111 -4.7644 | -4.9240
TOP -5.6674 | -5.2368 -4.9402 | -5.2196
SCOALC | -5.5544 | -6.0052 -4.9517 | -5.5139
SCOALP | -3.9246 | -3.7666 -3.4066 | -4.0353 | -4.8686| -5.0912 -4.7621 | -5.5641
BIER # B 5 4 IE R
1% 5% 10% 1% 5% 10%
-5.3476 -4.8598 -4.6073 -5.7191 -5.1757 -4.8940
Mt 5 2 MPO R#77 £ 5%
HFAEAE 155.7799 | 0.007282 | 0.002148 | 0.001396 | 0.004588 | 8.31E-05 | 3.20E-05 | 5.61E-08
FAE# | 3.60E-10 | 7.70E-06 | 2.61E-05 | 4.02E-05 | 0.000106 | 0.000106 | 0.000274 1
KR EIE
sy 1 2 3 4 5 6 7 8
RPCGDP | 0.999988 | 1.15E-05 | 7.05E-10 | 5.99E-13 | 1.55E-14 | 2.55E-15 | 3.31E-15 | 2.23E-20
RPCGDP* | 0.999953 | 4.64E-05 | 9.76E-07 | 6.54E-10 | 1.86E-11 | 6.59E-12 | 3.65E-12 | 1.09E-16
RPCGDP® | 0.999891 | 0.000105 | 4.01E-06 | 7.43E-09 | 2.65E-09 | 4.21E-10 | 1.99E-09 | 4.84E-12
SCOALP | 0.226168 | 1.13E-01 | 0.659439 | 0.000362 | 0.000312 | 0.000104 | 0.000943 | 2.59E-09
InRITE | 0.391099 | 0.005322 | 0.127948 | 0.400966 | 0.000384 | 0.07428 | 1.23E-06 | 8.96E—13
TOP 0.306384 | 0.138779 | 0.040252 | 0.416673 | 0.040896 | 0.057016 | 2.09E-07 | 6.40E-13
InRFDI 0.00289 | 0.085816 | 0.143762 | 0.152666 | 0.60073 | 0.014134 | 2.65E-06 | 7.03E-11
C 1 2.00E-07 | 2.55E-12 | 2.75E-15 | 6.27E-17 | 3.02E-18 | 1.41E-17 | 4.09E-23
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Bz 3 MP2 RE T ENFE
s4ed | 8.382402 | 0.002258 | 0.000304 | 0.000149 | 0.000184 |2.01E-08 | 1.01E-08 | 2.53E-06 | 1.17E-06 | 1.41E-09
FHH | 1.68E-106.24E-07 | 4.63E-06 | 9.47E-06 | 3.91E-05 | 0.070123 | 0.139452 | 0.002839 | 0.006147 1
R BAIEM
TE 1 2 3 4 5 6 7 8 9 10
RPCGDP | 0.999856 | 0.000144 |2.21E-09 |5.94E-11|4.13E-11|4.15E-10 | 1.22E-17 |4.13E-14 | 1.16E-15 | 1.33E-14
RPCGDP? | 0.942449 | 0.05755 |3.74E-07 | 2.80E-08 | 3.01E-09 | 1.27E-07 | 3.52E-14 | 2.00E-11 | 1.58E-12 | 1.49E-11
RPCGDP? | 0.894176 | 0.105729 | 5.68E-05 | 5.03E-06 | 1.34E-07 | 3.32E-05 | 5.51E-09 | 4.28E-08 | 3.13E-08 | 8.74E-09
SCOALP | 0.08828 | 0.910727 | 8.16E-06 | 5.21E-05 | 0.000222 | 0.00071 |8.09E-10|6.34E-08 |8.39E-10| 0.000713
SBDIXSCOALP | 0.024123 | 0.05315 | 0.123376 | 0.243147 | 0.185573 | 0.180289 | 0.057245 | 0.133085 | 1.19E-05 | 0.204419
SBD2xSCOALP | 0.018247 | 0.589132 | 0.118227 | 0.075604 | 0.002374 | 0.033486 | 0.149711 | 0.01322 [3.53E-07| 0.013655
RITE 0.004541 | 0.022042 | 0.596583 | 0.302159 | 0.074675 |5.14E-07 | 2.37E-09 | 8.75E-10 | 1.29E-12|5.99E-06
Top 0.072073 | 0.000724 | 0.791182 | 1.61E-05 | 0.135995 |9.76E-06 | 3.22E-09 | 6.61E-11|5.88E-13 | 3.60E-05
RFDI 0.010477 | 0.012193 | 0.570941 | 0.338611 | 0.067771 | 6.44E-06 | 2.55E-09 |9.14E-10|4.66E-11 | 1.31E-05
Constant 1 2.09E-09 | 1.52E-12 | 5.73E-12 | 1.27E-14 | 3.99E-14 | 1.03E-14 | 2.66E-16 | 5.29E-18 | 2.24E-17
Mk 4 MP3 ZE T E DR
4R |6.22E+08 | 1955.789 | 7.454679 | 0.110823 | 0.030417 | 0.021383 | 0.000355 |3.98E-06 | 1.56E-06 | 1.07E-08
AR 1.72E-17 | 5.48E-12 | 1.44E-09 | 9.67E-08 | 3.52E-07 | 5.01E-07 | 3.02E-05 | 0.00269 | 0.006853 1
£
TE 1 2 3 4 5 6 7 8 9 10
RPCGDP | 0.999977 |2.31E-05[5.21E-09 | 3.55E-14 | 1.61E-15|4.71E-15|1.33E-14 | 3.02E-20 | 1.00E-18 | 2.71E-20
RPCGDP? | 0.999892 | 0.000101 |6.60E-06|1.77E-11|2.66E-12 |4.63E-12 |1.49E-11|5.56E-17 | 1.68E-15|1.34E-16
RPCGDP? | 0.999739 | 0.000234 |2.73E-05|8.12E-09 | 1.11E-09 | 1.99E-09 | 8.74E-09 | 3.54E-13 | 6.26E-12 | 5.94E-12
SCOALP | 0.092187 | 0.00198 |0.904613 |2.99E-05|7.70E-05| 0.0004 |0.000713 [3.27E-10|4.84E-08 |6.07E-10
ELDXSCOALP| 0.034131 | 0.247428 | 0.048323 | 0.016883 | 0.036814 | 0.305311 | 0.204419 | 0.026753 | 0.079932 |5.92E-06
SCOALP | 0.002574 | 0.008358 | 0.735869 | 0.047736 | 0.040566 | 0.007832 | 0.013655 | 0.136597 | 0.006813 | 1.88E~-07
RITE 0.24627 |0.016093 | 0.011311 | 0.547446 | 0.069646 | 0.109227 |5.99E-06|1.65E-09 |5.67E-10{9.44E-13
Topr 0.087165 | 0.046388 | 0.001309 | 0.691122 | 0.008177 | 0.165802 |3.60E-05 |2.89E-09 |2.36E-11|6.20E-13
RFDI 0.009269 | 0.027442 | 0.003981 | 0.406257 | 0.535164 | 0.017873 |1.31E-05|3.81E-09 | 1.06E-09 | 5.92E~-11
Constant 1 4.03E-07 [2.07E-11 |2.66E-16|5.29E-18 | 2.24E-17 | 5.60E-17 | 1.08 E-22 | 3.69E-21 | 4.96E-23
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Mk 5 MCO R¥ T EN R
dhgeqn | 1.22E+09 | 3038.452 | 0.22819 | 0.066987 | 0.05935 | 0.011963 | 0.000214 | 2.97E-08
A | 2.44E-17 | 9.77E-12 | 1.30E-07 | 4.43E-07 | 5.00E-07 | 2.48E-06 | 0.000139 1
R IRFAEE
1 1 2 3 4 5 6 7 8
RPCGDP | 0.999982 | 1.83E-05 | 6.76E—13 | 1.91E-12 | 3.90E-12 | 3.37E-12 | 2.46E-15 | 4.30E-20
RPCGDP* | 0.999917 | 8.35E-05 | 7.56E-10 | 2.31E-09 | 4.61E-09 | 4.13E-09 | 2.88E-12 | 2.12E-16
RPCGDP® | 0.999804 | 0.000196 | 1.70E-08 | 5.04E-09 | 3.70E-08 | 3.67E-08 | 3.36E—10 | 9.40E-12
SCOALC | 0.006474 | 0.000286 | 8.87E-05 | 0.011699 | 0.668025 | 0.16361 | 0.149818 | 5.38E-08
RITE | 0.260512 | 0.005448 | 0.605195 | 0.000154 | 0.125262 | 0.003426 | 2.48E-06 | 1.20E-12
TOP | 0.242369 | 0.059129 | 0.532996 | 0.044233 | 0.107975 | 0.013298 | 3.07E-07 | 7.92E-13
RFDI | 0.034367 | 0.00175 | 0.212461 | 0.678428 | 0.071486 | 0.001504 | 3.96E-06 | 1.03E-10
Constant 1 3.19E-07 | 3.02E-15 | 7.96E-15 | 1.66E—14 | 1.38E-14 | 1.03E-17 | 7.86E-23
iz 6 MC2 R¥ 77 = 7R
s |6.65E+08 | 1704.052 | 0.148705 | 0.046229 | 0.032029 | 0.007046 | 0.000133 |4.82E-05|1.06E-08
M3 |1.60E-17|6.24E-12|7.15E-08 |2.30E-07|3.32E-07|1.51E-06 |8.01E-05 | 0.00022 1
% BEAFAEAA
¥ 1 2 3 4 5 6 7 8 9
RPCGDP | 0.999981 | 1.88E-05 [4.00E~13|1.80E~13|5.00E-12|3.75E~12|1.80E~15|2.34E~16|2.82E-20
RPCGDP* | 0.999914 |8.56E—05 |3.34E~10|2.52E~10|5.93E-09|4.60E-09|2.09E—12{2.79E-13 | 1.39E~ 16
RPCGDP® | 0.999799 | 0.000201 |1.48E-08 |5.93E~12|3.20E-08 |4.27E-08|3.35E-10|1.16E-11|6.15E-12
SCOALC | 0.000393 | 0.015728 | 0.049189 | 0.189788 | 0.451577 | 0.146945 | 0.139385 | 0.006995 |3.28E—08
SBDXSCOALC| 0.06496 | 0.083467 | 0.210213 | 0.174544 | 0.005287 | 0.057053 | 0.11242 |0.292058 |3.79E—09
RITE 0.245313 | 0.001134 | 0.508543 | 0.155832 | 0.086406 | 0.002768 |4.20E-06 |1.46E-08 |8.38E-13
TOP 0.102844 | 0.134987 | 0.629679 | 0.000368 | 0.122248 | 0.009873 | 1.51E-06 |8.83E-08 |4.53E~13
RFDI  |0.000356 | 0.049473 | 0.452184 | 0.445531 | 0.048016 | 0.004435 |4.81E-06 |4.18E-10|4.41E~-11
Constant 1 |3.28E-07|2.26E-156.43E-16|2.12E—14|1.54E~14|7.60E-18|9.73E-19|5.16E-23
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iz 7 MC3 REHENE
bLgi2ik 6.02E+08 | 1551.773 | 0.122543 | 0.036624 | 0.02716 | 0.005693 | 0.000109 | 4.73E-05 | 1.20E-08
M 1.99E-17| 7.71E-12 | 9.77E-08 | 3.27E-07 | 4.41E-07 | 2.10E-06 | 0.00011 0.000253 1
F B
Tg 1 2 3 4 5 6 7 8 9
RPCGDP | 0.999981 | 1.89E-05 | 5.30E-13 | 1.17E-13 | 4.76E-12 | 3.32E-12 | 1.75E-15 | 2.49E-16 | 3.50E-20
RPCGDP* | 0.999914 | 8.60E-05 | 4.61E-10 | 1.70E-10 | 5.64E-09 | 4.07E-09 | 2.03E-12 | 2.96E-13 | 1.72E-16
RPCGDP® | 0.999798 | 0.000202 | 1.59E-08 | 6.35E-11 | 3.13E-08 | 3.73E-08 | 3.03E-10 | 1.47E-11 | 7.63E-12
SCOALC 0.002265 | 0.021861 | 0.034747 | 0.165046 | 0.483713 | 0.148141 0.13531 0.008917 | 4.42E-08
RRDxSCOALC| 0.121969 | 0.13133 | 0.158311 | 0.130246 | 0.006011 | 0.037327 | 0.108271 | 0.306536 | 3.24E-09
RITE 0.242618 | 0.000211 | 0.542721 0.1194 0.092057 | 0.00299 | 3.66E-06 | 3.02E-08 | 1.11E-12
ToP 0.080368 | 0.169112 | 0.614018 | 0.000653 | 0.125524 | 0.010323 | 1.21E-06 | 8.61E-08 | 6.18E-13
RFDI 0.004718 | 0.071324 | 0.402613 | 0.479156 0.0389 0.003284 | 4.67E-06 | 2.66E-10 | 6.16E-11
Constant 1 3.30E-07 | 2.91E-15 | 4.07E-16 | 2.02E-14 | 1.36E-14 | 7.35E-18 | 1.04E-18 | 6.41E-23
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Environmental Regulation, Energy Structure
Change and Industrial Pollution

An Yao and Zhang Lin

(School of Energy and Environment, City University of Hong Kong, China)

Abstract ;: The Shanxi province faces “resource curse” as a result of over—exploitation and waste. By constructing the
industrial pollution index using principal component analysis (PCA) and the data of Shanxi province, we utilize sev-
eral time—series estimators including Fully—Modified OLS and Canonical Cointegration Regression to deal with the
problems of serial correlation and endogeneity. The results show that the higher the share of coal production and con-
sumption both increase the industrial pollution intensity. Compared with the impact of share of coal consumption, the
share of coal production causes more serious negative externality to the environment. The implementation of stringent
environmental regulation and resource—based economy reform shift the long—run industrial pollution intensity curve
downwards. However, resource—based economy reform significantly stimulates the decrease of industrial pollution in-
tensity via adjusting the structure of coal energy production and consumption. Specifically, adjusting the share of coal

consumption has higher potential to reduce industrial pollution intensity. Therefore, to accelerate the establishment of
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ecological civilization and achieve the goal of beautiful Shanxi, it is imperative to expand the investment of environ-
mental governance and firmly implement the stringent environmental law to decline the industrial pollution directly.
On the other hand, we should spare no effort to enforce and deepen the resource—oriented economic reform in Shanxi
province. In the meantime, it is necessary to adjust the industrial structure and reduce the dependence of industrial
economic development on the coal production and consumption. Another policy handle is to introduce the foreign in-
vestors with innovative ability and advanced production technology to set up factories. This measure can trigger the vi-
tality of market entities, stimulate competitiveness of enterprises as well as optimize the production efficiency and
quality of products. Only in this way can Shanxi province completely tackle the negative externalities in ecological en-
vironment.

Keywords : Environmental Regulation; Long — run Industrial Pollution Intensity; Regulation — induced Structure
Break; Share of Coal Production/Consumption
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