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An Empirical Analysis of Relation of Coal Consumption and GDP of
World Main Consumption Countries Based on Cointegration and
Error-correction Modeling Techniques
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Abstract: With cointegration analysis and Granger causal relation test, the causal relation of coal
consumption and GDP of the world main coal consumption countries (China, US, India, Russia, Japan
and South Africa) between 1981-2005 has studied in this paper. The conclusions indicate that the causal
relation of coal consumption and economy growth is various as of different energy consumption pattern
and economic policy. According to its own energy national condition and international situation, each
country can constitute scientific energy strategies and policies.
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Ehr b, BEREAEEMAABENRREANKRE, NEFEEE, SR8
LRELMTERNER, FARRAMUELSR LS BB MAREN =22, fiHHES
-2, REFMERASZ 2 ERSF R RERH AEH . EXELWAR (BP) 14
i, ERMAETIR, SUtRNERERETR 224 F, MAMEE 40 FAKE, KBS
¥ 60 FNAR, EREEMEREF K REEGEEEM.

1 R HRMES GDP #HKXE

TEt R AU B LA A — B R M. AR 2BR, 2003 MUAEH NG 205 S BREL TN
B EEE 23%09, # EA MR R BTG B HAZ] 2030 KK N 27% . K
REHkiETe, SEMSRMEM—RERERL, EROSREBYERELIZMERR. %
EAMAR (BP) fhit, 23R 2003 MEREHEMIT 6.9%, MAMAHERBRIUEMT 2.1%.
SHRnt, 2RBF MR BIFAHBK L, HHRBERFBRBEKEMK, 2005 EHRBT
THRERIFHEBEY, 2RSFHKETIAN 4.3%10, hERBHHASFBELY
RIBEEVE NS, thR T M E4 4 (OPEC) Fli3) 2020 MR ERM A AW, B
BRI R ey EEEE MY, 3% IEA {5t 2003-2015 £E[E {7 GDP ¥ LA 3.8% HIE MK,
BHHREERYERAREY], GREOHEE, LE L FUURREREM RSN
BENMK, BRI ErnER.
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FHUEH D WL, —SERFHHERERRR G, mkE. KA, R, 2
SERCLSEARENNTERT TTRBEE, URRBESENHEREE, MORKIERZ
HaxawkgR i, FREBNSFRK 2 AREFE ‘AR XK, BEERRERNT
MERXR, BESEBRAZHFHKERSHHEH T HRATR? I, HEHF T ERR
ERER (FE. #2E. E. ®RFH. BAAREE), MEERERS2FNEEME R
AR, UG —SUIROBFR T, HRERRE SBORM R R R 2 DRI IKIE.
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2.1 BEARERXRR TR

Grangerl'? fil Sims™™¥ RIMERXRRRITRE - MERBTHY T IS 1R
EREANTE, MTRAREFR, X, Y. Y Y X B BEREE" 4 HSNRAA
Y 0 FEEAR R TR RS E AT X, MEZ, MRRR Y % ARHFIBM X A
LBHFEY X X B BERFE L, #ERLARERAARERNFFIRTRE, B
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ERMUER (Yt =12}, EY, =8+ HP 6=1, ¢ h3—RBELE, B
E(et) = 0, Cov(es,€1-5) = ft—s < 00, 8 = 0,1,2,---, MFHZABRNEMRLERE (Unit Root
Process), # Y; = Y1 + &, HW¥, & MXFM M, H E(e) = 0, D(er) = 0® < o0, B
ee ~i1.d.(0,02), W {Yi,t = 1,2,- -} H—HEHL¥3) (Random Walk) L.

HHEARIBRSE B/ ITRAR, MY, - Yo =&, NUNEFH Y, FH—Hrp
AR, o 1(1), —h, WmRETREREES Y, 21 d RESEBITER, WHKELH B
BEFR, iolE 1(d), B d RAREENY, RFIASHAMRINM. #ITRARRBEE
FARIB A, 1 DF B, ADF i, PP ¥, AXFEXH ADF (Augmented Dickey-Fuller)
BR%, KRANKRRFRR.

AY; =8Y, 1+ &AY 1 + -+ o 1AY iy + &, (1)
AY; =a+0Y; 1 +6AY 1+ -+ o1AY pi t ey, (2)
AY;=a+pt+6Y 1 + GAY -1 + -+ Ho1AYy_py1 +éy, (3)

A R—MENFG; o, B, 8, £ ABY e HHEHLRET; p HRAEMGHIY, 23CKHA Engle
Rl Yool'®l $ i iy /]Mz BHERI (AIC) e BN EHM p. 77 Y. HOMELTHS), B
AN LA, TREZERARX (1) FH Y BEE 0 5, HRAMEELERX (2); F5
Y: et AR LA R TREZERA (3).

HOREBY: KBS Ho: 6=0; BT H,: 6<0,

MARREHERTHRE, NERFRE H, MELLEERR H, WKHF Y. #
ERAR, BIFTRFF RZMKHFH Y, FEERMR, &TRFS.

2.2 HE

BB ET 1978 47, 7E 1980 4EFUT R Engle M1 Granger('? Froif & BER. H
St 73], BRRENE ST, EHALASHRTRE. HEMTRERNEFL mHE
HEEAHEM LR BERNZEEH S SHESNER T ESERMI L. B
R ERRRER L R Engle-Granger RBFHAREY:, 1KY EG RR.

HB—: HHEA Y, = o+ 8X, + ¢ BIERRBHMEIHE ¢ f1 § REAREEITHE
E=Y, - a&- 8X,.

BB RBRET ¢, WP, & ADF RREZEREY ¢ ~ 1(0), MW . BTRF
P, AR Y M1 X, 2 I(d,b) BrivEn.

2.3 BERERARRER

MNER X, Y ZEBERERLARRIBNT:

B, RRFBE Ho: “X NESIE Y BhER", M TRARARE#THHT

P 14

Y, = Zath—i + ZﬂiXt—i + fat,

=1 i=1
KH, we HEREFI. p WG o F 6 KRR
MRARR R 61,6, B HPELH N BERRAHNE, NELTREE, B2 X £
R Y REFUHER", Bk X =Y,
3 HEFER
3.1 TRSHEHZEN

ARG ERRM B G LI B SE R RBATHR, LI 1981 - 2005 FERHHFLHER
W#WR”S GDP ¥i%, BiEXET BP K& IMFUO6 #7434 %)% MTOE (Million Tones Oil
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Equivalent) X BNC (Billions National Currency), 4B N T HRF R FF L, XF
27 InC, InG AHFRRERERE R GDP i BRI EHEN M FEANE WA R. & 2 Kt
T 1981~2005 SE & EERIE R GDP A sha#, WA 2 TTLIEY, 6 AEFAH ATAERY
BB EE, RAGRNZATEEEEDBEXR, IHEEHTRURADIBERE, BE
HHABREE T REF XM EViewsd.0 SEALHY 17,
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3.2 Bfripiele

M EViewsd.0 5{¥, X InG, InC HMBMRHEIT ADF BB, BB I7RH TR B
RBIREITERRE, RA AIC N EREREN .

#®1 InG M InC BAAREK ADF RHBHR

].l’l Gt ll‘l Ct
ADF | \WR{E 5% | ADF | imR1E 5%

HE BF7 -2.3972 -3.6219 -2.9317 -3.6219
—Br&Ea | -1.9994 -3.6454 -1.2745 -3.6454
THrES | -4.4270 -1.9583 -4.2199 -1.9583

*H FER 243122 | -36219 | -3.1434 | -3.6219
-3.0681 | -1.9574

21];: 3 RF7 -3.4205 -3.6219 -1.2985 -3.6219
—fr#45r | -3.6852 -3.6330 -3.6046 | -3.2602*

HZ& FF5 -1.5954 | -3.6219 | -2.1727 | -3.6219
—r#&4 | -3.6373 | -3.6330 | -3.1469 | -1.9574

®EH | FFEH -3.5509 -3.8730 -0.4182 -3.6746
—Wr#&4 | -2.3388 -3.1801 -1.1896 -1.9614
ZkrEa | -2.6593 -1.9791 -3.4362 -1.9627

-E[3 :3:2] -0.9348 | -3.6219 | -2.7986 | -3.6219
—Br#&4y | -3.0778 | -3.0038 | -2.4058 | -1.9574

HE: * GRE 10% FitE

HRARERTLUE, BREE G SNTEERNFEFFIE 5% BEKFHEETRLY, H
St —WrEs (HA, B RN 2 (FE. RFH) 5, FHE 5% BEKTR TN, &
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B InC 7 10% BFKFRTRY, TUHTRZAERXZRE. TXRE G, nC FEH
Breet, RERETT-SHRhERR.

3.3 PhERR

BN EEAMATRE, BE, HA, i, PEH. RFFHEEHBREAR. R Engel
- Granger A EFE, X InG, nC RRH#ITHEXRRR. B2 OLS MAHEHEMFI e
HATRARBRRE ADF RRERIH R 2 1K 3.

¥ 2 InG fl InC EAKSHER
T %l
dE | BE | BEx | ®RFN | ®E
InC - InG | 14.6599 | 29.7988 | 9.2983 | 0.9881 | 10.2347
0.0000 | 0.0000 | 0.0000 | 0.3426 | 0.0000

%3 REFF e Bl ADF RRF

€t FHE B Hx | RPH | ®¥E
ADF RIfH | -2.7901 | —1.7899 | —0.9539 | —3.9834 | —1.0611
WE R 5% | —1.9566 | —1.6246* | —1.6242 | —3.8730 | —1.9566

& * mAE 10% gitHE

M3 TR, PE. HE, REFHHEFIE 5% K BEKTRIEBK, HEMK
HAMEHHE R MFERMAELR; WHA, HESEFIAFEDERE.

3.4 BRERBRXRRBLER

HREEAEEXRRMINE, BY nG, nC WARMEE, WRERHTRR, @
F Granger HRXZRBMHEHNHENEE, RBATET AIC EMENGEEHEN
. InG, InC 2Z [ Granger ARXARBLERNE 4.

¥4 ERHRESERBAZENERXRRR

/W F 1§ pfH | R | BRXRE]R
#E |InC=1InG | 03732 | 0.6938
&3 InG=InC
InG =+ InC | 4.7365 | 0.0223 | {E#
BIFF |InC»InG | 01872 | 0.6697
‘ &2 InC®¥ InG
InG» InC | 03651 | 0.5521 | &2
HZA |InC»InG | 02217 | 0.8033 | %
InG=InC
InG=»InC | 3.0918 | 0.0701 | {54
RFH | InC» InG | 30.2604 | 0.0003 | {E#
InC =InG
InG»InC | 24738 | 0.1468 | %
BE [InC»InG | 1.1981 | 0.2861 | &2
InG=mC
InG=» InC | 3.9689 | 0.0595 | {E#

H¥:InC» InG FR “InC ¥ InG ®’A Granger BRXE"; p (i
RBLEE—REROEE,

B3R 4 RITTURKE: FE. BE (5% WBEKT). #HiE (10% HBEKT) HLT
InG % InC, TR InC » InG, %8 GDP HEKAEREBRFELFHERXE (GDP 24
REVBERFE, MERKERURRZSHH OB 2AERRE). MRS ERER
RHERBEFHRABIAFER, EEREANLSFHL AUAEERELE, BysE
10% # BEKFLEAFERT G » InC X 1nC » InG.
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4 Hie

ETHF EZHRMBER 1981-2005 4£5 1 H08E FORHA B 701K L0 B R 5 1 S0 35
WRZEHERER, LUNER R SBORM # E R R MM IKE, TR SRR, &
H. BB, REFHHFEREBNEFHK 2 (FERPHEXR; THE, FMEREFIRE
ENBEXR. ANXEEZERERASFHKZ AHERXRRAEL—BH, FEH, A
FHEEFELT MR IERWE TR, RFFEERERY BN SHHRWBREER,
THER A T B H M K 2 MR R R R R, SENEFEREE b TR B,
TRERBIERERASFE K AHERXR. A TFEMEROBEEYREWAR, Lm
PERRHERIERBESM PG 70%, TEERNRX 28 L, SFBOLA 8, FHit
FEAERERHERRBEH R EYERLER B EAEI.

RUGRHFRNERBRO S CTREEBRIEE, £EBLTLURE H & 8505 E %
BER B S, HEfFrEERE SBOR. RN ERN, SFHMKRSEER YR
HRAFRE, RREBEHINHFRFHEFHE, BV ZIMABRERERN THEAE, &
AR — KRBT PRI LA, RICBERGA, TATH L RBTENY JLh vyl s 3 TR T Bk
W, BTHRRIERREFIMRE Granger [RHE, BERFLHTOREN K LA RN KARR
RERMRIR, X RORER SN B LR QINR, mTES ARSI EN, RESIH
B, HeShREURIREE TRE R ATy KRETRGLR RE, BT BT B AT A0 s [
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