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W 8 (2000) - WU PR Y A G PR S PRI R 2 T -
Pfﬂif?—rﬁﬂ 120 ¥ » pp.271-335 -

VBT - SR (2009) < ) RITIEFTL PO # S BRAD FIRE « EYETRR
AEPE6:2 0 pp.1-17 ©

‘?IEJIWEP ~ ZFFag - JEEITH (2012) o 3R pLER AT - BB A ST TR B
f}%} 5% o http://www.greentrade.org.tw/newsletter edms/23685

Amending Directive 2003/87/EC so as to include aviation activities in the scheme for
greenhouse gas emission allowance trading within the Community, Impact Assessment of
the inclusion of aviation activities in the scheme for greenhouse gas emission allowance
trading within the Community,

http://ec.europa.eu/clima/policies/transport/aviation/docs/sec 2006 1684 en.pdf

CE, Giving wings to emission trading, Inclusion of aviation under the European emission
trading system (ETS): design and impacts,

http://ec.europa.eu/clima/policies/transport/aviation/docs/aviation et study en.pdf

Communication from the Commission to the Council, the European Parliament, the European

Economic and Social committee and the Committee of the Regions - Reducing the Climate

Change Impact of Aviation {SEC(2005) 1184} :
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52005DC0459:EN:NOT
Directive 2008/101/EC, (10),

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008L0101:EN:NOT
Directive 2008/101/EC of the European Parliament and of the Council of 19 November 2008

amending Directive 2003/87/EC so as to include aviation activities in the scheme for
greenhouse gas emission allowance trading within the Community (Text with EEA
relevance),
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008L0101:EN:NOT

Directive 2008/101/EC, Article 3 b(0)

Directive 2008/101/EC, Article 3c

Directive 2008/101/EC, Article 3e

Directive 2008/101/EC, Article 3d

Directive 2008/101/EC, Article 3d (3)
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http://www.greentrade.org.tw/newsletter_edms/23685
http://ec.europa.eu/clima/policies/transport/aviation/docs/sec_2006_1684_en.pdf
http://ec.europa.eu/clima/policies/transport/aviation/docs/aviation_et_study_en.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52005DC0459:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008L0101:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008L0101:EN:NOT
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Directive 2008/101/EC, Article 3d (4)

Directive 2008/101/EC, Article 3f

Directive 2008/101/EC, Article 12 (3)

Directive 2008/101/EC, Article 11a (1a)

Directive 2008/101/EC, Article 18a

Directive 2008/101/EC, Article 12 (2a)

Directive 2008/101/EC, Article 16 (3)

Directive 2008/101/EC, Article 25a (1)

European Commission, Reducing the Climate Change Impact of Aviation, Report on the Public
Consultation March-May 2005,
http://ec.europa.eu/clima/policies/transport/aviation/docs/report_publ_cons_en.pdf

EU ETS 57— #=ea7 e s fﬁ ﬁ FABE TS I -
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J%3AC%3A2010%3A260%3A0
009%3A0010%3Aen%3APDF

http://www.icao.int/environmental-protection/Documents/A36 Res22 Prov.pdf

http://pib.nic.in/newsite/erelease.aspx?relid=76388

http://climate-l.iisd.org/news/moscow-meeting-adopts-declaration-on-inclusion-of-internati

onal-civil-aviation-in-the-eu-ets/

http://www.nbaa.org/ops/environment/eu-ets/20111216-eu-ets-us-state-department-clinton.p
df
H.R. 2594:European Union Emissions Trading Scheme Prohibition Act of 2011,

http://www.govtrack.us/congress/bills/112/hr2594
http://www.caac.qgov.cn/al/201202/t20120206 45737.html
http://curia.europa.eu/jcms/upload/docs/application/pdf/2011-12/cp110139en.pdf

http://www.bloomberg.com/news/2012-01-17/eu-tells-clinton-it-won-t-abandon-carbon-emi

ssions-limits-for-airlines.html

http://www.fas.org/sgp/crs/misc/R42828.pdf

http://europa.eu/rapid/press-release MEMO-12-854 en.htm
http://www.reuters.com/article/2012/11/12/eu-airlines-ets-idUSL5ESMCAAY20121112
ICAO, RESOLUTIONS ADOPTED AT THE 33RD SESSION OF THE ASSEMBLY,

http://legacy.icao.int/cgi/goto_m.pl?icao/en/assembl/a33/
ICAO, Assembly Resolutions in Force (as of 8  October  2004),
http://www.icao.int/publications/Documents/9848_en.pdf

ICAO commits to aggressive action on aircraft emissions,
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http://ec.europa.eu/clima/policies/transport/aviation/docs/report_publ_cons_en.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ%3AC%3A2010%3A260%3A0009%3A0010%3Aen%3APDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ%3AC%3A2010%3A260%3A0009%3A0010%3Aen%3APDF
http://www.icao.int/environmental-protection/Documents/A36_Res22_Prov.pdf
http://pib.nic.in/newsite/erelease.aspx?relid=76388
http://climate-l.iisd.org/news/moscow-meeting-adopts-declaration-on-inclusion-of-international-civil-aviation-in-the-eu-ets/
http://climate-l.iisd.org/news/moscow-meeting-adopts-declaration-on-inclusion-of-international-civil-aviation-in-the-eu-ets/
http://www.nbaa.org/ops/environment/eu-ets/20111216-eu-ets-us-state-department-clinton.pdf
http://www.nbaa.org/ops/environment/eu-ets/20111216-eu-ets-us-state-department-clinton.pdf
http://www.govtrack.us/congress/bills/112/hr2594
http://www.caac.gov.cn/a1/201202/t20120206_45737.html
http://curia.europa.eu/jcms/upload/docs/application/pdf/2011-12/cp110139en.pdf
http://www.bloomberg.com/news/2012-01-17/eu-tells-clinton-it-won-t-abandon-carbon-emissions-limits-for-airlines.html
http://www.bloomberg.com/news/2012-01-17/eu-tells-clinton-it-won-t-abandon-carbon-emissions-limits-for-airlines.html
http://www.fas.org/sgp/crs/misc/R42828.pdf
http://europa.eu/rapid/press-release_MEMO-12-854_en.htm

http://legacy.icao.int/icao/en/nr/2007/pio200710 c.pdf

Kyoto Protocol, Article 2, http://unfccc.int/resource/docs/convkp/kpchinese.pdf

Opinion of the Commission pursuant to Article 251(2), third subparagraph, point (c) of the EC

Treaty, on the European Parliament's amendments to the Council's Common Position
regarding the proposal for a Directive of the European Parliament and of the Council
amending Directive 2003/87/EC so as to include aviation activities in the scheme for
greenhouse gas emission allowance trading within the Community amending the proposal
of the Commission pursuant to Article 250(2) of the EC Treaty,
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52008PC0548:EN:NOT

United Nations Framework Convention on Climate Change, Article 2,

http://unfccc.int/resource/docs/convkp/convchin.pdf
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rﬁlﬁﬂ?@%J ( Kyoto credits) ?‘F’[ r%ir?i;pjp U EIFEE | (certified emissions
reduction units, CERs ) == " £ El fit &+ | (emission reduction units, ERUs ) » kL
rﬁlﬁ(ﬂ%i—’?{ (' The Kyoto Protocol to the United Nations Framework Convention on
Climate Change ) 27 6 ~ 12 541 7 [iuig 12 [y # BESRLIE BT 0 bABEL 2 (EU ETS)!
ffiel £ BT gﬁﬁﬁ' = o [ R B 2 AR M A A ) %%JQ%‘M)’ % F s
Eﬁ“‘h?ﬂ%ﬂl*’ﬁ‘“ﬁ“ﬂﬂ VA o e ’EHJ%"B’F@%"E YT A i””riﬁx_;a«é%a“ o il iy B
PRIV pA T 5= ﬁE“FQ V¥ r’éﬁ%&ﬁiﬁ%}b?ﬂﬁj 3R (T2 =
VIR T PRI 65 TR P B O A -

LR EE
85%
80%
75%
65%
2005: $7.9b 2006: 2007: 2008: 2009: 2010: 2011: $148b
$24.4b $49.1b $100.5b $118.5b $119.8b

=R 75 : World Bank, State and Trend of the Carbon Market Report 2011 (p 9) , 2012 (p 10) - £ (=

i
L RO  PA] A8 e 2 SR 0

- WP R RERES

IE;,\EE BEIS T EH’F’, 'JF ,L ' ﬁl?ﬁﬂli&&ﬁfﬂ ( project-based mechanism ) tﬂ’ﬁy
ESES a«nﬁﬂ#mwaﬂ IW e ES SRS e R O Bl Al
[Eﬂﬁ VAT ) N 5 SR N EEETE b ééﬁ?ﬁl?ﬂﬁﬁﬁ‘l‘iﬁ&“ﬁkﬂ lﬁﬂ?ﬁ
ﬁ’ﬁi&ﬁﬂ( clean development mechanism, CDM )== ,Ef'ff # 'w = (joint implementation,

YRR ELF‘E‘T;J PETFEEEY » BT [FFE © 2005-2007 & ;5 5T [f7FE © 2008-2012 & ; 5T [
2013-2020 & -

Z Recital 19, Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003
establishing a scheme for greenhouse gas emission allowance trading within the Community and
amending Council Directive 96/61/EC, OJ L 275, 25/10/2003.

® Directive 2004/101/EC of the European Parliament and of the Council Amending Directive
2003/87/EC establishing a scheme for greenhouse gas emission allowance trading within the
Community, in respect of the Kyoto Protocol's project mechanisms, OJ L 338, 13/11/2004.
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JU) s [ﬁ[rﬁ[ﬂﬁm [nzfplﬂlip |3 % py CERs ~ ERUs » fic v [ [L10T] 5] )
[l HT5 EUA (European Union Allowance, B E#HTEH) =1 i fft s CER=1 ffit
HIGb ERU =041 2 55481 (offset) o sgiaifiy = EIT”% SEop ey 4 R TR

aW%&M%m%wﬂwwWW%W%W¢MW%E&w@
E\E@%‘Uﬁﬂ@?”@ﬁ:ﬁ? M.EJ w—ifirl?*‘['ﬁﬁiﬂlé&?& R AR e S
A o

ot EET EL?E';?EU%‘? FEFS > pis EUA ““EI#gR - | W‘Jﬁ” 2006 = 5 |

- EEH k0 2007 & FHEE T il = T O ’g Eﬁj IR CERs }*ﬁz\%ﬂ\
P} ERUs 4% 2008 F IR | iﬁtf,ﬁla@m  RIFEEE G E,Lﬁ;lﬁfﬁﬁ*ﬁamf BT R
?J‘JFJJ%,’B?F@?;{%FE@ ; B 2008 = 8 IR E o 7k (The Community
Independent Transaction Log, CITL ) == [% ﬁ #E5k (International Transaction Log,
ITL) JFEERY T sl Bigj%‘.]' TE R

(=) (BT : R RE

S r‘h?ﬂj—* B EE ) = TRV 5 ) (Marrakech Accords ) Eji‘%ﬁﬁﬂga
OH TRl TP = Ep J%F* & | (supplemental to domestic action ) » [P E“dﬁjﬁ@
IR T T G < MBI - B R R 2 A
ﬁﬂﬁmeT@%MW%’W%T%&mE B P fORE |
FPRVIGERY - BT e SLEGE (i BB R ERE ) WG (national
allocation plan, NAP) FEFH% YT ] I/CDM e [Hﬁkﬂ ) %:&ET’F&;HE‘«
BHPRV G phfid = 517 [ £ HJ?W@ 7+ 14 [ F ("t &l (CO2e) >
P95 T34 2.8 B T E @ﬁ%jﬁﬁﬁ ’EB’%W’H“F%T T B R] s  BfREs
7B ) (LULUCF) ik % fiuflic > pI%F 20 11 fy ) Jf*ﬁJ*’F‘JJéE%EJ!
Bt I

fURIRPEl « RIgRE TI96F

AR IERE] - PR A AR R 2 R
e 5 Fflﬁl il 2008-2012 5 frfbl 7 jwﬁm 73-80%: vr ‘J*E,Jq?qﬂIZ)
Fo 2 Wk 3 3E- HTHIE I;ISWBT 2008-2011 = 58 Tri! (surrender ) “Fxgﬁ}r( i
Eﬁf’@fn ~ CERS/ERUs @%ﬂﬂ'[ﬁ?ﬁd LR IR Tk T R 7% > =BT B%“E& i
R TE) BLOBMERT AR o AT AR L TR AT A

* 1EUA=EHIV 1 /- 5 ’5[5. o
® Recital 3, Directive 2004/101/EC.
European Commission, 1P/08/1246, 06/08/2008.
" Article 11a.8, Directive 2003/87/EC (amended by Directive 2009/29/EC ).
& Article 11a.3.(a)&(b) and Article 11b.6, Directive 2004/101/EC.
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CERS/ERUs ( = folit = g 15¢% & [~
BT > Offl 2011 ~ 2012 & fffi ' Atz BT I > {6 (75700
A T [ E ) BT ORGSR

ha ) F12013 = 5 %]

F 1 EHE IS F 7] JICDM FRs] © 2008-2012
£l PHEYIEYE (Mt COge) JI/COMPE] (%)

BREH] 30.7 10
H“lﬁ 58.5 8.4
a1 423 12.55
e 5.48 10
Fgl 86.8 10
L)% 24.5 17.01
BT 12.72 0
SR 37.6 10
== 132.8 135
(il sl 453.1 20
1 69.1 9
I H] 26.9 10
TR 223 0
FN 195.8 14.99
F AR 3.43 10
e % 8.8 20
B2 2.5 10
o' 19 2.1 _
[ 85.8 10
i 208.5 10
A 34.8 10
RV 75.9 10
’?7 (S 30.9 7
= ﬁ*'ﬁuﬂ 8.3 15.76
fflfﬂﬁ 152.3 =20
EiE 22.8 10
g 246.2 )
iy E AR 2080.93 —

EEEENECSR e

European Commission, 1P/07/1614, 26/10/2007.

° Commission Regulation (EU) No 550/2011 of 7 June 2011 on determining, pursuant to Directive
2003/87/EC of the European Parliament and of the Council, certain restrictions applicable to the use of

international credits from projects involving industrial gases.

1 PSS 2012 5 IR = 2108 FF 4 FEE e e JEF

(i TERIET TRkl AR P R 101 RS 4

unfortunate fate of the UN offset market”, Carbon Finance, 23 Janu
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http://emissions-euets.com/index.php?option=com_content&view=article&id=197
http://emissions-euets.com/index.php?option=com_content&view=article&id=197
http://emissions-euets.com/index.php?option=com_content&view=article&id=197

#lit © Mt CO2e
85%
80% -
75% -
70% - I I
65% - T T T T !
2008:1,940 2009:1,200 2010:890 2011:1,065 2012:1,293

(e > ¥R $¥F : World Bank, State and Trend of the Carbon Market Report 2008 (p 51) ~ 2009
(p55) -~ 2010 (p60)~ 2011 (p62) -~ 2012(p 68).

u%ﬂ 2. E#%ELE?FIIF‘[IE;KEE ] 15 [ 7 2008-2012 HHf [/_]Iflb@ ﬁﬁ-gzﬂ‘iibﬂ = 3R

F I,

. 2. WP BAELE 2008-2011 HIEPE! (Mt CO2e)
2008-11 5 7,830 100%
CERs ¥ ERUs 555 7%
R T2V EUAS 7,275 93%

(B85 > PR Yf : European Commission, IP/12/477, 15/05/2012.

* 3. WEHE b % 2008-2011 = &) CERs,/ERUs #ripF b (Mt CO2e)

] 5 S8 B 2008-2011 7 [EFSH
N TMFDE\T 2008 2009 2010 2011 e ‘FE@ ,
Uy FWI‘ ﬂ\‘?@?(ﬁ':“ ) R
CERs » ERUs =82 =81 =137 =255 =555(7%) =1420(~!

5 H139% »
CERs i/~ 3.9% 4.1% 6.1% 9.4% 455 (5.8%)

fik 61%)

ERUs (fjt= 0.002% 0.17% 1.0% 0.4% 100 (1.2)%

[EH Ed 3 » ek 75 : European Commission, 1P/09/794, 15/05/2009; 1P/10/576, 18/05/2010; 1P/11/581,
17/05/2011; 1P/12/477, 15/05/2012; Point Carbon, website:
http://www.pointcarbon.com/aboutus/pressroom/pressreleases/1.1902674. Az« [ I8 : 11/3/2013 -

AR T PSR G waf[ (1) He 2Rl 'J*F'JI%TF““
T PRI P AR iy IFU“ TR B PR R 1R R ] B e
= PRIk EUAS » Sl T Y= BBV CERSIERUS 317 £ ; 2)
TRt )Tk LA ™ s TGS 362 Mt CO2e ) il | EHH#E 63% 5
(3>EA§7 Ehlgt aﬁﬂﬁ EYBSI R 2 Ik 2podtss (B~ oo~ 9~ 3 3 30)
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R 75l : European Environment Agency, EU Emissions Trading System (ETS) data viewer.
( http://www.eea.europa.eu/data-and-maps/data/data-viewers/emissions-trading-viewer ) . fmz [ 11 :

4/4/2013.
[t 3. [Ei’ﬂﬂﬁﬁj[ﬁﬁ' 2008-2011 & CERs, ERUs #{r'gr i

(Z) TIBfE : 5 EUAs [ B~

Eqpl 4 i #]1 » CERSIERUS == EUAS Ifjiatehl — CImplpffis » 2 g, i 4 s
P » ERUs (i <[ (%5 CERs - CERS 4% 2008 £ [[i#ff » fflyff1 ¢ (€25) ]
3 p ™ A5 > 16 2009 & FU= 2011 = (1 *?j?éﬁ%@ﬁ pURREfRT 5 2011 =
[1#¥]0 i » CERSIERUs %= EUAs < it s ST Y2 - 9955 B3 - 2013
F 124 [0 EUA T IR EYSS - 0 BAIFHSZ€2.81 - 17 X[ » B9
Wi+ (2013) & Ffji— & 9 EUA(the front-year EUA) 16 » [f 3P G 1] R g 1]
Tesr=opl ! i ] ) (back-loading ) 7 = A £1 g% EUA (549 &t CO2e »
BIREE R TR S poTcl) IR > T lZes e DR EER: M CERs
FH [ 2012 5 155 86% » “EIIA S I~ A (G ED€0.35 0 SURRERT TS

12 Elsworth, Rob, Bryony Worthington, Damien Morris, “Help or Hindrance? Offsetting in the EU ETS”,

Sandbag, November 2012, pp. 24-31.
¥ Nina Chestney, “EUA contract touched new record low below 3 euros this week”, Reuters, 25/1/2013.

Chttp://www.reuters.com/article/2013/01/25/carbon-price-socgen-idUSL6NOAU4C720130125 ). A5

[ IH : 6/4/2013.
14" Elza Holmstedt Pell, “Carbon breaks €5 as hopes of backloading agreement rise””, Carbon Finance, 5 April

2013.
1> Elza Holmstedt Pell, “CER issuance reaches monthly record as EU ban looms”, Carbon Finance, 3 April

2013.
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=R Js Y5 World Bank, State and Trend of the Carbon Market Report 2012, p 18.
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16 Supranote 14.
" ICIS, “EUA premium to CERs widens as emissions phase III approaches”, 19 Oct 2012.
Chttp:/iwww.icis.com/heren/articles/2012/10/19/9605741/emissions/edcm/eua-premium-to-cers-wid
ens-as-emissions-phase-iii-approaches.html) Az [ 1H : 6/4/2013.
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@@? (i = SIS E22H R A AL PPl [ B l“‘rﬁ’% =T e
E[Wﬁ*ﬁﬁ%‘@ﬁ PE VECM(LBESH T RUOEET %l%w‘ﬁpﬁwlﬁ' RS T | B
a7 lﬂf/[‘Lr[a"uE AR RETEIRIAY ~ T (SRR P e -
Granger P AR Ak UEIT < I FTSEREAE P E PO G T -
B s le o) At R ’ﬂ?‘?ﬁ?:%@%ftﬂ: E fdﬂ:ﬂﬁ”l?f FIERILY R R B
i 4T e X o SRR EVSEES B L B l%ﬂﬁ:’ﬁ@ﬁh@ﬁ%
£ | R (4 BRI XA W R )
l/%%éﬂ » ERE IHj Y RETA R F IR ST LD By o SE g
: BN S ] AR 2 B L R - [ R - ]
@E@ﬂﬁ&'ﬁ?&‘@i i Es Y R 15 F
Sadorsky (1999) I'f[fi/&! EIWiEﬂ%ﬁ%TJL’(VAR)%E%‘?dglfﬂ?ﬁ‘é?q&glj iﬁgfj%g
FAIES AT I 1947 5 = 1996 = 4 PRl Ak “ﬁﬂ ?I?EIIEﬁ‘@NEII Vfﬁ
FRVEET (BT P  FIF e 1986 7 V> T R A R
RSP Y R AR
Brown and Yiicel (1999) I'] 1965 & = 1997 & U= » #l1 Granger MEJEI%
(o PR T A R [ P B SRRy BT A R >
1 GDP 1) - R B TR ORI ) ST
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Gorton and Rouwenhorst (2005) I'] 1959 & = 2004 &+ ey |« }%’kﬂl JFF#

fﬁjﬁ&jj (il EUFTJ f;;[fk RN ELRY ikis! | TP~ T SRR FTJ
TR CTRARE ) ﬁjdl* NES AN 2t Jﬁfﬁ?%‘ﬁ‘ FURETE -

Guo and Kliesen (2005) '} 1984 = 2004 puev| > FFl1 Granger [K{ F—ﬁ%fﬂh@%
RIEFIT A TSR RAY - FIAT I RV (R, MR -
Tufq_ Pz@* ’g‘ﬁg& P B e IR

Kang et al. (2011) I'| 2000 £ = 2010 & & [ U5 [ iy 201 €7 ¢ %E’?ﬁﬁl_@?ﬁﬁ#[ﬁﬁ

,,,%ETETQ ; eljfﬁ,Jﬁg N S VI N RLRSS =0 F,?ﬁﬁj ELE&?@%LI
& Eﬂ . 3R = BRI e RO o ] AT i
AR T A %JJ/_F%‘%F,?“EIT FYE5 2 ELE??F%’V%%’?W}TTEW/E‘
BeCRES ﬁ@f%ﬁ*A A BRI BT SR 0~ T 5) M R
JllE3E = Granger P&'%'FTJ[T%{ R iR = oF A AR ‘TIEF‘@"*
=T L] A BRI F frﬁ'ja[ft % R T R
WIS BTV 3 B R BT OP R - 1 2
P ET Eﬁﬁ@ EI*J%’_P%‘# ﬁ‘@ﬁy GESERY f}j?ﬁ@’ﬁ%ﬁgﬁj fﬁﬁ]ﬁ%ﬁ%'[\i& o
%ﬁﬁﬁ%&%@@fﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ@@?EWWGWWHW%%WO

Hu et al. (2009) I'f 1991 & £ 2007 & SIRAIZ F[ FyfilErhs - @ 4sel VR~ 44
G~ S G 2R AR D bﬂ’rﬁ'jﬁéﬁﬁ”wﬁﬁ'[EF‘?@PE’PFI@WE
PATEHFEA(CP. Y F'LJEI*JFL:FTJ[T IR Rl Ly S b [ B ISR - Granger
[N b 0 B Tl e L AR I fﬁ?ﬁ%ﬁﬂ“@dﬂ EIU%%
AR b i S ARV R - H IR Granger PR 703
:ﬁ’#wWN$W¢@W7v-+EFf@ﬂ%':%W@f@ﬁﬁﬁfﬁWﬂ%W
[t o o EER L SIS H PR R 5 20 ] s W AR

Yeh et al. (2012) #"'] %7 ﬂﬂmﬁrﬂ@rﬁ%.@Jpﬁjzmgﬁ@@%ﬁ RUEN
IR - ) 2 AV A R

f=TH IFVF‘P RS [P A ETR SR e T [RBYEYS © FAEN B - geRfE R
T A RS - ﬁl}ﬁkﬁtﬁ“ﬁi?dﬁ'll%?’rf‘ﬁlﬁﬁ"l“?i 2.48% » IR l%?’r‘ﬁﬂ@l as
0.66% » A5 fi IEF‘%‘[“& 0.259% ° 7 B ERA~ T 1 T ] Jﬁ?*{'z\ﬂﬁ%@?ﬁfﬁéﬁ%
EN i RN
NPT E

R VOO R R o BRI 03 R T AR R A TR
ARG IR o [ Granger AT Newbold (1974) 1 T B3 | I iiERLF]"]
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AR5 R A i RTEFRASEII = R PRV PR RS - SRR
i | i L“IFWP%M%%MEJ@EF ] “'fﬁ'iﬁi‘[‘ii@ﬁ%‘*ﬁ'lflﬁﬂ%%%f% > Hiel AR Ejj aik
GILETE 53 FTR o T R Y  FRLAR LAY o Y I TR L -
Dickey-Fuller 45 7t:(1979) (DF f% <) ~ Augmented Dickey-Fuller A5 7t (1981)(ADF7FE%
A1 Phillips-Perron 4 :(1988)(PP £ ) fL{s ﬁ. Ter [y 5 (I El DF A
@F%:“ILEL%;& AU Eili‘ﬁ”, lp&éf,(whlte noise) » a5l R = ﬂ RN F[J
@glfyﬁuﬁpfy%ﬁﬂ 1 B AR > Schwert (1989) v i i B
== ADF A it JFF' ) 9%}%2‘#’5% = FIF’?IHF‘/EJ [pﬁéf{ EHii~ '] ADF fﬁﬁiﬁ[
7§1+ » B ;i’prﬂu | ADF )ﬁ;ﬁij\ EREII Jﬁﬁ'ﬂ!& - Dickey and Fuller (1979) 37
— 4= FE [f' [V ADF FIE{lER 5 (AR) B
frﬁg~ o R S 2 T

AYt = pYt 1+ Zi=15iAYt_i+gt (1)

PEID - R T R
AYt=a+th_1+Zi=15iAYt_i+a (2)

(LR ER | b e R I il

AYi =a+ﬁt+yvt_1+zi=15iAYt_i+gt (3)

Y &G Y ﬁliﬁlﬁfleﬁé‘[ P A Y R - T & pUEET] R Eﬁf’Eﬂ%—iﬂ
FoAEIECE S KR TR VR o R R

TS ﬁljfﬁﬁfj‘fﬁl FAYRL AIC ¥E[I[[(Akaike Information Criterion ;
AIC) (Akaike, 1987) == SBC (Schwarz Bayesian Information Criterion ; SBC)
(Schwarz, 1978) » AIC== SBC Ff Rl R pufliey | & 5 lﬂADFﬁ% ﬁJ3|’[§fﬁ§J
PR HOy =0+ IR » BRI HL y <0 1S
> T PR T ORI IR HO » HIk P T o e AL
“J?}%%LEJ?JEE T 19 A IR T SRR T B R PR
L SefL T AREEIRE » e ORI ) AR i E
Pt

Granger (1969)#d¢ TRl TJ[T?&%{ LA R AR i F”Wf'ﬂfffﬁ? o {H
F%E | A R X Z2Y, ﬁﬁ&lf“iﬁx AE IR o R R e SR X,
[P R Y R S R prE R > Fem et Y SRR X RLE R
SR iﬁiﬁﬁhﬂ Y bl X, FUH(Y, Granger causes X,) o AfU> AUg[iHA gyl i fH=pv

P FlIe iy Ay [ e J[fllﬁfa'i%%J[;.e (feedback) -
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Hsiao (1981)%f Granger [*IEAFTJ A oy 4 foH Granger W%JFTJ ER Rl
?j:’JTjIU 53 PrieBlfiy i |~ 'F' p JF%J%J?’[* Y Tx& (gl i p HHIE iT @»p S
Granger W%NEJ%F*E% EP AR

AYi= 0(0+Ziz10€iAYt —i~+ Ut 4)

"I R TR O 1R ST BRI - TR L
Z Ag ! FPE(final prediction error) ¥ fit @8 o F1 » ALFhFIRE T 1 SSE(4) -

1=12,..,P. Ut R LA I “L'"P';éjﬁ (white noise) ﬁIJF:'I I'E‘Ifgg = HAPY FPE(p) H7AH

> rr\
Uy

SSE +1
FPE) == 4+ pT

T RLAFE ARG > p L@ 0 15| P SSE RLEE T LA &)

il FPE RLFI ISP SSE A1 p” A iy » Lk ELFPE(PT) » 7 — il HAEY
U= o 5V (RS

AYi = OCO+Z:3:10!iAYt—i+z(j?:1ﬁjAXt— j U2t (6)

) (5)

YORLT PR Fip s 2 BT M IR G p AT X EL AT fr‘@%@*
(6) > SSE [IIfY kLEF BT X, fudsmdfE-1 £ Q ™ &' i & i | l;!ﬁ I FPE % £ g*
Uzt RLARTN s AUIDIEG o o 5 - SSPJERY T e FPE 1A=L,

. SSE(p,q) p +q+1
FPE(P . 0) =—— ) —q—l(l T ) (7)
q kLol X puTs A1 E[ Qo p il?r“fx’ﬁf%[qf;rﬂ Jﬁﬁfg ERE FJI

RLIR T R 0 o fLTh B #PeSSE(p”, ) LT R flUAEA - Cliee
ZSiper J@L“@’Eﬁﬂm %o (YTFPE(RT, Q) /[ AT FPE(R) - 2V X KLY, P

Sims (1980) fHAV[F|E |25 SRS R (VAR) [Hb?ﬁ%‘@r[/r'ﬁﬁﬁ[
N T‘“' I@% ”J?BE?LI@%&%”WE‘“ NHER- e (“@E‘@i”'rﬂ It AR (F 1
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PR RS | IR kLT 3* g“uﬁu i) VAR ELERS =) (AL LG | A
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2968 =TtIEYR| - fH Al E“Efﬁcp;“ e ?@ RG] U,E;Fﬁép?ﬁ :
FEFSFUR > ]I RUIOS FEEERO < 18 AR AR F S R B T P
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By 0 g 1 s H5 (spurious  regression) o Yy {7 A F 2] Augmented
Dickey-Fuller (ADF)f <% Phillips-Perron (PP) A<t e = — [’[E{E\ﬂjf EilEs]l=i7s
EPRLRL B AR PR R TR ) e A 1 ke 2 FI T BAS U <5 B
Sy (A BT €5 s 2 ) & (AT S T BRI » B ) e
T 0 AT i AE | VR AR JEJJ‘F.‘E?H‘ 3l o [NIF= > Granger PR A
bt R 57 BB VP F—lerr

—_ ==
\_T"F

% 1. ADF HHUst:

ARl Wheat Corn Soybean Gold Westtx Bulant Dubai
t-Statistic -1.337338 -0.383508 -0.810122 1.423023 -1.345916  -1.048586 -1.009413
Prob 0.6142 0.9096 0.8156 0.9991 0.6101 0.7377 0.7520
- =53

ALy Wheat Corn Soybean Gold Westtx Bulant Dubai
t-Statistic -50.73235 -49.74684 -50.69337 -50.55516 -54.61816  -54.16748 -53.82136
Prob 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001***  0.0001*** 0.0001***
FE Rk LR Y R | T B

#.2. PP HIfU#HE

AeREfr Wheat Corn Soybean  Gold Westtx Bulant Dubai
t-Statistic  -1.273211 -0.471801 -0.913221 1.677176 -1.248667 -1.013216 -0.982888
Prob 0.6441 0.8942 0.7846 0.9997 0.6553 0.7506 0.7613
- [ o3

AeRElr Wheat Corn Soybean Gold Westtx Bulant Dubai
t-Statistic  -50.74828 -49.75561 -50.72804 -50.63692 -54.68452 -54.14608 -53.82058
Prob 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001***

T LR T RS TV R -

b RS i U - T O RIS E A
TSN ol EJ?J P o}{ij’~ Fev o5 IV IV IHPOEES IREGE it Granger
PP - AR SR 24 (2 BAET) - Granger [R AR AT £
ke A [E)f&g'ﬁ]é[l_ IFVF”S' I?E'IIEF‘F'\J%"[ TRV FTJ [ o

P45 Granger [N I}J ok PR A 3l o BRI RS o R A €
B %~ 200~ Fp )= pi 2 I ET iR o 7 o IIFH‘*‘(?L'?JENEI T
FRUH > FEERGHY 5 jﬂ I T % N AT 0 Y P "H R
Jr‘;"ﬁrﬁréﬂfi'éj%[HJWF%,%M: CRRRRLET S 2o FR s PSR
5E | RIRC
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%< 3. Granger [R5 k0

LN FaRE £l P fifi AN
/\BULANT does not Granger Cause /\CORN 2.33921 0.0002*** A€
/\CORN does not Granger Cause /ABULANT 15.2070 < 0.0001*** S|
ABULANT does not Granger Cause /\DUBAI 438931 < 0.0001*** FH1R6T
A\ DUBAI does not Granger Cause /ABULANT 21.2614 < 0.0001*** FH1R6
ABULANT does not Granger Cause AGOLD 1.96778 0.0033*** FHiR61
/A\GOLD does not Granger Cause /ABULANT 17.4558 < 0.0001*** FHiR61
ABULANT does not Granger Cause /ASOYBEAN 19.8087 < 0.0001*** FFiReT
ASOYBEAN does not Granger Cause ABULANT 1.98356 0.003*** FH1R61
ABULANT does not Granger Cause /AWESTTX 7.30072  <0.0001*** FFiReT
AWESTTX does not Granger Cause /ABULANT 185.216  <0.0001*** FFiqeT
ABULANT does not Granger Cause /A \A\WHEAT 1.74951 0.0135** 1761
AWHEAT does not Granger Cause /AABULANT 9.53387  <0.0001*** e
/\CORN does not Granger Cause /\DUBAI 9.32426  <0.0001*** HiRe
A\DUBAI does not Granger Cause /\CORN 3.00499  <0.0001*** HiRe
/\CORN does not Granger Cause /\GOLD 2.97893  <0.0001*** HiRe
/\GOLD does not Granger Cause /ACORN 2.05743 0.0018*** {3t
/\CORN does not Granger Cause ASOYBEAN 42.3248 < 0.0001*** {3t
/A\SOYBEAN does not Granger Cause /ACORN 1.83205 0.0081*** {3t
/\CORN does not Granger Cause AWESTTX 15.6293 < 0.0001*** {3t
AWESTTX does not Granger Cause /A\CORN 2.29468 0.0003*** A1
/\CORN does not Granger Cause AWHEAT 4.68193 < 0.0001*** HiRe
AWHEAT does not Granger Cause /\CORN 3.66533 < 0.0001*** HiRe
/\DUBAI does not Granger Cause AGOLD 2.97740 < 0.0001*** T
/\GOLD does not Granger Cause /\DUBAI 9.65192 < 0.0001*** HiRe
/A\DUBAI does not Granger Cause ASOYBEAN 10.9229 < 0.0001*** e
/\SOYBEAN does not Granger Cause /\DUBAI 2.59179 < 0.0001*** €]
/\DUBAI does not Granger Cause /AWESTTX 3.05871  <0.0001*** FFiR%
/AWESTTX does not Granger Cause /\DUBAI 48.9419  <0.0001*** FFiR%
/\DUBAI does not Granger Cause /\WHEAT 1.72307 < 0.0001*** FFiR%
AWHEAT does not Granger Cause /\DUBAI 551366  <0.0001*** FFiR%
/A\GOLD does not Granger Cause /ASOYBEAN 5.61203 < 0.0001*** FEA€
/ASOYBEAN does not Granger Cause/AGOLD 2.10483  0.0013*** Fhimet
/\GOLD does not Granger Cause AWESTTX 18.4456 < 0.0001*** 11
AWESTTX does not Granger Cause A\GOLD 2.02586  0.0023*** fhimet
/A\GOLD does not Granger Cause AWHEAT 2.002 0.0027*** 11
AWHEAT does not Granger Cause A\GOLD 2.02028  0.0024*** FHA61
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/\SOYBEAN does not Granger Cause /AWESTTX 2.24835  0.0005*** 761
AWESTTX does not Granger Cause /ASOYBEAN 17.9033 < 0.0001*** 761
/\SOYBEAN does not Granger Cause /\WHEAT 2.18101  0.0008*** e
AWHEAT does not Granger Cause /A\SOYBEAN 18.7463 < 0.0001*** FH1R6
AWESTTX does not Granger Cause /A \WHEAT 1.74528  0.0138** e
AWHEAT does not Granger Cause AWESTTX 10.5859 < 0.0001*** FH1R6

S R T ORI YE 5 R A B ST -

fT 2. NFA— [ ;JE U BB o

4.l |RRg Y AR

WAl dwheat dcorn dsoybean dgold dwesttx dbulant ddubai

1 7.873462  6.693562 8.302984  7.152509 3.391617 2.487228 2.884421
2 7.867592  6.687637 8.299042  7.154803 3.358689 2.436188 2.868796
3 7.868038 6.682044 8.147395  7.15643  3.347106  2.40654  2.848069
4 7.867592 6.687637 8.299042 7.154803 3.358689 2.436188 2.868796
5 7.868712 6.686218 7.912866  7.16077  3.335578  2.39639  2.843148
6 7.873596 6.689016 7.917003 7.163001 3.330707 2.396619  2.837572
7 7.876419 6.687713 7.916419 7.162638 3.320285 2.388145 2.832619
8 7.870923 6.689476  7.91501  7.162178  3.31551  2.389615 2.829694
9 7.871924 6.691667 7.918393 7.162172 3.316751 2.391996  2.82668
10 7.873609 6.694128 7.914883  7.16244 3.31922  2.389153  2.825253
11 7.859239 6.690104 7.913086 7.161245 3.318957 2.387764  2.824458
12 7.855804 6.687656 7.910408 7.161178 3.317248  2.38786 2.82239

BRI ) ALY PR VAR LB S - (s E Ry b e
[N » T PR SIS TEIRGR [ 2 [ 5 ™ [~ R A I Y B 1 o > TR PR e
B0 R A T 2 7[,2E[E|fj['%?7[~*<*[/ IRy Fr’srﬂJE' | VAR fuEHR~ s
J3 T el Ao i F[Jrﬂ?gﬂg@r‘g F “:LP%\I%ET% » FFE %@g}?—( AR I :F'%[[E .
s Vd I~ Fg%qfﬁ’gu [[ 7[#%’%’@ [[k/:F'?'[\AE)JF‘“E ﬁIJ;HE/F‘E ) i/[l%i 4 o
DTE! 8 = 14 7T AT 1] ‘?[%ﬁﬂ A erTﬁﬂfk Sl B PR AT %
=AY RS i ST Jﬁ*ﬂir‘@“@ &> +T7uiﬁl(f'¥\¥ﬁdﬁl TR RO~ A
FEEG “)E VI R RS e 5Y 2 AT ST 3 30 (R BALT) - DI 105 iy E
IIGEFSEGH T B RO~ R FERGHN S o Rl AR 9 > S P T Y
TR EERS e 1~3 IR AR~ s > PR 12 ~ 13 ~ 14 B -
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