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I A&
EdAUA AN HiEA7HA 9 S Re AR Ate} FAAPA} T Ta
Agell BRE oSl mig- Fod Yuoln, Azl #84 aede Aehe
Solt, o]ZFHog WjEANELE 24rtae AATN|EY 2] uio
(Aatola, Ollikainen, and Toppinen, 2013) FAZZAEL vjEAAYA S B3l &
ZH] gl B3 FRE A& F Uth 45T AR 7oA e a7 S
& o, oY, wiEd 9 g3 #e 9 A T ouEsaud X}*hﬂrﬂ ol

oz 8}%‘8}‘5 7194l —3@‘7& WS FARle] #15 (1A, 20135 McAllister,

STRIO %a;%o e 18 Yega, MEDIA 43 2

=
714 A asl ol B9 vl A9k ol itk wiEde] A e (e AY

F@) ol NEAHY sege] Fa 200w ABHo] FolE e AT
23] WjEHe] £a5W AR Lold] 2YS RN FFEA 424 8
A9 HJTFS ARWSE AHIA ot ol MEANAe Pl A
AzH oz AZHA 2sih

2 g7t H9A7E v MEN $NRgE FHek BITY Q)
& myo] 47 wEgtomd & Faste] AU AsnAt Aok vebt ul%
AN APRYe) FAAE wgo AdAe Jay Ban PAH goIE
AN, olelat A4 201595 el AdE R g HERANRA
A3 e <v] 9 AAEE AT F el

w2 P ke Bk AN HERY 278 B BAL

etk AMFoN 22ENS A% AYRET} BH0) A48T HolHE 2
F, AN E 33478 Ge @tk Loz AV ATATE Lokd 5
AAAE ElekmA e,
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HEA7HE S B4 o] AS5AT (Maydybura and Andrew, 2011 %-7]
g - 8715, 20115 ©]2%, 2013) ol W= A2 wlEd M e A4st= Tt
A =93 9= g9lolt}h, 9 ©4uEA (European Union Allowance; EUA) 2
A eas daAela Bd g e FF A5 80] 7P A-s] Wi
(Chevallier, 2011), WFEAQ TAAR] Aeta} HA7kxe] Fo7pA o] Mgahd
HEA 8 9 7Ho] MEsA "ok U Aeadmel HA7kso iz 7hA ol
atet (i3s) shd Aol dA7t~Z o] AR (W) wake] AR o] dojupd
A iEEe] Fart A (B dta 1 A3 wiEArH o] s (<) @t (Rickels,
Duscha, Keller, and Peterson, 2007; Mansanet- Bataller, Pardo, and Valor, 2007;
Aatola, Ollikainen, and Toppinen, 2013).

A Re] Mk AerAHY 7fartl g s wheskes Ae= &
#4914 (Alberola, Chevallier, and Cheze, 2008), 7}2~7}Ao] 4471431 A%

sof 7] wiie] A= Afra wiEdstEoe] dAdEnh. AfrtEol st
7t27bA 0] AFgstA Hlo] Agte] wlE Al WHARI} 57] wiEel|th. f71} vy
A s T e 73S f7PESo R Qe tiAl B ARFAS
e uslE 5 et S8 (2009) o o3k WA Ko A o] ATFShe] wpE
A AENE SR olgd wiEEsE Y ke dRIAE Aol
2007) o] A7oA AFHoz ZRld H
A7 JA] wjEa7E ol daks v —’F AT (Bunn and Fezzi, 2007). ¥
oA A7IH 2= FANR] AEAASET HGNUAE o] &3l=

N
1:]
fo] WA, ] 5 vl el 571 el Aol 45dlel 214

1) 3, uiEdrbEe G g dEEA wEAsE 0] Aed A ulEAsE $e ds 2
o] AL Frste] LAt ARS8 9 ARIHEol JS vXth, oy 7EEd uf
2H (o], 2007), t7] AZ7HEL t7] MlEA/E ] 93-S nXe v, 53] A
o] o] wet 7] WEA/AL t+s(s >0)7] AR7HAC FFE nXA doh F,
BAA A AstdAe EA4dtn 2o oy



94 FEFEHE A6 H A3 S

o] %ol4do] HolAiol FApl Asalnh depd A e AReA 2
5 93 Addom MEdd U Sas MEA S e

2
AT (ol AE, 2008).
o

A& o] 713t} (Rickels, Duscha, Keller, and Peterson, 2007). =3k A] uj
FUFLE VML fdAe ASH A A7 dETE Ziadie] £ o]
E=d], o] u AUAFFAE] AYS|AtE s AR A A 0= T}
225 v sl7] wjiel] A 3|ake A7k wiEAGTE 20 w2 s o] 85
=] 5 42l

ol AElehd 53 7)go] dAE u AwkQl A s WE wEH S
7ol B8] Aehibd v go] Zlstogn wiEH Fas) 7 °
(5%, 2009).

71e SlelE g5 F9 G MUk 99 TAlE F1Feew 1o

o o=
3 & o 71Ee] 7 AFER a5 el vehsth Y
of Y Aol FEEAN FHEA HlEo] =4 ¥ AT AR A
T FHEAGF Aol vlHAA T BEEE SHo] Slof & Aol AH
RHe2 AREA] ekt

T A%, A7IHEE wiEasbE A3 ale] shvelth. Arlasrlele AiEE
S7FE olUA] ARgRFo] BolA grabjEe] SUlgtt ole wiEd FaFVIR o
oA wiEartg o] dsatl Hm, A71ESeds vidie 2 2hgshA dk 4
Z1EE B, 2, AR duA FepijlelA oS ZA yYehdt (o] 2%
2013).

718} 714

2) oleg Jidol Rt Aw7b gagiekelnt. ©xfjefee BaMEEE TUTAteR
e #tew, I Fmo| AAA AES A8 uiEste olitsgaigelth



2l 5= 9dth Sartor (2012) & 9=r9] sle7HAI7F FRATMEA S8 2 71 4

&S mizitka Bl vl ok

ofl
o

T

=
HHN'
—\|l.t:
N
1o
0{
o,
N
2
N
o
il
(b
)
ol
rr
> t:o
O,
lo

43T
=T} (Lepone, Rahman, and Yang, 2011; ©]A1-$- 2008). Lepone, Rahman, and
Yang (2011) of] W29, 3|xo] 7l GAL S IR w S viEH &
dFEA  wiEEzEAe]  skekek W, YA
Commission; EC) 7} =7} gA| 2ol A Alobe s A3 dol= wiEd7H4
o] sstirh

HEA AE oo ek viEAY ol e A T A=A 82l GA] vy
A7 A% aRldl gt e Add wEE e ¢
Ao = FEshke Bt vk g, oldd A
Fote B ok Al Efeta e wiEde] oldol 7kt 7kl 7HE o]
Ao ZAoRE 7|qEW wjEAS nEskA] ¥ BArstele A ekl AsiAWA |
A 719 MiEArHE S AR ehe a9l A8 & vk (elAlf, 2008). 1=vt
HiEdo] 3 FEEo] JouiEHol the 71 (W) 2 oleEwe g wiEd 2
Fwoll WE 7HAske 23 w3k v 712 o]dHEnh A A FE ] vl
Tw 7 Hohe 237t lo] Aol AN el wiEda7bE S A S 3l

£ aqlo] e,
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[UA] 714 ®dol] G4 HEFE Aj2o] F
7kste] B33k 2, Maydybura and Andrew (2011) & EU ETS 27] <te] 28

H F59717F viEd7HE stedl] 7@ Ao R B A7) a%le vhEdH 2ol
Fasisivh g, FEHF] S 3 ] o] 84 wAlo] wet A

AR, P58, ANPES TR TP
¥

L 2F &
TES B F718 1/}7}“5/\1 B399t} Mansanet-Bataller, Pardo, and
o]

Q
'%.
=3
5
D
=
o
5
A
g
(e]
=8
5
1
5
~
S
&
l‘l r
_IE
N
)
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|
k1
4
2
ol
g
ton
X
td
oft
2
=
o
2&

2

Hinermann (2010) 2005“‘«] Hj =4 7}—.:—.1—‘311' Olz;z"ﬂ HEd7te 244
7t & Ao AdAlsta volg e #3ke 2
T2 247 vpo] 2458l el (2007)9} ] H
U714 w717k dele Ak aEsie] |
o] &3t EAsI3leh

wEd7HA 3 71427 a]13te] eF BAIE Bk flal WA Y
(Aatola, Ollikainen, and Toppinen., 2013) H& WE QAR E (Bunn and
Fezzi, 20075 ©1€%, 2013; 9% - @A 2013; #7194 - H71%, 2011) & ©|-&-3tod
g A% v AT W A RS o] gote] A3 Aol A Y

°|

ri

r\l -{o
%)
S
o
9_9
ﬂd
b
in)
ox,

AR S o]43 AFolM <} nprx 2 dztdole g} AitdolE & o] g3k 2
ZF BRI Holg 73S Uiro] Zbzh BAE = glom (oo, 2013; 7]

g - F71%, 2011), WG Alole] #3224 Aok vl A ste] FRHER]S]HAR
YE ol & & U (F Y - F7E, 2011).
2F = 998 71 A w3t of| 2 o] A19-(2008) = 20050 A& 2
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71wl
(2008)
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]

N

D

7l

oItk 4 (1) 7% A7 §o]

oy 2aAES Fall Wd vlolH

i

el w22

E

=

=

+ (5751571 +58VV271)CDS#1 + (5951571 + Bio I/thl)CSStfl +
A

+(8,CDS,_, + B;CSS, _ | )FTSE, _, + BsExt Temp,

1

R

.?.

Hlolele]

g

dEUA, = a, + B,dEUA,_ | + B,dEUA,_, + X,y+ 3,0il,_ , < FTSE,

X,: {CDS,, CSS,, dOil,, dFTSE, )

T
-
H o
.

A

Alberola,

o] 71~ (2008) ,

(2011),
Mansanet-Bataller, Pardo, and Valor

3

-7

7149
Hintermann (2010) ,

(2013),

B
7D

;o*

i

%

Chevallier, and Cheze (2008),

°] (2007),
(2007),

&

7D

]

3)

=
o

Rickels et al. (2007)

Maydybura and Andrew (2011),
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Augmented Dickey Fuller (ADF) 7% S Fal 2k W] <A S &l H,
g Wi 12F AHES Bl kst & Fgetsit P e A Al

VZ #4243 F2ol A skt

dEUA, = ay+ BdEUA, _ |+ BodEUA, _ 5 + X, _1y+ 3;0il,_ X FTSE, _, (2)
+(8,CDS,_ | + B,CSS,_ ) X FTSE,_, + B4Ext Temp,
+ (878, -1+ Bs W, -1 )CDS, _ + (ByS,— 1 + B1o W,— 1) CSS,
+ B11d WtdAccOver, + B,y Borrow, + 315 Veri07 + B, Veri08
+ B35 Veri09 + B4 Veril0+ B, Verill + (5 Veril2 + u,
X, 1 {CDS,_, CSS, _1,dOil, |, dFTSE, .}

21 (1) (29 dEUA, & F5052 1719 t—17] Akele] viEd 714 9] W}
&S u|stH dEUA, |3} dEUA, _,+ 242t T35 A7133) AAd7|ghol
t}h HiEH 7HEZAH 2918 v8]7] 93 Hintermann (2010) 2 WS wat wj=A
7FA 9] AlAbakg E3gte 2 wjEAsFE o] AT ES] A ofyd &

el 1 AAle] Bl Wk $HoleA BAE £ Yk 71E AT WED
A NG TFEA Be ASAARE (- 118 EFEE BS, 12717
A ZRHE A, Ave 1370 TFE A7k Ik 71E AP e

t—27] A2F7A|E Z3SFA T Hintermann (2010) A5 ¢ — 371 A|2F7EA] A28
& A7k ol 1-37] AP EFEle] B w4 a2l - 37]
NAFE oo Fe Aow BAE v o] FE AR 29 e 94e 1

P Ao BH] ¢ —27] AAYIAE TEF 2HRDS Ag3tg

X,_ = 78 & 89S Yel= AWHeE, A4 o3 228 =(clean dark
T (clean spark spread) 2] t—17] &<l CDS,_ <
CSS, 1, 12 2R A7 A7 doil, , t7] A7IHEHEY] 144 Ab

‘

2
©
&
\
H
[>
Ik
é

4) t—37] AR Egele] B3 At F=2] (Table A. 2>l AAIE] 2L
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TR dFTSE, 7} 9 0] vk 43 v ~xyust HA ~9pa Azdee
Aeste bl ZhasteEbdALe] vjEd 7Hg o] aefE A=A ol
Alberola, Chevallier, and Cheze (2008) 2] SA7tollA A= 0]%% H
a8 o5 F A Az ANabgelx] AgrbA st 3w
Al gor w7 wjiel WY EA7F 2T 5 9le]
d=o] A7Igk(eDs,_, % CSS,_, )= /‘4\?3%—/,1§ /\]——g—o]-oﬂ\:]- 5)

7}Ae NYMEXQ] Hlo|El2, Alatz Qld] U dste] 49 wj&d 7148
A #EE = AL melst] 1713491 d0il, & AFEIATE 6 71E Aol A]
— 17150 o olde] H7IHE (o] A% t—2717H) = |83
73971 Qo] 71EATNA HHdSiE thE (- 27|17k Egsle] BAsjEgIth O

e} ¢ 2719 g2 Fela W -Ec“F»M 23 o1 7 as) B A

3

N
r& m{}i'

r

N

N
R

L X

_4

_‘I

A8
rie
s

o N
QTO I

PRy
By
5
N
1o,

FTSE, )¢ A&7t @A A8 da8rtgdl gk W= (8,008, +
B5CSS, )X FTSE, ;) 7} WstiA wjE&d7i4el d&d= A & dg=

e
a =
Akt otk 3, 712 AFellM S37E 712l WiEd el S kv
g4 glo} Se7| 2ol -8 RoRieR whdstslnh. E3 Al Ridte e

5) Alberola, Chevallier, and Cheze (2008) & AFoM = 2E 011141] 7ML 3
A 3 AZ|1GES AMSSI e, 2 o= dAZ|e g frelskA] A
g Ayela gtk B AFolME A Boe A7 /‘F‘-’*OF— Zlo] WA
o] frolid WollA ot Aty Egh n=e] AkelE (SO, HiE
3+ Helfand et al. (2006) & AFAM= 58 Al=13} gho] o]-g4 u} 21@.

6) Mansanet-Bataller, Pardo, and Valor (2007) &] AA7tol|lA wjE&AE 3 f71gke] AawA
= t719] wiEAsEe] 7] f7F obd t—17] fi7tedl o8l 3 wethe de] gl
AL pHsS= doil, < AERFR AHEshe Zlo] B} et

MNO:HEI‘BL
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AccOver,= Surplus, + Carried, y: Z+ A= 3)

oJ71A, Surplus, = Cap ,—V, 4)
= (& +cE)~RT)~[V,]
- [(E;<+6Eu)_Rru]_ [FA;_ C(wv_jv)}

[eE, = RT,]+ (¥, —v)

= Quer y-i-C(lI/y—!Py)

HEAS] 742 ] A A7)k obd, 8 o] IEFe] A A7)
o &) Agdct. old & Aol FHEl ddsts 4T MEE (Cap,) T

FoF sfFets AIMELF(V,) o 2ol (olstlA 2atgwoz ¥n) & A¥H
F= Frketn 2aEge] M EHE FYe

&R g FE S 9T5] A=A dduiET FE] (e, Bhe A
A 297 e BPD MEL A5 23 (v, —v,) F 7K 2919 For
wHrelRth(4) (1) #2). EU-ETS 1, 2719 mi&% 43e sld=Ee] 571dd

i

AdS sl s, L5 A ST (Grandfathering) <

2
4
~
Ry

(o]
fitl
2

>

(o
Hl
i
lo,
o,
v
o,
20
)
2,
o
offt o
rlo
Jo
i)
M o
o
>,
o,
0
X
lo,
=
Y
™
A=)
0%
of4
il
o
Ho
e
o

DA (2 (5,8, ,+ W) CDS, + (8,5, + By W) €SS, ol SRk,
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omgt). MEF dZeale A7IAAY AR
n] Hkg s} Qi) whehA
¢E,— RT,) 0.2 7133152

L
AN,
e
ol
5
fo
I\
e
9
-3
>

(o]

® ol
o
ol
&
ol
2
>
rr
<
o)
ki
I
Bl
=
o
&2
>
off
=
3
ftlo

5 8119 %Mom otk EU ETS 171X @& wiEds 2712 oldshe
% gem, 2, 37ldEe JAuEAS thev]R o|gdte] AMEE
Atk 1719 WiEAL 1717F BUAA fEAC] Y B R 200535 20079 2
AR A S (AccOver,) 02 ALEM, 27]19] Z-9-oll= 20081 F-E Al
Zate FAHYSGHS AMeto] ukddto gy ojdel gutE o] ety
)

s

(o
ofo
)
R
&'1-4
>‘-|-4

g, wiEAAHA DA 3 Ajlo] - EEAE kot vid 24 289 wiEd
= PRRIES Ho a1, 49 3094 AAE vjEe Pt wiEH= A=t
Al ¥ Qo] (European Commission, 2003) ZF ©A] HollA] AL&A Q1 T 3] Aol
2l T2 Uepdt) 39 195 49 30¥87KA & slEde] F5ex= Al717T =
™ o] Ggo] v AF o] F T F FwAA] A&HTE 7P Stell 39 147

59 3197 22| WS (Borrow,) & W T

HREE - 284 (2013) o) AFE vk o], ARNTAA SauiEA 7 A
EUA 714¢] 35 & 8219 shfolth. aeuv AA/NEAA eamjEde] A7t
2008355 AJZFE 7] wol] 2005-121d-2 A7t R Sk B ATl Ayl
F2 83 5 gldoh ot AN A el EE 71 "ol gEU) 7bed
2008\ 39 14 0|77k vk Aoz g BA A FANEA A e EE st
A AWRgo] shur ol 23 ARIPEAA S EdrH o] fFHAT

)

8) Cap,—E, [E—i—eE RT} =eE — RT, = Over,
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hiele

ofs
tilo
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r [
i)
+
X0,
3Q
o

#1744 248919

Y

2. Az

(1) BiEE7I4(EUA, PCER)

EU ETSellA sl&de] Ale dE8RT= JdEAURZ o] FA]7] wio] A&7
Ao] AFARES] a0 2 P = 7H & sl Afeitt. & A+
o A1+ Thomson Reutersoll A A g3sl= ECXS] 4d A 87142 o] &3lith 9
A Ze] 80% oite] ECXANA Ad=x o] (Maydybura and Andrew, 2011,
pp. 123-142) 78 Al XS 702 ECX AE7HE S o) 88 & Utk A
29 9= €/tonolH A& FUE 7o R wWiEdrHA dHiolHE 745
AANLANA eAamEd 71 (PCER) 9 2 AjAie] A8 ZdE 7oz
T3 = ATk

(2) olUX|ZHE4(CDsS, €SS, 0il)
oA 714 F AEAZ = W4 GA] L7t dlo|H & AMEEith AP Ta A~z

l

=(cpS, )% BAHAFTAAZIY=(0SS, ) = I4CE (Institute  for  Climate
Economics) 2] ¥WiZ&AA A & ¥37F B34 Tendances Carboneol| A AH&-3}
= Hes AxEgleon O e ts 4 (6)7, (673 2R 10

Cleandark spread (€ MWh) = (5"
P Pwa,lperMVWL P I CO . . acl
_ — P, X
power (Coal plant ef ficiency rate ~ 24 coa yemissions factor
Clean spark spread (€ / MWh) = ()"’
P, per MWh

P

‘power — Py X gas CO,emissions factor

Gas ef ficiencyfactor

Axtells A=€7H4 (P

1)oumr> ’ /HI;}-7}__'< uml) §7}_}\7}_7ﬂ< gas> ’ BH%?:]-7]—

9) 1 A¥e= F29] (Table A. 2>l Fzl=lo] Q)

10) Tendances Carbone E3A+ I4CE YAl E (http://www. idce. org/publications—2/) ol 4]
a4 don, g A AAF WPHS http://www. cdeclimat. com/IMG//pdf/
methodologie_tendances_carbone_en_v8. pdf YEAS %315



A(Pgyy), AT EE, 7F0AEE, a8 Aed) HA7ke 742he wijEA
<= (emission factor) 7} o] &Ht}. HAH7HL 5Ly o ~Eg|olof|A AE= A
7} A1 %21 Phelix 7F 2.2, EEXCIAM Algste A3t dE714 HolEE o] 83t
9
vke- F31 9lE ARA (Amsterdam, Rotterdam, Antwerp) €]
Sotth AA7t 719 A Azt 7158 713te] 1
HloJEl & 01%6‘}71 <18l NYMEXeIA A#j=E Henry Hub®] @E712S o] 83}
Ak Aol (2007) & ATl M 7k bA o] A ARt 74 Abo|7} 24| @ha
NYMEXS} IPESA AglEs AA7ts B/ 0] 90% 032 ABAAS 7K1
AthE oF= NYMEXeA AjE = 7t27bA & o] 8ated #Agh ub Qlth Mgt
DAEE, 7P Has, Mgty 7b s Zhzbe] wjE A= Tendances Carbone©l| A
ol-&g ¢t T WMEA Hd FoAQl =Y WAlel| el k= ol &aksith
AA7I27 A3 dAE ] wiEa7Ee d3ds = A (0, ) 2B e
3l A 7o) o] 8HATh. 7P sl AEe At AT gARAE F4

)

froh Sal 9 F(AEA 9, 2013) AAZE FE3 H TP Aol Bal Aol
7] Wtk NYMEX)M W2 3 2o Adus nsqe] ARE 4L

Eurostate] H&Uo|EE o] &3l wld & S22y z Wsdlslo] A}81D 3}t

®
N
ro

(S, W, ExtTemp)

E e 2edE 49508 Bl MENNAd 99 v
14 ea) 33 718 84 F /M2 wgaan. Ad 2o
Hintermann (2010) 2 93 & - &4 (2013) o] AolA e} 2ol A F =
)E 6, 7,8, 99l aiFehd 19 ks, AE EQ%?(WQ% 11, 12,

r

L 4y
(ko 4
ﬁoﬁw“ﬁ
5040;5%
fo N
B
fr o
w D
”
2,

o
wW
o,
=2
:oé
ot
_OL
g
o
=
oX,
_OL
k1
R
i)
A
rr
(e}

O
HU
=
ox,
ol
£
-

ox
_OL
;1
B
BN
i

IR o] PFa Hel Mansanet-Btaller (2007).4 Oﬂ%Lo}]/qg} pal
o] 23 7128 o)A 719 7] %} A&A oz Ay 5A7F 19809} 59 B oo
EU ETS 39 TA] ZFoA] QA7 &
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S A9 AA 1A FHEA FEF AR T 2 A9 dETeS TR
7ol A ekith

7] 2Hl°o]El+= European Climate Assessment & Dataset'e] U Ht7]&H|o]
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(Figure 1) Determinants of EUA Price(2006.5.1.-2012.12.17.)
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(Table 1) Estimated Overallocation of EUA

Cap (Mt) Indicative Cap Overallocation Accumulated Yearly Average of

YR ) B (M) (AB) Overallocation (o) | enied Accumulared
Overallocation (Mt)
005 2,080 2,0% 62 62 39.25
2006 2,064 1,991 0 133 81.29
2007 2,145 2,064 81 214 135. 2285
W08 190 2166 216 216 136,59
009 192 2,108 136 352 223,16
2000 1,998 1,941 57 29 187. 64
2011 2,017 1,752 265 -31 -19. 67
2012 2,228 1,944 284 253 161. 58

Note: Cap=the announced cap, Indicative cap = a cap level computed with consideration of GDP
projection and carbon intensity.
Source: Hong, L. (2014).

(Figure 20& HH AxtE ) Sd2F (Over) I T2 7Y & (AccOver) ©] Hj
ZA7HA7 & () 9 BAC JeS A3 4 Q)

(Figure 2) Overallocation and EUA Price
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(Table 2) Unit Root Tests (ADF)

v No Det Const C&T
Coef. t Coef. t Coef. t

EUA -0. 00132 -1.08 -0. 00498 -1.96 -0. 00499 -1.97
CDS -0.16360***  -12.02  -0.34377***  -18.31 -0.35695***  -18.74
CSS -0.10356™** -9.41  -0.26283***  -15.66  -0.30836***  -17.15
FTSE -0. 00022 -0. 65 -0. 00257 -1.55 -0. 00239 -1.28
0il 0. 00006 0.12 -0. 00260 -1.34 -0. 00587 -2.24
WtdAccOver -0. 00355 -1.61 -0. 00359 -1.58 -0. 00351 -1.54
PCER -0.00112* -1.71 -0. 00036 -0. 23 -0. 00521 -1.69
Note: * significant at the 10% level; ** significant at the 5% level; *** significant at the 1%

level.

B9 44 Ang wE Py v Asdg 3y sva srdsg Al
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(Table 3) Johansen Cointegration Tests for Non-Stationary Variables

For Full Periods analysis without PCER | For Phase II analysis including PCER
Maximum Eigenvalue Trace Statistic 0% TCritical Eigenvalue Trace Statistic 0% TCritical
Rank Value Value
0 - 32. 3462* 47.21 - 42, 9527* 47.21
1 0.01070 14. 7066 29. 68 0. 02079 18.5391 29.68
2 0. 00620 4. 4995 15.41 0. 01215 4. 3305 15.41
3 0.00153 1. 9805 3.76 0. 00372 0.0017 3.76
4 0.00121 - 0. 00000
constant trend, # of obs=1640, Lag=:16 | constant trend, # of obs=1162, Lag=:16
Note: * indicates the rank selected by a sequence of trace statistics.

Bobga Mase) REkE Qa1 ARG 5 oAl BelE FHL sl 14
2 WEo] ey A olA] golslit). 1 A3t the (Table 49l FzlE o] Sl
(Table 4) Unit Root Tests for First-Differenced Variables (ADF)

) No Det Const C&T
Variables
Coef. t Coef. t Coef. t
dEUA -0.995291***  -41.16  -0.995334***  -41.15  -0.995384*** -41. 14
dFTSE -1.048977***  -42.14  -1.049101***  -42.13  -1.049711*** -42.14
dOil -1.089862***  -43.98  -1.089969***  -43.98  -1.090049***  -43.96
WtdAccOver -1.002405***  -41.46  -1.002454***  -41.45  -1.003172*** -41. 47
PCER -0.963733***  -33.62  -0.966232***  -33.69 -0.966636***  -33.69

*%

Note: * significant at the 10% level; ** significant at the 5% level; *** significant at the 1%

level.
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(Table 5) OLS Estimation (Dependent Variable: EUA, first-differenced)

Variables Coefficients Std. Err. t P> |t 95% Conf. Interval
dEUA(-1) 0. 0008 0.0184 0.04  0.964  -0.0353  0.0370
dEUA (-2) -0. 0560*** 0.0187 -2.99  0.003  -0.0928  -0.0193
CDS(-1) 0.0191* 0.0109 1.76  0.079  -0.0022  0.0405
CSS(-1) -0. 0265*** 0.0102 -2.6  0.009  -0.0465  -0.0065
doil (-1) -0. 0248** 0.0099 -2.49  0.013  -0.0443  -0.0053
dFTSE 0.0015*** 0.0003  5.97 0 0.0010  0.0020
dWtdAccOver -0. 0374*** 0.0010 -37.19 0 -0.0394  -0.0354
Borrow 0. 0478 0.0331 1.44  0.149  -0.0171  0.1128
ExtTemp 0. 0660** 0.0334 1.97  0.048 0.0004  0.1316
Oil#FTSE (-1) 1.08x107  2.35x107  0.46  0.645 -3.52x107 5.69x107
CDS#FTSE (-1) -4,31x107%*  2.48x10° 174 0.083 -9.17x10° 5.62x10°
CSS#FTSE (-1) 6.38x107%***  2.45x10° 2,61 0.009 1.58x10° 1.12x10°
S*CDS(-1) -0. 0031 0.0035 -0.87  0.383  -0.0100  0.0039
W+CDS (-1) -0. 0038 0.0034 -1.11  0.268  -0.0106  0.0029
S#CSS(-1) 0. 0004 0.0028 0.16  0.874  -0.0050  0.0059
W+CSS(-1) 0. 0022 0.0027 0.8  0.408  -0.0031  0.0075
Veri2007 -0. 0699 0.2581 -0.27  0.787  -0.5762  0.4364
Veri2008 -0, 2925 0.2523 -1.16  0.247  -0.7875  0.2025
Veri2009 0.1162 0.2527  0.46  0.646  -0.3794  0.6119
Veri2010 0.1916 0.2251  0.85  0.395  -0.2499  0.6332
Veri2011 0. 0708 0.2915 0.24  0.808  -0.5011  0.6426
Veri2012 0. 0682 0.2535  0.27  0.788  -0.4291  0.5656
Constant 0. 0001 0. 0633 0 0.998  -0.1240  0.1243

Number of obs = 1548
F (22, 1523) = 66.49
P-value <. 0001

* ¥k * 3k %k

Note: ™ significant at the 10% level; significant at the 5% level; significant at the 1%

level.

o] s AEA AdelA AEE wiEE M ARV (dEUA, L)< B oA
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(Figure 3) Residuals from the Reduced Model
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(Table 6)3} 2t

(Table 6) Estimates of the Reduced Model: Alternative Sample Periods

. Full Period Phase I Phase II
Variables
Coefficients t Coefficients t Coefficients t
dEUA (-2) -0,0539***  -2.91 -0, 0468**  -2.16 -0, 0495* -1.75
CDS(-1) 0.0152  1.55 0. 0284 0.54 0. 0056 0.42
CSS(-1) -0.0252***  -2.63 -0.0352  -0.57 -0. 0136 -1.21
doil (-1) -0, 0240**  -2.43 -0.0309  -1.19 | -0, 0215*** -2.93
dFTSE 0.0015*** 5,97 -0.0003  -0.61 | 0.0019*** 9.31
dWtdAccOver -0.0374*** -37.36 | -0.0533*** -43.07 -0. 0002 -0.17
ExtTemp 0.0503  1.55 0.0036* 0.06 0. 0083 0.32
CDS*FTSE (1) -4,13x10°*  -1.75 | -5.94x10° <057 | -L.13x10°  -0.28
CSS#FTSE (-1) 6.37x107°*** 2,74 7.43x10° 0.6 | 3.05x10° 0.9
Constant 0.0456  1.63 -0.0099  -0.16 0. 0417 1.68
Observations = 1548 Observations = 388 Observations = 1160
F(9, 1538) = 161.73 F(9, 378) = 208.92 F(96, 1150) = 12.38
P-value <. 0001 P-value <. 0001 P-value <. 0001
Note: * significant at the 10% level; ** significant at the 5% level; *** significant at the 1%

level.
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(Table A.1) Summary Statistics (2006.5.2.-2012.12.28.)

Variables Observations Mean Std. Dev. Min. Max
dEUA (€ /ton) 1709 -0. 005 0. 668 -3.55 22.59
CDS (€/MWh) 1681 15. 568 14. 741 -24.92 268. 74
CSS (€ /MWh) 1667 20. 625 17.185 -27.03 257. 36
dOil (€ /barrel) 1630 0.014 1. 288 -7.38 7.16
dFTSE (€) 1650 -0.513 49. 622 -267. 74 310. 40
dWtdAccOver (ton) 1713 0. 102 14. 419 -414. 39 283. 47
dPCER (€ /ton) 1220 -0.014 0.271 -1.46 1.11

(Table A.2) Estimates of the Extended Models (Dependent Variable:
EUA, first-differenced)

Model including third
lagged dependant

Model including current
and second lagged

Model including CER
price over Phase II

variable terms of fuel prices
Variables Coefficients t Coefficients t Coefficients t

dEUA(-1) -0.0012  -0.07 -0.0121  -0.61 0.05916*** 2.70
dEUA (-2) -0.0516%** -2.76| -0.0510 *** -2.74 -0.00355  -0.16
dEUA (-3) -0.0003  -0.02
dPCER 1.04953*** 21.14
CDS -0. 1167***  -9.61
CDS(-1) 0.0177 1.63 0.1148*** 5.77 0.01781** 2.14
CDS(-2) 0. 0149 1.19
CSS 0.1152*** 9.46
CSS(-1) -0. 0254**  -2.49 -0.1258***  -6.33 -0.01819** -2.39
CSS(-2) -0.0130  -1.04
dOil 0.0266** 2.50
doil(-1) -0.0242**  -2.45 -0.0236**  -2.29 -0.00632  -1.52
dOil (-2) -0.0056  -0.56
dFTSE 0.0015%** 5.9 0.0012*** 4.50 0.00053*** 3.59
WtdAccOver -0.0374*** -37.31 0.0355*** -34.58 -0.00007 _ -0.12
Borrow 0.0431 1.3 0.194 1.30 0. 00456 0.32
ExtTemp 0.0664** 1.99 0. 047 1.47 0.01508 1.04
Oil*FTSE (-1) 9.28x10° 0.4 -7.16x10°  -0.29 -2.20x10-7  -1.13
CDS#FTSE (-1) -4.16x10°F  -1.68 -3.38x10°  -1.32] -4.90x10°** -2.04
CSS*FTSE (-1) 6. 25x107°** 2.55] 6.27x107°** 2.47] 5.34x107°** 2.36
S*CDS (-1) -0.0023  -0.64 -0.0013  -0.35 -0.00487  -1.21
W#CDS (-1) -0.0031  -0.89 -0.0016  -0.46 -0.00192  -0.89
S#CSS(-1) -0.0001  -0.05 -0.0008  -0.28 0.00171 0.84
W+*CSS(-1) 0.0017 0. 65 0. 0002 0.07 0. 00036 0. 30
Veri2007 -0.0494  -0.19 -0.0238  -0.09
Veri2008 -0.2811  -1.12 -0.2579  -1.04 -0.16216  -1.13
Veri2009 0.1174 0. 47 0.1134 0.46 0. 13300 0.84
Veri2010 0.1933 0. 86 0.1309 0.59 0. 02393 0.97
Veri2011 0.0672 0. 23 0. 0415 0.12 0. 03139 1.45
Veri2012 0. 0676 0. 27 0. 0962 0.39 0. 03371 1.08
Constant 0. 0026 0.04 0. 0381 0.58 0. 04347 1.36

Estimation: OLS Estimation: OLS Estimation: Newey-West

Observations = 1545 Observations: 1422 Observations: 1162

F (23, 1521) = 63.83
P-value <. 0001

F (28, 1393) = 59.04

P-value <. 0001

F(22, 1139) = 73.94

P-value <. 0001
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(Table A.3) Effects of the Inclusion of Lagged Dependent Variable

on Estimated Coefficients

with lagged EUA prices

without lagged EUA prices

dEUA(-1) 0.001 -
dEUA(-2) -0. 056*** -
CDS(-1) 0.019* 0.019*
CSS(-1) -0. 027*** -0.025**
dOil (-1) -0. 025** -0.026***
dFTSE 0.002*** 0.002***
dWtdAccOver -0, 037*** -0, 037***
Borrow 0. 048 0. 039
ExtTemp 0.066** 0.065*
OilxFTSE (-1) 1.082x10” 1.361x10”
CDS*FTSE (-1) -4.306x107°* -4.177x10°*
CSSXFTSE (-1) 6.384x107°*** 5. 881x1070***
SxCDS(-1) -0. 003 -0. 003
WxCDS (-1) -0. 004 -0. 004
SxCSS(-1) 0. 000 0. 000
WxCSS (-1) 0. 002 0.002
Veri2007 -0. 070 -0. 066
Veri2008 -0. 292 -0. 278
Veri2009 0.116 0.120
Veri2010 0.192 0.193
Veri2011 0.071 0.071
Veri2012 0. 068 0.075
constant 0. 000 -0. 003
(Table A.4) Tests for Autocorrelation
Durbin-h Test Breusch-Godfrey Test
tags o) : df Prob> x? ? df Prob> x*
X rob> x X rob > x
1 0. 353 1 0. 5526 0. 358 1 0. 5496
2 3.628 2 0. 1630 3.679 2 0. 1589

Ho: no serial correlation
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(Table A.b) Autocorrelation Tests for the Reduced Model

Durbin-h Test Breusch-Godfrey Test
lags <p> 2 2 2 2
X df Prob> x X df Prob> x
1 0. 034 1 0. 8547 0. 034 1 0. 8542
2 2.572 2 0. 2764 2.588 2 0. 2742

Ho: no serial correlation

(Table A.6) ARCH-LM Test for the Reduced Model

lags (p) x> df Prob >
1 1. 764 1 0. 1841
2 1.592 2 0. 4511

Ho: no ARCH effects vs. Hi: ARCH (p) disturbance
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The Effect of Allowance Oversupply on Carbon

Pricing in the EU Emissions Trading System*

%k ok ok

Leesle Hong™* - Hyungna Oh™** - Jong Ho Hong

Abstract

Although the ‘over-allocation” of allowances in EU-ETS has been noted as a
major cause of carbon price crash in phase I, few studies have analyzed
quantitatively the issue of over-allocation in the formation of carbon prices. In
this study, we employ new variables such as over-allocation and intra-phase
borrowing in our regression model along with other price determinants. Based
on the literature, the amount of over-allocation was calculated by comparing
the cap to Business-as-Usual emissions. The over-allocation, stock price
index, clean dark/spark spread, the interaction term of stock price index and
clean dark/spark spread, oil price, and extreme weathers are found to be
statistically significant.
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