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Abstract :

This study aims to explore the change in international crude oil price affect on the
Taiwan Sector Indexes. The experiment adopts the date from 1 July 2003 to 29 June 2012
contained the U.S. West Texas Intermediate crude oil spot prices, exchange rate, Taiwan
Sector Indexes and the Taiwan Stock Exchange Index. First, We use structural change
model proposed by Bai and Perron (1998, 2003) to figure out whether the structural
transformation model exist between the simples and then use quantile regression model
proposed by Koenker and Bassett (1978) to find the existence of structural change in the
sample interval. Then, we use quantile regression model to view the different influence of
the Taiwan Sector Indexes which undergo structural change has affected by the change of
oil prices.

The results of empirical analysis showed that: first, there are two structural transition
points occurred from six kinds of Taiwan Stocks Indexes, but the timeis not the same. It is
related to domestic and international major events. Second, without considering the
asymmetry effect, the change in oil price has impacts only on food industry, plastics
industry and tourism, but it is not significant. Third, considering the asymmetry effect,
when the oil return is positive, electronics industry and tourism which experienced
structural changes have inconsistent impacts by the change in oil price. When the oil return
is negative, plastics industry, textile fibers industry, and finance and insurance sector

which experienced structural changes have inconsistent impacts by the changein ail price.

Keywords : ail price change, Structural breaks, Quantile regression, Taiwan Sector Index
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PR > #1999 & 7] 2008 # b A X Z A RFFE D S - FFE1999# 10 1

2 2001# 127 31p L TAESEH ;S - FE 2002 10 1p 3 2005 & 12 7
3l p > ARESEY H=FEHE2006# 17 1p 3 2008# 52 31p 0 5oL
B oo fI* VARBARZRD D PRI E LB LRIFMFE A SFRLBIRPF 2
Bebl i AP 2% F A BAREEPF LI RSP §FHFPFDPELG

FeLg#
SRR H o ST R R R A BB PR R 5 ] o 143 (2010)#F

FlRb I B A ERRES F A S G TR B AN G R

R BB LA RN 2 M BT YRF LA 2004 & 10 1p 3 2009 &
129 BLprenp FR - FTHEAHEBTRIBR-LF P 2 FFRE T EA R
BB R SHERAC 2 RRARRE RS BRSPS B L RN
2 B3 d Mo SR FR B REMF N AL R RGBT TR
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7 Ak (w4 o Leeand Zeng (2011)*4 7 1 * Bai and Perron #r2 = chiy
WHERF RS2 P R B R R GT 2 FRR STA 2 7 fHAE 0 BB
A\’E\'}_ﬁﬁﬁfﬁ?% ZOFEFBRT AR P EUE T E o d 1 2 b %o H g
TREMT LN B REFHRLRE DT HHERE T N2 F N GTR T 2 7%
VR E e ® b R B b T BRI B ORI TR - B
R RELED §end G L @7 0 § SRAFRD A hags > £ 1 L4

ERPN R 6o B R EE P A (2005) ] 4 B Al A TR AR AW
R EM G RARRFL 1989 # 107 2p 2 2003 £ 12 19p - ARG EY
RABRDFPFEILE2FERTHEAY o fRESHF,, S Mk &
ERATHEAY T HEF R R o AR H FPFRTE S R
PR RARE R 2 BARP S ERTE S PRI o R R E o F I B
OLS #rdlsefr o » 3prt @ b atle s » A% 2 B pFfdlie- H a4t 0
FERRS MR RE DFIRT A A RE A ROF K2 T RENT A g B
o ¥ e (2007)F * Sharpe #& &1 eh A T T > & 1% Koenker & ) cha £ 3w §F
ATEE R R AR S 1994 & 10 1 2008 & 67 AR A s ERE9ER
I 2 F AP FHRAGRF OPRERM HFREEETR I AARAET

W FIERE > 2 BRI R R R O HRER § SRR A

iy
m\w

FRE A B F o FFRHRERM I EFIL - RE T EFLE
KEAF DRI F SO RERGHRPBTL X F AT LF
P15 F1 A RIEOR R SR PG B o0 f B0 e 5857 5(2010) 12 1990 # 3 2009 # & 1€
W WA AR {17 Bal 2 Perron (1998, 2003) % ! 2 44 % 407

FRH W% GAs L SRR R F ol B P AT DR AR AP TN G A
BB g o ¥ 1% GARCH & EGARCH HCA| % s § 3R ek § 42 1% ~ i

TR NFUAFIZE T REEFAM -
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AFT % 44 % 3F Bal and Perron (1998, 2003) 74 ) 2. stk H0A] (4 T A BP

%

3)) > #F3f 2003 & 3 2012 & @ ek A FA A BT 0w A ¥ RipE R 0 o
BRGASHES AFE DSBS L R ERR AL PARE A E R BRI K
A5 A4 o Tob s L4tk s AT 4% Koenker and Bassett (1978) #7#% !
2 AR R AR AR L FE IR E LR SRR S DR R

23R

B8 BEER

SHEROG b BFREA LY Lo ¥ TS EpF g
GrE A FIR DR T A e BRI 0 TR E R AR 2K
¥ B F T P ol o AR F ¥ 1546 Bal and Perron (1998, 2003) 73 ) 2. %

sk
P

¥R
BEREA R NBEATEP LT 5 LF SRR Y T RFRFL AL
BT AP B Bl JIF LRI RT RAE R AR A Yot B A

Ry o2 R g8 0% L UICP: M S s | IR IS U

TREH- BPRHPIY P RITELTHF > A LT 3 s E®E

&2?:

) g ¢
Flak LI @ s A AT o @ BP’fsﬁ’}Jﬂ'J?%’ﬁ TR 2 it s FE 4 Mgy

ED
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Bai and Perron (1998; 2003) cr$i- 3] ¥ 4 71

1. .

yt =X +2 dn- Ut t=1,...T; j=1,...m+1 (3.0

B9 oy R R X225 R E 0 F8 Ind i enitli o G L

t=1,..., T Pl 5 B4p7 4788 2 B o a0 037 o XD i ? REPFRT @ s o

Bai and Perron (1998) 7 *|%7 5 5| ¥_% 5

SupF+# #_~ Double maximumiz <_2 2 Sequential & = % = fafk T 338 k& 7447 o

dt PR A E AR FEHBRYHY - R EE R

i
[
4iF

ﬂn
—=\
pa

Sy

& en% IR )t Bai and PerroniZ ik B Pk (7= fitk €8 A A B kB2 2 o

Perroni& 3% % £ 11 * SupFte <~ Double maximumig Z_sHff ¥ &2 3 » KAl G i %

NS

RF i &k 2L HEEEBE P F S ESequential s Tk AEin 0 A AAH

£
*SUPFT (I+1 [ 1) k2|87pSfF A 7 B3 5 264 8982 & i en? 8Bl R
Bk 3 - BT STREIE T o F - BT SRR R F R R A A

£ T3 qes Pl IES RBEK o

1y

Fo&F sERF

# & i jF(Quantile Regression » f§ # QR) AL § F éh— fBAT2 2 > © Rilfg?
WEFE SR EEAT AL > d Koenker and Bassett (1978) #7441 > F W3t B 5L OLS
BEA4E Bl 2% kB R Rl A R BB - 5 S HERES s
BEEAT FBERED i feint | 1 5 N RO o 2B AR

TR EAI e §E3 palgailo
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WY S T BN RRP R RS R R LM R
FREDIBERESERC FREFHRERS T HEUF L T E L LR
N Li&-%

TR AR A QRECZ] W G LT g L A R AL B
Kffe ~ LA B e XFFEBE I EAT FARDOFRT A F A R A
TREREREEREPPERE > AR B E o H 2R E 3 - o F]
Lo E;‘@A\f&_i&ﬁ?/}ﬁ P RAPL N EFEAGRREIEE L 2D T fRE Y Bl
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(32 % T AT

Riu= a"'BoiI, Roil, t + Brale, Rrate, t + Bm , iIRm w+ € (3-2)
t=1,2,...,n

1=01,03,05,0.7,09

B¢ > Rq: AETHIBLAAEER RN S U PP R F
Riln: 5 TARTEtHEEN? SR BE K86
Rate: % TA 2T &t 2 ~ildkird By gd F o
Roa: $ TARTH P EMEY 3 S diop REEHP S
' F TAET 5 tHnFLd

I BO”,T N Brate,r Y Bint,r er Al ’4’ anj * &Fi = B %i@%:

FIE At A Anpl s Glhol i 1 ¥y ¥ f:ﬁ«%&ﬂm’ﬁi‘
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AT R

AP BEBEPPERLATAAEA)LEREGF &S S “T(New York
Mercantile Exchange > ff £ Nymex)ie 7 % % chhib L i ¥ £ 404 £y udr e 4
AR IR E (T JRESEARENE p 2B AL TRY A
R G Rl E A BRR R T R E ARG E 64

Pl g o FRRIE S 3 L B et

A% WTI 504 45 4keh 0 03 F] Nymex chf e B 5 fe 270 % WTI #2175 4p
AR B |l};,;-,/‘;7r‘]1r_r,??ﬁ1,§.,_, %5 B ,%ﬁﬂg#rﬁirﬁ , ,__@;]u ﬂi}—bﬁxf’#ﬂ*ﬂ]"} ;M
MER G B &R ]S (risk-freerate) R * o RIE XIS o A E AL T 4

BRENIFRAFNETER NS - R 3T 5 RFES AT

>-2’

CEER S

2
—=

A ARG L ARE TS ’#@%iﬁé’ﬁﬁﬁé%ﬁuw%
HEFM  ahPyPES AL EGR - AR ke L3 80
SRELF AR AL HRAYE L2003 E 70 10 32012 67 297 c 4P FH
TR AT Rk 2008 £ 1w QUL B FE b AR SARS T ¥ 7

FET_FE 'ﬁiﬁﬁz P\—:'@-Tﬂ"'\’l I'J"iif}mfﬂm“"%°

’ihﬂp FBE S L FEE gy
%% 4 http://www.chc.gov.tw/Ip.asp?ctNode=382& CtUnit=128& BaseDSD=7
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A

d %4170 12003 # 7% 1p 3 2012& 67 29 e AFR &6 b ¥ 2
Tiafcs: 711060 % i 430 F 4 2693 1 14531 £ ~z2 - ¥ - S g R A Y KEY
RGBT o B ARSI E IR B R KRE(E R A BT T R

PN A BT IES A R R R AT

WTI 42 B S0 ghiedp ik B 714850 0 5 2R M 41 2 W 420 d B 41 2 F)
4-2¥v 5-2003&# 7% 1p 3 2012 # 6 * ZQBFE"&’WTIiBIE.»Ef%f%L;}?B’*;ﬁfi{'{?’ﬂ'ﬁ;;
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http://www.cbc.gov.tw/np.asp

41 ReFHRANRFE(R)

Tiofe ¢ fk L E &) E HBEZ. KE ¥ JaqueBeratk Ak

WTI 71.106 70.340 145310 26.930 24.201 0.3242.729 43.755 2130
Al ErE S 7085.326 7089.390 9809.880 4089.930 1207.909 -0.080 2.325 42633 2130
a1 ¥ 545.860 520.100 1059.540 208.000 246.010 0.2481.750 160.615 2130
PHIE 182.305 164.010 320.890 98.890 53.130 0.5822.273 167.058 2130
gk 328.878 331.435 548.720 173560 99.329 0.2871.788 159.716 2130
e~ 284.560 285.550 409.890 150.530 48.340-0.0952.845 5306 2130
BEEE 102.985 107.065 189.750 32460 38.675-0.1121.974 97920 2130
£ it 902.594 921.880 1240.370 459.760 136.248-0.8634.288 411.782 2130
FAAEgAERES 32055 32360 35174 28.632 1.481-0.5662437 141987 2130
BRI GT AN B RBRE R EY D AR AR PR
% 4-2  R4sF At M ()
WTI * %l 651 % £91% pode T3 BRETE s4R0% =5

WTI 1.000

< ¥4p#k 0.685 1.000

ax1% 0743 0693 1.000

#%1¥%¥ 0760 0867 0868  1.000

g 0.739 0.902 0.884 0.943 1.000

TR 0.526 0.941 0.492 0.688 0.732 1.000

BAE¥ 0798 0735 0887 0.796 0.861 0.581  1.000

£pix's 0230 0.598 -0.003 0.328 0.369 0.574 0.128 1.000

e -0.770 -0584 -0.766 -0.788 -0.719 -0.347 -0.713 -0.251 1.000

AR T Y BRI R AR P B A R A AT el P
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435 BHEERR TS Am P AT AL D] > 2 SupF & <~ UD max
W2 WDmax €4 ¥ A THRPRB R T 5 SR % J Sequentia
B AR RB AR R B I WTI RS R R RELHEY 50

T I R R SR S LR R T ST

A3 BIEERR T

SupFT (1) SupFT (2) UD max WD max supFT (2]1)

851 % 9079.237*** 10644.378*** 10644.378*** 15375.212*** 2697.431***
E) S 2915.762*** 3941.450*** 3941.451*** 5693.206***  768.418***
o 4190.214*** 5538.344*** 5538.344*** 7999.830***  457.855***
TR 1360.747*** 1372.250*** 1372.250*** 1982.139***  365.494***
BLEEE 5278.572*** 4471.132*** 5278.572*** 6458.301***  893.421***
£ 'R 627.074***  530.592***  627.074***  766.411***  290.843***

Lol RRr L T 1008F F KM > Y% L 7 BOORE F oK > %4 7 10%EE F oK
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BT P

B% ¥ &

90% %

2006/09/18

2009/09/09

2006/11/13

2010/03/02

2006/11/21

2009/10/08

2005/12/16

2008/06/19

2005/11/29

2009/04/07

2006/04/24

2008/07/25

2006/09/14~2006/09/19

2009/09/04~2009/09/11

2006/10/31~2006/11/14

2010/02/25~2010/03/12

2006/11/09~2006/11/22

2009/10/05~2009/10/29

2005/12/13~2005/12/19

2008/05/21~2008/06/27

2005/11/21~2005/12/01

2009/04/02~2009/04/17

2006/04/10~2006/05/15

2008/07/11~2008/07/29

2006/09/14~2006/09/19

2009/09/04~2009/09/11

2006/11/02~2006/11/14

2010/02/25~2010/03/10

2006/11/13~2006/11/22

2009/10/05~2009/10/29

2005/12/13~2005/12/19

2008/05/29~2008/06/25

2005/11/22~2005/11/30

2009/04/03~2009/04/15

2006/04/12~2006/05/09

2008/07/15~2008/07/29
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WAp Het 2006 & 11 7k v b D F 4T 559 £ A B SRR L o dei
Fa AR AR FE R e EE SR P FH A Fla bR

PR e

TS ARG MY - IR RS > FF %L 2008 67 19 p & 2008
#7797 25p 7 FHE EpRIE ST 2 %:i%ﬁﬁ%éi’iﬁﬁﬁ@T’ﬁ%
TRy R R e E R RE AR RS T M o 35 F ER(2009)4,
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M L Y T B S AR 2010 & 2 (i R AR AT e o

i“‘
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FRIR W B RE > Fae i mw gy AT ¥ - a‘ﬁ&!fi’faﬁ‘«‘a&a‘_

A YRR e
Riit = 0+Poil, Roit, 1t + Brate, tReate, t + Bm, 1R, 1t + Ext (4.1)
t=1,2,...,n
1=01,03,05,0.7,09

fte g lct ARG BOLY P ATRP TS C RARE §HREB TS 2 AL

k3

FREARE T  EH P RIS o BAPM R TR E T

She
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- A O P AR S

PLt

Ri= In(m‘,t 1) ~Th (42)
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PRS- EEIER RIS EF
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Poil,t
Poil,t—1

Rt = In(5oe=) % 100 (4.3)
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D EAAEME PR RRS

Rraten = |n(M) (4.4)

Prate,t—1

v o4A

Bd o Rupern » % tH 2~ LFEATE VBT RETF Paer » F UHI K2 2~ RITE

MAEE K > Pger1 o b C1HPH A2 E AL ATE Bk o

=~ T Hp AR

Rt = |n( [t )— Tt (4.9)

Itw,t—1

HY o Rpus % (027 BATHFPF ol 5 5 tH A2 EFBE B 4H 0 3 34
Bl 2 LI AZ EHEE LB Hh it o AR SIS

Atz - P Wend QA G ATIF R TRk
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345 & 51 ¥4 B fF ik

CR OoLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.016  -0.002  -0.023  -0.011 -0.015* -0.004
(0.022) (0.034) (0.022) (0.025) (0.021)  (0.052)
BRI

Brae -46.831** -8.632 -14491 -21.171 -39.831 -71.065**

2003/07/01~
(19.482) (38.507) (23.139) (23.146) (25.374) (32.823)

2006/09/17
Bm 0.934*** (0.991*** 0919*** (0.897*** (.894***  (0.970***
(0.041) (0.049) (0.041) (0.060) (0.051)  (0.087)
Boil 0.016 0.041 0.018 0.013 0.005 0.004
(0.020) (0.031) (0.023) (0.020) (0.024)  (0.033)

I
Brate 40.065  65.257 32523 63.173**  24.347 23.958

2006/09/18~
(25.176) (62.572) (26.928) (28.442) (27.790) (37.809)

2009/09/08
Bm 0.945%** 0.989*** (0.952%** (,933*** (917*** (,978***
(0.040) (0.053) (0.060) (0.060)  (0.041) (0.113)
Boil 0.013  0.041* 0.022 0.000 0.016 -0.004
(0.018)  (0.025) (0.023) (0.025) (0.029)  (0.016)

T I0
Brate -2.933  34.281 2243 -10440 -23490 -35.719

2009/09/09~
(16.381) (24.013) (20.493) (18.524) (18.556)  (34.445)

2012/06/29
Bm 0.881*** (0.984*** 0.867*** 0.827*** (0.827***  0.847***
(0.034) (0.056) (0.050) (0.049) (0.055)  (0.062)

QR AL

*x% 4T LR F ok 0 < & T BYREE K E
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%46 £ EN R fFiisk

THIE OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Bail 0.014 0.018 0.035** 0.016 0.013 0.011
(0.014) (0.016) (0.015) (0.017) (0.016)  (0.034)
% A1
Brate 1.696 4.466 4.476 1150 -14.432 -10.333
2003/07/01~
(12.338) (17.368) (11.286) (16.476) (14.437) (19.671)
2006/11/12
Bm 0.639*** 0.657*** 0.591*** 0.561*** 0.569***  0.649***
(0.026)  (0.041) (0.040)  (0.039) (0.033)  (0.063)
Boil -0.007 0.018 0.012 -0.011 -0.020 0.014
(0.014)  (0017) (0.020) (0.017) (0.018)  (0.030)
% B0
Brate -15.027 11.829 -30.419 -24.924  -26.807 -46.429**
2006/11/13~
(16.800) (20.299) (26.140) (19.627) (19.089)  (18.930)
2010/03/01
Bm 0.808*** 0.778*** 0.802*** 0.805*** 0.812*** 0.751***
(0.027) . (0.046)  (0.047) ~ (0.032)  (0.032)  (0.038)
Boil -0.004 0.007 -0.035 -0.021 -0.010 0.083***
(0.023)  (0.031) - (0.027) (0.029) (0.025)  (0.030)
% B 1T
Brate -8.427 11.241  -11.427 2296 -17.819 -47.244*
2010/03/02~
(20.435) (17.152) (23.401) (24.339) (22.656) (26.849)
2012/06/29
Bm 0.880*** 0.912*** (0.921*** 0.875*** 0.797*** 0.718***
(0.044) (0.044) (0.049) (0.054) (0.054)  (0.068)

QR AL

*x% 4T LR F ok 0 < & T BYREE K E
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2047 wghghas B i

FaER OoLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Bail -0.020 -0.022 -0.026 -0.017 -0.022 -0.019
(0.018) (0.028)  (0.020)  (0.021) (0.028) (0.030)
I
Brate 1.847 21.108 11.652 16.349 -0.116 -33.567
2003/07/01~
(16.098) (31.733) (16.321) (18.184)  (27.980) (27.029)
2006/11/20
Bm 0.968*** 0.969*** 0.973*** 0.991***  1.002***  0.937***
(0.034) (0.035) (0.034) (0.034) (0.053) (0.087)
Boil 0.011 0.020 0.014 0.009 0.009 -0.028
(0.016) (0.023) (0.020)  (0.021) (0.020)  (0.028)
eI
Brae  -29.579 -2.123 0.523 -34558 -80.416*** -76.687**
2006/11/21~
(20.394) (28.416) (22.646) (21.978)  (22.536) (36.489)
2009/10/07
Bm 1.058*** 1.000*** 1.113*** 1.060*** 1.016***  1.103***
(0.032) (0.061) (0.038)  (0.040) (0.034)  (0.060)
Boil -0.039* -0.048 -0.023 -0.011 -0.045 -0.037
(0.020) (0.032) (0.023) (0.025) (0.024) (0.040)
¥ A0

Bae  -9.938 14434  -1460 -19.184  -13599  -37.017
2009/10/08~
(17.641) (16.940) (19.720) (25.613)  (26.669) (25.901)
2012/06/29
Bm L1.095%** 1.160%** 1048%** 1045%**  1.036*** 1.127+**

(0.037) (0.044) (0.043)  (0.041) (0.048)  (0.057)
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2 48T F gk R ik
TS H OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.005 -0.022 -0.004 -0.005 0.002 0.007
(0009  (0.019) (0.010) (0.009) (0.010) (0.012)
% A1
Brate 14500 32.870*** 9.339 14.312 9.074 5.171
2003/07/01~
(8.838) (12.617) (13.111) (11.527) (11.197) (10.352)
2005/12/15
Bm 1.108***  1.068*** 1.099*** 1.133*** 1.146*** 1.127***
(0017)  (0.030) (0.031) (0.028) (0.035) (0.019)
Boil 0.008 0.014 0.010 -0.004 -0.010 0.026
(0.010)  (0.020) (0.009) (0.009) (0.011)  (0.019)
% B0
Brate -2.441 -6.390 0.865 -16.998* -8.832 -20.611
2005/12/16~
(7.966)  (11.760) (10.394)  (8.445) (10.075) (16.401)
2008/06/18
Bm 1.061***  1.036*** 1.054*** 1.052*** 1.073*** 1.062***
(0.015)  (0.040) (0.015) (0.017) (0.016)  (0.020)
Boil 0.003 0.001 0.000 0.002 0.001 -0.003
(0.005)  (0.011)  (0.006) (0.007) (0.007)  (0.008)
% B0
Brae 13.377** 16.371* 11.298 14.794** 13.933** 13.145
2008/06/19~
(5549)  (8619) (7.557) (7.531) (6.586) (10.684)
2012/06/29
Bm 1.020***  1.014*** 1.020*** 1.026*** 1.029*** 1.030***
(0.010)  (0.019) (0.014) (0.014) (0.013)  (0.019)
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% 4-9 ﬁ“%i#/”\iﬁﬁ?ﬁg{

BEE X OoLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.011 -0.076* 0.008 0.016 -0.018 0.014
(0.030) (0.040) (0.030) (0.027)  (0.035) (0.041)
ERL!
Brete -39.989 6.581 -21.848 -30.382 -55.728** -141.560**
2003/07/01~
(30.808) (87.061) (36.844) (31.881) (28.348) (69.836)
2005/11/28
Bm 0.636*** 0.641*** 0.550*** 0.515*** (0.628*** 0.715***
(0.058)  (0.059) (0.067) (0.066)  (0.099) (0.080)
Boil 0.034 -0.007 0.041 0.010 0.054 0.069*
(0.026) (0.043) (0.025) (0.033)  (0.034) (0.041)
% I
Brae  -58.005* 12.803 4615 -31.014 -52.131 -128.100***
2005/11/28~
(29.707) (36.816) (31.391) (35.349)  (40.731) (38.312)
2009/04/06
Bm 0.903*** 1.111*** 0.813*** 0.815*** (0.855*** 0.986***
(0.052)  (0.090) (0.064) (0.066)  (0.063) (0.058)
Boil -0.011  -0.059* -0.016 0.011 -0.010 -0.046
(0.023) (0.031) (0.028) (0.026)  (0.030) (0.029)
% IO
Brae 76.548*** 49.790 48.768** 36.321* 79.113*** 82.374
2009/04/07~
(21.981) (37.104) (21.719) (21.085)  (27.393) (57.430)
2012/06/29

Bm 1.009*** 1.051*** 0.949*** 0.944***  1.070*** 1.024***

(0.044) (0.050) (0.045) (0.054)  (0.056) (0.087)
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% 410 £ g A B

& i e OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.004 -0.013 -0.002 0.002 0.027 -0.004
(0.014)  (0.021) (0.014) (0.014) (0.018)  (0.027)
W 1
Brate -2.188 -5.609 -9.444 0.067 -21.662 14.383
2003/07/01~
(12770)  (22.755) (16.686) (14.710) (14.446) (22.632)
2006/04/23
Bm 1.005***  0.974*** 0.928*** 0.996*** 0.996*** 1.076***
(0.026)  (0.046)  (0.031) (0.033) (0.037)  (0.039)
Boil -0.034* -0.016 -0.033 -0.012 -0.023 -0.050
(0.018)  (0.026) (0.021) (0.021) (0.021)  (0.037)
% 10
Brate -6.544 25.844 -7.228 12.296 1378 -32.213
2006/04/24~
(16554) (20.970) (21.787) (18.477) (19.184) (25.834)
2008/07/24
Bm 1.074***  1.102*** 1.042*** 1.002*** 1.050*** 1.098***
(0.027)  (0.034)  (0.040) (0.031) (0.033) (0.034)
Boil -0.003 0.006 0.003 0.011 0.013 -0.036
(0.010)  (0.016) (0.013) (0.011) (0.016)  (0.023)
W I
Brae  -23.562* -24.236  -13.842 -9.539 -4.030 -31.245
2008/07/25~
(12.115)  (16.286) (13.906) (15.456) (16.760) (28.762)
2012/06/29
Bm 1.218***  1.249***  1.170*** 1.174*** 1.187*** 1.243***
(0.023)  (0.028) (0.036) (0.028) (0.026) (0.045)

QR AL
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411 & 7o ¥ B Gd(If WTI>0)

CR OoLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.001 -0.010 -0.011 0.053 0.023 -0.006
(0.049) (0.091) (0.047) (0.057) (0.051)  (0.105)
%I
Brae -0.554** 0.165 -0.127 -0.258 -0.250 -1.857***
2003/07/01~
(0.273) (0472) (0.283) (0.287) (0.357)  (0.579)
2006/09/17
Bm 0.978*** (0.982*** (0.904*** (0.956*** (0.919*** 1.012***
(0.057) (0.059) (0.068) (0.081) (0.067)  (0.133)
Boil 0.011 -0.054 0.020 0.058 -0.001 0.032
(0.035) (0.095) (0.038) (0.044) (0.050)  (0.078)
%I
Brate 0.097 0.662* 0.082 -0.097 -0.380 -0.539
2006/09/18~
(0.348) (0.361) (0.383) (0.396) (0.736)  (0.602)
2009/09/08
Bm 0.867*** (0.899*** (0.868*** 0.919*** 0.888*** (.799***
(0.057) (0.067) (0.079) (0.071) (0.09)3  (0.124)
Boil 0.035 -0.001 0.044 0.045 0.071** 0.004
(0.035) (0.051) (0.081) (0.069) (0.035  (0.030)
% B0

Brate 0137 0590 0315 0184 0114  -0.353
2009/09/09~
(0.236) (0.390) (0.302) (0.269) (0.301)  (0.470)
2012/06/29
Bm  0.005+%** (0013*** 0.808*** 0.027+** 0.897*** 0.912***

(0.048) (0.066) (0.079) (0.081) (0.063)  (0.086)
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412 1 ¥ A B s(f WTI>0)

THIE OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.001 -0.001 0.023 0.034 0.003 0.038
(0.031) (0.063) (0.037) (0.034) (0.036) (0.067)
% A1
Brate -0.058 0.015 0.038 -0.398* -0.181 -0.117
2003/07/01~
(0.173) (0.318) (0.178) (0.210) (0.190)  (0.250)
2006/11/12
Bm 00.625*** 0.652*** 0.609*** 0.545*** (0.554*** (0.620***
(0.036) (0.051) (0.046) (0.056) (0.055)  (0.098)
Boil 0.010 -0.058** -0.002 -0.011 0.001 0.020
(0.026) (0.026) (0.033) (0.033) (0.028) (0.106)
% B0
Brate -0.204 -0.147 -0.442 -0.311 -0.417 0.444
2006/11/13~
(0.252) (0.371) (0.390) (0.259)  (0.300)  (0.564)
2010/03/01
Bm 0.791*** 0.703*** 0.824*** 0.825*** 0.821*** 0.914***
(0.043)  (0.046) (0.059) (0.061) (0.057)  (0.070)
Boil -0.040 -0.125 -0.024 0.018 0.048 0.067
(0.048) (0.111) (0.092) (0.090) (0.056)  (0.078)
% B 1T
Brate 0.147 0.388 0.158 0.007 -0.034 -0.111
2010/03/02~
(0.318) (0.338) (0.362) (0.317) (0.326)  (1.059)
2012/06/29
Bm 0.856*** 0.922*** (0.859*** 0.795*** 0.730*** 0.689***
(0.063) (0.079) (0.078) (0.074) (0.057)  (0.200)
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% 413 @aioes £ F (I WTI>0)

TR OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Bail 0.034 -0.005 0.020 -0.002 0.025 0.157*
(0.042) (0.065) (0.043) (0.041) (0.074)  (0.093)
ES LA
Brate 0.225 0.788* 0.260 0.326 0.197 -0.407
2003/07/01~
(0.232) (0434) (0.284) (0.227) (0.361)  (0.346)
2006/11/20
Bm 0.981*** 0.958*** (0.959*** (0.958*** 0.971*** (0.929***
(0.049) (0.048) (0.047) (0.056) (0.120) (0.120)
Boil 0.016 -0.029 0.007 0.025 0.041 0.006
(0.029) (0.060) (0.030) (0.042) (0.049)  (0.054)
el
Brate -0.258 -0.202 0.163 -0.234 0.097 -0.543
2006/11/21~
(0.283) (0522) (0.345) (0.327) (0.369)  (0.580)
2009/10/07
Bm 1.108*** 1.047*** 1.116*** 1.049*** 1.100*** 1.234***
(0.047) (0.107) (0.045 (0.052) (0.073) (0.082)
Boil -0.042 -0.104 -0.040 -0.069 -0.043 -0.005
(0.041) (0.105) (0.038) (0.044) (0.076) (0.126)
% B0
Brate -0.057 0.562 0.064 0.231 -0.023 -0.122
2009/10/08~
(0.274)  (0.419) (0.360) (0.340) (0.283)  (0.350)
2012/06/29
Bm 1.114***  1.202*** 1.070*** 1.109*** 1.054*** 1.202***
(0.055) (0.078) (0.069) (0.055) (0.062)  (0.074)

i ORABFL
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% 414 T 5 44 £ fF (I WTI>0)

TS H OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.001 0.026 0.010 0001  -0.021  -0.043
(0.022)  (0.044) (0.019) (0.020) (0.025)  (0.030)
R
Brate 0.154 0.386*** 0.173 0.190 0.062 0.066
2003/07/01~
(0.129)  (0.136) (0.183) (0.179)  (0.200)  (0.137)
2005/12/15
Bm  1.102%** 1.091*** 1.005%** 1.162*** 1.143*** 1.124***
(0.025)  (0.056) (0.038) (0.040) (0.045)  (0.023)
Boil -0.023 -0.004  -0.003  -0.015 -0.046** 0.011
(0.021)  (0.034) (0.019) (0.018) (0.019)  (0.077)
R
Brate -0.017 0265 -0.007 -0114 -0210 -0.141
2005/12/16~
(0.118)  (0.276) (0.132) (0.120) (0.152)  (0.260)
2008/06/18
Bm  1.077%** 1.072%** 1.056*** 1.072*** 1.087*** 1.109***
(0.023)  (0.053) (0.026) (0.025) (0.022) (0.037)
Boil 0.003 -0015  -0.010  -0.015 0.013 0.028**
(0.009) (0.023) (0.012) (0.011) (0.015) (0.013)
T B I0
Brae  0.176** 0.175 0.089 0.093 0.280*** 0.053
2008/06/19~
(0.084)  (0.117) (0.119) (0.110) (0.105)  (0.155)
2012/06/29
Bm  1.018*** 1.006*** 1.002¢** 1.013*** 1.026*** 1.017***
(0.015)  (0.025) (0.024) (0.021) (0.021)  (0.021)
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% 4-15 AT £ 4 R fF B 4(If WTI>0)

BEE X OoLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.084 -0.177** -0.107  -0.030 -0.037 -0.216
(0.074)  (0.086) (0.096)  (0.063) (0.065) (0.133)
BRI
Brate -0.053 1.141 0.232 0.088 -0.458 -1.378*
2003/07/01~
(0.435) (0.867) (0.526)  (0.466) (0.411) (0.709)
2005/11/28
Bm  0.659*** (0.715%** (581*** (0560***  (0.645*** 0.809* **
(0.087)  (0.065) (0.117) ~ (0.112) (0.148) (0.199)
Boil 0.072 0.064 0.049 0.066 0.122* 0.057
(0.052) (0.066) (0.049)  (0.078) (0.066) (0.157)
I
Brate -0.632° -0.250  -0.005 " -0.363 -1.139 -1.671
2005/11/28~
(0.482) (0.807) (0.727)  (0.589) (0.696) (2.165)
2009/04/06
Bm  0.805%** (0983*** (Q.767*** 0.781***  (0.670*** 0.874***
(0.088)  (0.140)  (0.109) . (0.117) (0.097) (0.283)
Boil 0.008  -0.088 0.014 0.033 0.031 0.025
(0.048)  (0.061)  (0.060)  (0.063) (0.065) (0.056)
T I0
Brate 0.538* 0.791 0.384 0.119 0.621 0.410
2009/04/07~
(0.324) (0.660) (0.412)  (0.389) (0.380) (0.469)
2012/06/29

Bm 0.961*** 0.974*** 0.925*** 0.937***  0.992*** 0.940***

(0.061) (0.074) (0.073) (0.093)  (0.082) (0.107)
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% 4-16 & oo A £ 1§ 5 H(f WTIS0)

& i e OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.022 -0003 -0.009 -0.031 -0.034  -0.067
(0.032) (0.046) (0.035) (0.037) (0.038)  (0.045)
ENc |

Brate -0.009  -0.076 0.021 0176  -0.148 0.223

2003/07/01~
(0.185)  (0.356)  (0.244) (0.209) (0.218)  (0.295)

2006/04/23
Bm  1.014*** 1.031*** 00953*** 1.,006*** 1.006*** 1.089***
(0.039) (0.095) (0.049) (0.048) (0.052)  (0.060)
Boil 0037  -0050 -0.037  -0.015 0.002  -0.049
(0.039) (0.067) (0.041) (0.049) (0.046)  (0.048)

RO
Brate -0.042 0421  -0116  -0.035 0.051  -0.469

2006/04/24~
(0.226) (0.303) (0.248) (0.226) (0.219)  (0.381)

2008/07/24
Bm  1.082%** 1001*** 1.011*** 0.989*** 1.073*** 1.185%**
(0.038)  (0.051) (0.046) (0.041) (0.044)  (0.045)
Boil -0.009 -0.073**  -0.024  -0.004 0.016 0.057
(0.018)  (0.036) (0.031) (0.020) (0.035)  (0.052)

T BN
Brate -0.248 -0.515%*  -0.443*  -0.204 0022  -0.056

2008/07/25~
(0.176)  (0.241)  (0.233) (0.263) (0.279)  (0.255)

2012/06/29
Bm  L275%** 1244%*x 1267*** 1246%** 1257%** ] 35Gk**
(0.033) (0.043) (0.049) (0.053) (0.052)  (0.060)

QR AL
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% 4-17 & Ja E 4 8w F (I WTI<O0)

CR OoLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.024 0.037 0.014 0.015 -0.009 -0.111
(0.048) (0.094) (0.055) (0.057) (0.037)  (0.367)
%I
Brete -0.431 -0.240 -0.089 -0.101 -0.595** -0.604
2003/07/01~
(0.286) (0.638) (0.408) (0.351) (0.279)  (0.467)
2006/09/17
Bm 0.890*** (0.899*** (0.927*** 0.864*** 0.874*** (0.862***
(0.060) (0.074) (0.057) (0.076) (0.094)  (0.079)
Boil -0.020 -0.009 -0.049 -0.012 -0.024 0.009
(0.045) (0.105) (0.046) (0.046) (0.053)  (0.067)
%I
Brate 0.640* 0.334 0.688 0.587* 0.356 0.410
2006/09/18~
(0.363) (0.595) (0.436) (0.350) (0.336)  (0.443)
2009/09/08
Bm 0.995*** 1.202*** 0.962*** 0.916*** 0.903*** 1.109***
(0.057) (0.085) (0.082) (0.077) (0.053)  (0.073)
Boil -0.039 0.032 -0.039 -0.085 -0.032 -0.026
(0.041)  (0.064) (0.060) (0.060) (0.059)  (0.041)
% B0
Brete -0.188 0.130 -0.188  -0.496* -0.351 -0.208
2009/09/09~
(0.231) (0.308) (0.276) (0.266) (0.295)  (0.490)
2012/06/29
Bm 0.865*** (0,998*** (0.887*** 0.794*** (0.725*** (.833***
(0.050) (0.062) (0.065) (0.066) (0.072)  (0.104)

R (N3
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% 418 ¥ ¥4 £ fF fs(f WTI<0)

THIE OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil 0.017 0.067  0.054** -0.006 0.014 -0.072
(0.030) (0.057) (0.023) (0.051) (0.050)  (0.103)
% A1
Brate 0.089 -0.068 0.108 0.237 -0.017 0.0%4
2003/07/01~
(0.179) (0.202) (0.168) (0.201) (0.300)  (0.325)
2006/11/12
Bm 0.660*** 0.660*** 0.545*** 0.558*** 0.619*** 0.660***
(0.038) (0.081) (0.070) (0.052) (0.053)  (0.093)
Boil -0.014 0.053 0.060* -0.002 -0.035 -0.051
(0.028) (0.044) (0.032) (0.048) (0.040)  (0.085)
% B0
Brate -0.112 0.268 -0.078 -0.123 -0.292 -0.533**
2006/11/13~
(0.227) (0.332) (0.362) (0.275) (0.240)  (0.232)
2010/03/01
Bm 0.819*** 0.784*** 0.827*** 0.788*** 0.790*** (0.742***
(0.035) (0.060) (0.056) (0.042) (0.042)  (0.054)
Boil 0.011 0.029 -0.006 0.015 -0.006 0.038
(0.049) (0.072) (0.050) (0.051) (0.060)  (0.064)
% B 1T
Brate -0.242 0.178 -0.134 -0.020 -0.299 -0.591**
2010/03/02~
(0.269) (0.234) (0.347) (0.327) (0.340)  (0.287)
2012/06/29

Bm 0.907***  0.944*** 0.955*** 0.941*** 0.861*** 0.712***

(0.061) (0.081) (0.062) (0.067) (0.092)  (0.068)
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% 410 @i e £ F foai(f WTI<0)

TR OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.085** -0.045 0.016 -0.076 -0.172** -0.169**
(0.038) (0.033) (0.036) (0.058)  (0.075)  (0.070)
ES LA
Brate -0.210 0.055 0.252 0.065 -0.587* -0.377
2003/07/01~
(0.227)  (0.466) (0.243) (0.287)  (0.345)  (0.444)
2006/11/20
Bm 0.948*** 0.956*** 1.034*** 1.012*** 1.001*** 0.927***
(0.048) (0.072) (0.063) (0.046) (0.051)  (0.099)
Boil -0.036 0.007 -0.015 -0.014 -0.007 -0.028
(0.036) (0.059) (0.052) (0.046)  (0.040)  (0.055)
el
Brate -0.323 0.249 -0.049 -0.372 -0.885*** -0.954
2006/11/21~
(0.292) (0.388) (0.352) (0.315)  (0.283)  (0.881)
2009/10/07
Bm 1.026*** 1.059*** 1.114*** 1.018*** 0.994*** (0.963***
(0.045) (0.070) (0.065) (0.059)  (0.046)  (0.103)
Boil -0.039 -0.029 -0.013 -0.055 -0.116* 0.009
(0.042) (0.073) (0.057) (0.055)  (0.062) (0.070)
% B0
Brate -0.150 0.135 -0.153 -0.358 -0.390 -0.521
2009/10/08~
(0.234) (02000 (0.242) (0.344)  (0.484)  (0.377)
2012/06/29
Bm 1.075*** 1.165*** 1.026*** 1.022***  1.053*** 1.068***
(0.051) (0.058) (0.061) (0.070)  (0.085)  (0.074)
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% 420 T 3 44 £ th4(If WTI<0)

TS H OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil 0.008 -0.014 -0.014 -0.008 0.009 0.024
(0017)  (0.025) (0.028) (0.023) (0.022) (0.016)
% A1
Brate 0.136 0.138 0.155 0.144 0.134 -0.156
2003/07/01~
(0.122)  (0.144) (0.186) (0.164) (0.151)  (0.232)
2005/12/15
Bm 1.110***  1.031*** 1.107*** 1.107*** 1.116*** 1.121***
(0.022) (0.032) (0.040) (0.040) (0.050)  (0.044)
Boil 0.016 0.035 0.018 -0.002 0.002 -0.025
(0.023)  (0.043) (0.029) (0.026) (0.027) (0.037)
% B0
Brate -0.045  -0.209* 0.073 -0.092 -0.035 -0.148
2005/12/16~
(0.108)  (0.125) (0.175) (0.137) (0.122)  (0.205)
2008/06/18
Bm 1.042x**  1.018*** 1.054*** 1.035*** 1.064*** 1.026***
(0.020) (0.047) (0.022) (0.022) (0.023) (0.041)
Boil 0.011 0.054** 0.023* 0.011 0.002 -0.032
(0.010) (0.022) (0.013) (0.016) (0.011)  (0.020)
% B0
Brate 0.106 0.238* 0.177** 0.229** 0.102 -0.023
2008/06/19~
(0.075)  (0.142) (0.087) (0.092) (0.087) (0.163)
2012/06/29
Bm 1.022***  1.019*** 1.035*** 1.029*** 1.031*** 1.025***
(0.014)  (0.036) (0.017) (0.017) (0.017)  (0.028)

QR AL
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%421 AT £ 4 R fF 4 H(If WTI<O)

BEE X OoLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.045  -0.039 0.005  -0.030 0.010 -0.054
(0.062)  (0.094) (0.063)  (0.073) (0.098) (0.084)
BRI
Brate -0.663  -1.091* -0.842  -0.731 -0.469 -1.001
2003/07/01~
(0.455)  (0.638)  (0.594)  (0.560) (0.491) (0.889)
2005/11/28
Bm  0.633*** 0.648*** (0.509*** (.534***  (.624*** 0.768***
(0.080) (0.118)  (0.098)  (0.099) (0.124) (0.094)
Boil -0.028 0.069  0.102* -0.050  -0.107* -0.154**
(0.052)  (0.118) (0.056)  (0.079) (0.058) (0.074)
I
Brate -0.361 0.538 0.198  -0.211 -0.028 -1.285%*
2005/11/28~
(0.371) (0.578) (0.391)  (0.502) (0.480) (0.631)
2009/04/06
Bm  0.966*** 1207+** (0.879*** (0.910***  0.957*** 0.911***
(0.064) (0.145)  (0.093)  (0.080) (0.069) (0.073)
Boil -0.048  -0.044  -0037 -0.056 -0.067 -0.052
(0.049)  (0.096) (0.050)  (0.053) (0.082) (0.066)
T I0
Brae  0.722** 0.293  0.549** 0.361  0.883** 1.531*
2009/04/07~
(0.299) (0432) (0.244)  (0.249) (0.408) (0.805)
2012/06/29

Bm 1.053*** 1.057*** 0.970*** 0.934***  1.080*** 1.206***

(0.061) (0.078) (0.061) (0.066)  (0.113) (0.138)
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% 422 & s A £ i 5 H(f WTI<O)

& i e OLS Low Medium High
0.1 0.3 0.5 0.7 0.9
Boil -0.015 -0.045** -0.038 0.024 0.034  -0.021
(0.028) (0.023) (0.035) (0.028) (0.031) (0.043)
R

Brate -0.029  -0151  -0248 -0268 -0.179  -0.006

2003/07/01~
(0.181)  (0.241) (0.244) (0.215)  (0.180)  (0.360)

2006/04/23
Bm  L.00S*** 0938*** (0.917*** 0.968*** 1.027*** 1.076***
(0.036) (0.039) (0.043) (0.057) (0.039) (0.071)
Boil -0.001  -0.041  -0.024 0008 -0.029 -0.031
(0.048) (0.079) (0.059) (0.053) (0.049) (0.147)

R
Brate -0.097 0.220 0.055 0.177  -0010  -0.345

2006/04/24~
(0.247)  (0.337) (0.409) (0.383) (0.426)  (0.307)

2008/07/24
Bm  LO67*** 1106*** 1.086*** 1.049*** 1.013*** 1.089***
(0.039) (0.061) (0.063) (0.061)  (0.040) (0.044)
Boil 0.009 0.097 0.018 0.022 0.013  -0.108*
(0.022) (0.076) (0.019) (0.021) (0.032)  (0.060)

T B I0
Brate -0.224  -0152  -0.094  -0019  -0.080  -0.492

2008/07/25~
(0.168)  (0.215)  (0.149)  (0.156) (0.228)  (0.623)

2012/06/29
B  1A77***  1.223%** 1133*** ] 143** 1148 ** 1.184***
(0.032) (0.051) (0.035) (0.035) (0.032) (0.108)

QR AL
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