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A Study on the Effect of Changes in Oil Price on Dry Bulk Freight
Rates and Intercorrelations between Dry Bulk Freight Rates

Sangkuck Chung - Seongki Kim

Abstract . In this study, vector autoregressive and vector error correction models in the
short-run dynamics are considered to analyze the effect of the changes in international crude
oil prices on Baltic dry index, Baltic Capesize index and Baltic Panamax index, and the
intercorrelations between Capesize and Panamax prices, respectively. First, using the vector
autoregressive model, the changes in international crude oil price have a statistically
significant positive effect for Capesize at lag 1, for Panamax a significant negative effect at
lag 3 and a significant positive effect for Baltic dry index at lag 1. From the impulse
response analysis, the international crude oil price causes Baltic dry index to increase in the
sort-run and the effect converges on the mean after 3 months. Second, using the vector
error correction model, the empirical results for the spillover effects between Capesize and
Panamax markets provide that in the case of the deviation from a long-run equilibrium the
Panamax price is adjusted toward decreasing. The increases in freight rates of the Capesize
market at lag 1 lead to increase the freight rates in Panamax market at present. The
Panamax responses from the Capesize shocks increase rapidly for 3 months and the effect
converges on the mean after 5 months. The Capesize responses from the Panamax shocks
are relatively small, and increase weakly for 3 months and the effect disappears thereafter.

Key Words : Dry Bulk Market, VAR, VECM, Impulse Response Analysis, Variance
Decomposition Analysis
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<¥E 2> Johansen 38 & d3d Z1
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r <90 0.0311 4.2347 13.4287
BDI, OIL

r <1 0.0011 0.1500 2.7055

r <20 0.0300 4.0689 13.4287
BCI, OIL

r <1 0.0010 0.1395 2.7055

r <90 0.0441 6.1277 13.4287
BPI, OIL

r <1 0.0023 0.3033 2.7055

r <20 0.0943 15.3696 13.4287
BCI, BPI

r <1 0.0197 2.5792 2.7055
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A9 ARG B2e B9 AUkl FBE WA LS uaT

<¥ 3> VAR #% Zx : BDI

LBCI LOIL LBPI LOIL LBDI LOIL

LFRI(-1) 1.369771 0.090889 1.208482 0.134291 1.426364 0.141513

[ 15.5526] [ 2.05035] [ 12.9138] [ 2.74371] [ 15.7099] [ 2.58684]

LFRI(-2) -0.74691 -0.09326 -0.35709 -0.15004 -0.73603 -0.1691

[-5.50441] | [-1.36545] | [-2.52387] | [-2.02759] | [-5.11874] | [-1.95186]

LFRI(-3) 0.326886 0.011641 0.065205 0.0245 0.263239 0.037448

[ 3.62597] [ 0.25655] [ 0.68003] [ 0.48853] [ 2.83490] [ 0.66935]

LOIL(-1) 0.518648 1.049344 0.284046 1.01351 0.348418 1.02896

[ 2.78682] [ 11.2025] [ 1.54456] [ 10.5371] [ 2.21649] [ 10.8642]

LOIL(-2) -0.44851 -0.04672 0.115358 0.00138 -0.19098 -0.02483

[-1.70398] | [-0.35265] [ 0.45481] [ 0.01040] [-0.87261] | [-0.18833]

LOIL(-3) -0.09242 -0.02621 -0.39738 -0.03625 -0.1801 -0.02577

[-0.49137] | [-0.27688] | [-2.17225] | [-0.37882] | [-1.13550] | [-0.26964]

C 0.487522 0.023609 0.641968 0.022335 0.445156 0.01462

[ 2.15769] [ 0.20761] [ 2.99173] [ 0.19901] [ 2.31610] [ 0.12625]

R? 0.918626 0.96175 0.917415 0.962683 0.935591 0.962448

Adj.R? 0.914689 0.959899 0.913419 0.960877 0.932474 0.960631

o 0.207296 0.104335 0.197035 0.103055 0.171577 0.103378

FEA % 233.3053 519.6348 229.5808 533.14 300.1975 529.6872

LLK 23.85837 113.7958 30.50895 115.4129 48.633 115.0032

AIC -0.25738 -1.63047 -0.35892 -1.65516 -0.63562 -1.6489

SC -0.10374 -1.47683 -0.20528 -1.50152 -0.48198 -1.49527
= [1ere] e t-zkelx LFRIE ZHzF LBDI, LBCIL, LBPIS YEMTE o 374 &3t

2 YJeld 1, LLKE 219532 JeiTh

A4, TAATY A5 e AlAbelA w5719 A G SAAHSE FoAl A
S FE ASZ YeWa, AlA 29 ASdE BE SUAFAA ()9 FoHd &
A7t Q= Aom vyt & 27/1d do FAAFTY Ae8de 5719 IATE
BaA7IE a3+ Zete Aot AA, A f-7Fe ¥srt Alo]ZAlo] =AU A
FBCDA " A= 52@3E Al 1719 A9 5719 BCI & 9AF A= X<§(+>94
AR EHE 2 e AR YEuEth g2 8- A (BPD ¢ Tl =
= S| o

EAAR R FoHe AAS ztu YA A AM 37]
()9 F94e ZHE vA= Aoz yeyt AR}
FUAATE Y= 2EASE YA (BDD 1
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wot, Alab 17] o] 9] f7Hds2 BDIMl do] gle
s A7t oJulets vk AR 1719 fUHES S 5719 RIS o E o
AAFE ST T vk Aot

BDI &A=k Al f-7k7ke] gaaalel ts] Wald 47473
A(Granger causality)S #H=3th
BDI &94A+E THWUTE sk A5 ) Fko] 35510024 5% #ogF
=5E BDIZ J1##A flivke AF7HES 7148 + §lla, 54
= A Q) ghol 7130224 5% freolarelA BDIZF-H = Af7F 7
A7 S 7148 F Al @, FAF7EeE BCI A= 10% ool
o AAIATE EAFE AR YERE I, BPL S9AG A7l LaiA]
10% frelaFol Al BPIA = Al f7t= S skl

A o= VAR EY S o83t FAL AW (impulse response function)®} oS
QA B4kl (forecast error variance decomposition) Z5-H U A3E FA o7 o]Fojx
L A7IA AN S Y] oW 54 W diste] 4 2719 FA(shock) S
7hetal 1 FAC wel YW ZF ®gso] AR Aite] mpepA oA whgsk=vt =
S W] Aol XYl o A s el Aot

1

L™
o,
::1‘
_E

o
E

N

2,

=

W

-

ol_o‘o
ol

ARk etk & 5o, = Af7et

I =)
offl
=

—

BDI®] 7%, <3& 4>ol vE} o] 2
W (squared root)< 3 gto.Z 0.0307, 0.010 = FAAG7} 3.07%, A+
77F 1.04% F7Fstls Wl BDL = Alfr7F 5o WEEe] vhes ettt e BCISE 5 Al
7ve]l A$-ol= FEA gtol 47 465%, 1.06%E YER AL, BPISF FAf7Ee] A g-ole 2z
7} 394%, 0.1%Z ety

FN
r\:l
)
rlr
2
AN
to
)
b
s
2
ol
i)
10
)
N
N
o
)
[o
i,

o
=
s
B
s

<E 4> BH RIS AR5 VAR ol E2%e RN Y

A LBDI LOIL W LBCI LOIL W LBPI LOIL

LBDI | 0.0307 0.0050 LBCI 0.0465 0.0053 LBPI 0.0394 0.0067
LOIL | 0.0050 0.0104 LOIL 0.0053 0.0106 LOIL 0.0067 0.0010

ofj
)
rE
oo

o
n
il

o

1g3te] SARAESE A LA RTre] FoAI BHS BAG 2
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M R7tel HaEIL AdstEd 2ol o|XE e HsiEd 2ziel Mol zE HT

B <2y 2>~<2Y 4>e] et vk <29 2>% FAGY] ARG o R Ry
BDI £99A459 $4wsA4 1" £axe

A
L
B3 e vehid 4 Wk 1 BFAR F7o] Fol4

=
"k (Response of LBDI to One S.D. Innovation)< X, =A|7F7F 1.04% 453k
S o o 3AY AT ASH o FHerpl o FRE Pade AR YEyth <1
g 3>3 <29 4> FAFIRl g 242 BCI 9 A9 BPI 9479 S48
o] ArE Y= 2o BDI 4AF} v Ad3E Bela k.
<dd¥ 2> VAR 4488 : BDI
Response to Cholesky One S.D.lnnovations £ 2 5. E.
R esponse of LBD Ito LBD | Response of LBD Ito LO IL
4 4
o a "/' ———oo — =
2 3 4 5 8 7 B 9 b1 2 3 4 5 [ 7 B 5 ]
Response of LOIL to LEDI Response ofLOIL to LOIL
1 o e
P 4 - T T T
0o - T i = — 0
a4 4 :
z 3 4 8 7 H 3 0 2 1 4 g [ 7 H F o
<1g 3> VAR &8 &= : BCI
Response to Cholesky One S.D . Innovations £ 2 S_E
Respanse afLBEC |to LBEC | Response ofLBC |to LO IL
: 1 H 4 E T E) 9 10 ! 1 H 4 ) T 9 __1_»
Reasponse LG IL ta LB C I Responses LG IL ta LO IL
a8 o 0 _aemT S T e o e e e e
G 1 H 4 € T g k- 1 i 1 4 ) T k] 1




st Eetd A 5t E x| M278 M25

<3 4> VAR 54 HUt3 8= : BPI
D.

Response to Cholesky One &, Innevations = 2 § E.

Response of LEP|to LBPI Response of LEP Ito LO IL
4 +

@,
o
-
o
o

27} 43 VARG)EF oz i = =
ot o] F9 A SRS UE 5] b oM 7 FAWSs
oA A H oA = FE (%)
2 109 9 BDI A 47F VARQ) RE o2 o3 uf dAss
AHS 100%©] 2 o}Dﬂ cﬂZOxH w4t % BDI %1 l? z}iﬂoﬂ A
3

O
i)

£
AN 2

of S i
2 fdr o &

®
SN
ol
I

BCI °°‘X1—r94 7§T OﬂZOXP—J 2 5 BCI °°1z]—r X}xﬂoﬂ WH
o s Al 94.79% HABEaL A7l ,/]oﬂ/ﬂ 520%2 2}x|3} 3, BPI &
BPI £ A Ao A" Ha(=2)d 9alA] 92.29% At A7
770%E 2A st 9S8 & & o];}
AR BaRE Avel oJstw o 109 Fo FAFIE VARG 23
o o Fd uw WAst= dFoa F kS 100%0let o Fe ke b &
A

<

N

A7 ZAA A A" WsH(FA) ol oA 77.80% TSI BDI U X ol o] A
DIF6E AAHT EE % T A B LAAG AF FAG A543 ¥
b F BCL &9 A 5l HAl| W (54)ol ofsi A 17.669% AsaL = Al 71 #FA o
oA 82.33%E AFAIstal, BPI 2 dAF9 A5+ wAF7E dF52xe 4 5 BPI
e-o) Aol WAE W)l 9slA 2668% LA FAFtl A 73.31%S
AA S PS4 5 Ak
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<# 5> VAR 0| &2 xte| Z&E8 : BCI

A3 Variance Decomposition of LBDI: Variance Decomposition of LOIL:
SE. LBDI LOIL S.E. LBDI LOIL

1 0.1716 100.0000 0.0000 0.1034 7.6586 92.3414
2 0.3090 98.7457 1.2543 0.1550 15.4202 84.5798
3 0.4031 96.5811 3.4189 0.1985 19.0324 80.9676
4 0.4647 95.2376 4.7624 0.2343 20.2272 79.7728
5 0.5081 94.7280 5.2720 0.2638 20.6802 79.3198
6 0.5417 94.6400 5.3601 0.2889 20.9966 79.0034
7 0.5690 94.7141 5.2859 0.3107 21.3031 78.6969
8 0.5917 94.8457 5.1543 0.3302 21.5999 78.4001
9 0.6104 94.9983 5.0017 0.3478 21.8771 78.1229
10 0.6259 95.1560 4.8440 0.3638 22.1339 77.8661
N Variance Decomposition of LBCI: Variance Decomposition of LOIL:
SE. LBCI LOIL S.E. LBCI LOIL

1 0.2073 100.0000 0.0000 0.1043 6.0376 93.9624
2 0.3662 97.9479 2.0521 0.1557 11.3429 88.6571
3 0.4590 95.5395 4.4605 0.1991 14.4329 85.5672
4 0.5115 94.3529 5.6471 0.2344 15.5407 84.4593
5 0.5487 94.0912 5.9088 0.2633 15.9434 84.0566
6 0.5809 94.1745 5.8255 0.2879 16.2693 83.7307
7 0.6092 94.3236 5.6764 0.3095 16.6388 83.3612
8 0.6330 94.4743 5.5257 0.3288 17.0112 82.9888
9 0.6527 94.6309 5.3691 0.3463 17.3541 82.6459
10 0.6691 94.7935 5.2065 0.3621 17.6685 82.3315
NES Variance Decomposition of LBCI: Variance Decomposition of LOIL:
S.E. LBCI LOIL S.E. LBCI LOIL

1 0.1970 100.0000 0.0000 0.1031 11.3456 88.6544
2 0.3179 99.2484 0.7516 0.1552 20.7734 79.2267
3 0.4114 96.4508 3.5493 0.1980 23.9693 76.0307
4 0.4827 94.6835 5.3165 0.2349 25.2230 74.7770
5 0.5352 93.6715 6.3285 0.2661 25.9381 74.0619
6 0.5738 93.0488 6.9512 0.2928 26.3250 73.6750
7 0.6023 92.6804 7.3196 0.3160 26.5293 73.4707
8 0.6234 92.4690 7.5311 0.3364 26.6337 73.3663
9 0.6390 92.3534 7.6466 0.3545 26.6773 73.3227
10 0.6507 92.2978 7.7022 0.3708 26.6831 73.3169
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7V EASEE s & A, webA MY AFARFH(VECM)S 483kt o2&
VECMXE3 & o]&3te] BCISt BPI & dA 3k QQaaAe F Al 7he] greo A
ozt e o] 7}x el o]Fojd 4= 9tk VECME FAHZAI}E <HE 6>9
el ot ©@rle e SEREe 5AS 2t VECM Ege FAZARE dA ¥
FAtole] FA R BANA BCI 2dAF9 A5 AR AFghe] F(-)ola 5% ]
Fol A fFefAelx] Katlal, BPI 2 dA59 Aeode 48 AFael 5% o
ol A A+ FoAQl AaE Bola vk o]z BCIS BPI A o] 7]
Al dHJAZFE L ojgo] s AS- BPI YA T st g 274
Aots AL ou|dth w3 BCISH BPI &U4A4=7ke] Seid el AadAe 4% BPI
TAAFE BCI 244G oS8 obrd a3 gle Ao® vEyi, BCI &9
A4 Wish7t BPI 445 v A= &27= Aak 19 A9 A= H(+)9] f9
ARl EafE e Ao® YEwa yw A ARk A f-oE oAl @AV fl= A
o2 yeyth oledt At oulsti: vl Al 17]19] Alo] ZAafo]l = Al A &
o]

o] A F719 gtz Ao e #4919 s or vEdte Aot

F7re) A vE Wald A4 HS o] &3 adA A
Al (Granger causahty)% AZ3 A3 BPIZF BCIol 13 #A 7 § AF7HE S 5%
frolasdd A 717t oS Y 5 vk Wald AdAEES o8¢ 2 A3
Aol Az BCIE THHEFTE st 49 %2 #eol 1627724 5% 4Tl A
BPI7} BCIl ¢l ﬂMﬁ 7F itk AYTRE S 714 = gl9la, BPIE F5WS R 8

ﬁrr

e 14E 91‘214. o] 2 Chen et al. (2010)¢] Ag-A¥eb= GEA yephd
AOZ I olf Uad 2 o5 A= FE7|ZEo] 19999 39 144§ 2002
2 THA = AR E o] &8tlal, ERE o] 7|3 E¢t AsE A 20001l #
= dAA s ofHE A7 FAol Alo] Aol = F 9

& k2]l dAA Ao Azt o] Ao FoiEAaL, oA FAY
= A% dFAdGe] FoS FTAAY 2003 old 7| FF B2
AEE 9 7hel iy Aol oA A AN, EEAA= AR T

=~

fo

SESATIES

=

_O_tﬂ _6’]—

A A At DA A Aol Zarol= mAat 7hA o] gl= A EE 7 g 2 (Baltic
Exchange)®] HEe2ES2 oA or 71AS Ashe A97F 28l ol
Aol FHgdol HAEA Fate A Aolzatel= stAL2 m e stA] A
ol ek FEF A= 7 F7F G

g shers Ao A4 B2 A5 U4 M B FosA =l
A3 AeEnt ofyet R, A4, EFvE 939 RQIAAlE T3 e 5}
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=M fF7tel Wt AstEM 2ol o|X= e Aot o st A
2 ghpebs Mube] ofsfA ukE ATh 2001 Al A A 717}3‘xﬂi 134 o] gt
stEo digk st 43 skt wet 1 dprtu ol AFEe X ©
= el AWstA =i, A e wizke Rkl Itk webA shuers 7hA 2
Hoh o B2 AZARE A9 A Ha, /\1%94 Ao Hrh o WA A
T AT AHA o T o] 7F Fo Ao]EAo]=et Tupur TEAL Al HHE
WolSol=d oA de =4 w3 5 vl gl

<E¥ 6> VECM =% Z 3} :
FAE H5-A 2 CointEql
LBCI(-1) 1

LBPI(-1) -1.118235

[-17.9707]

C 0.604994
oA D(LBCID) D(LBPI)
ECT -0.038191 0.235363
[-0.33183] [ 2.33985]
D(LBCI(-1)) 0.356642 0.333154
[ 2.48107] [ 2.65189]
D(LBCI(-2)) -0.379127 -0.230948
[-2.61027] [-1.81936]
D(LBPI(-1)) 0.209079 0.10976
[ 1.26793] [ 0.76161]
D(LBPI(-2)) 0.027961 0.14509
[ 0.18892] [ 1.12170]
C -0.002527 0.000962
[-0.13464] [ 0.05864]
R? 0.233985 0.266641
Adj. R? 0.203344 0.237307
o 0.214712 0.187651
FEA% 7.636439 9.089729
LLK 18.72764 36.37507
AIC -0.194315 -0.463741
SC -0.062627 ~0.332053

(

]ﬂ/\] o]

T A5 YEUY LLK: 21%
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k=2

[X] ®M27& 2
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BCI¢} BPI 71 &¢

R

e S-S yEldth BCI9H BPI &<
] BCI¢} BPI 59 W4E9

L
.

]_

7> YERY %ol T %
o= 0.0461, 0.03520]H, o]

ki3

[e]

=4

-
it

45 <

"k (squared root)

9l
3L

A
o
=

o
=l
el
oo
T

e e

=
<]

7} 3.52%

o 2~
+AA T

4.61%, BPI

LBPI
0.0310
0.0352

LBCI
0.0461
0.0310

7> BCl2t BPIZt2l VECM o

<3¥
LBCI
LBPI

!

BCI¢} BPI

AR 7} 4.61%
N A% gasist 5749 ol F

o

fL

2, BCI

= 2

[e)

=

1oh7b ol

o

O 2 et

F VECM(2) &

pud

<19 5> gL}

1
.

NE A= hEA e

ok
24

a, o Ay
o

A
(Response of LBPI to One S.D. Innovation)

o]
A

o
=

AN

2
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o ZRH A

3
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327t #74

IEE R IR EEES
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R

el BCI
7F VECM(2) Z3 o2 o

KeX
=

(%)
TS

i
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=
T

]

A
o0
YR

oAke %

33 BCI

R
23

=

A 91.43%

I3

a4 98.82% WAstiL BPI &<

3

94

A A
WA AsHEA)l
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<13 5> VECM &4g+&

Response of LBPIto LBCI

28 4

24 -

20 4

28 4

24 4
20

vl
loh

[=13
=

f=H

T : BC

Response of LBClto LBPI

Ho

of
=

7t

9o

, BPI

Response to Cholesky One S.D. Innovations
Response of LBClto LBCI

2 3

Response of LBPlto LBPI

4

T
a

8 7

8

g 10

<E 8> VECM o &2 xte| #4235 : BCI, BPI

Variance Decomposition of LBCI:

Variance Decomposition of LBPI:

A7

S.E. LBCI LBPI S.E. LBCI LBPI
1 0.2147 100.0000 0.0000 0.1877 99.2643 40.7357
2 0.3861 99.3900 0.6100 0.3244 76.5941 23.4059
3 0.4900 98.8297 1.1703 0.4370 81.0840 18.9160
4 0.5564 98.5604 1.4397 0.5142 83.6242 16.3758
5 0.6121 98.5386 1.4614 0.5736 85.5076 14.4924
6 0.6669 98.6033 1.3967 0.6251 87.1841 12.8159
7 0.7195 98.6740 1.3260 0.6722 88.5956 11.4044
8 0.7681 98.7322 1.2678 0.7154 89.7419 10.2581
9 0.8127 98.7829 1.2171 0.7550 90.6679 9.3321
10 0.8548 98.8294 1.1706 0.7920 91.4315 8.5685
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Iv. 2

o] A= 7t Wt AANABA T WA= dFS 2AT o WAL A
(endogenous problem)®t f7F W3lo] fIQlo] FQadlth= HE A=A L3
ot g el EAE sty fsiA 1 s B ARvIHEe] MEHAAT g
SAE 7HAGL AL, fFrbEste] Al giaiA e AA el dd FESHEdAe S
A FoFANANY] FAHOE ro] B AF7E YA A @A AFES oA
AA st o] AT o3 F A EAES A7) HalA VAR EEHES o] &3}
A f7E e AlEE Ve g% Q1 BDIL A3l wek BCL BPI & 37HQ il

Agel A% efme AFE WAL B o Aol ® e FaY ol
Vool Aolmol 2ot Ahs AF dol ATEAS BT

_o_
=
A o] A 45 FRAAE APt Aol

o Wsl7} Aol ZAo| =AW EAANSBCD MAE ke AR 1719 4§ 7719
BCI 945 $AH402 F(1)9 #94¢ &3E 2x, BPIY] A5 A% 37]
o Aol F719] BPI £9A5el ()9 felHel mns 2= Aoz vheud.
=@ ARk Wsksk BDI 29450l pAE EaE A% 1719 49 FAHOE
A FreHe BaE 2 A0 uehga, v AR At R
A7t Qe Aoz dehgth B4, TAFY FACZRE BDI SUAF B
A §7HF 1.04% *o%s}ai% W ook 3AY AR ALHOE FEHrhl o|FRE Ak
= Alew Uehda, BCI £9A%9 BPI $945e $4wge BDI 29459

¢ das aom ZK2

152

E e A 95.15% A5}
i 3?11]%7}01] THEHH 484%E A staL, BCI #9419 4 242 94.79%9F 5.20%
2 Uebda BPL $9A579) A= 242 9229%9F 7.70%E 2443+ ek,

& VECMEH S o] 43} 711014*}0]29} spput s A 3he] StE s EAE
A= orelel 2ok AA, FAE BAA BCl £9AF) A5 FHE AFFol ¥
(-)o]aL 5% frelaEellA TrAX*OVl Fekalal, BPI A5 d9eol= a4 AT
kol 5% oA A(h)e FolHe AE Hola g}l o)A BCI9 BPI £
A= el A7 A HFAAZTFE ] oldo] BAsk= 49 BPI EUAGTE HAss
Wegow xAEATE AS vt &4, BCIe BPI A7 el Faad
Al A5 BCI &9A9 ¥tz BPI Aol vA= &= AR 1719 4% &
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2
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e
el

AHom (e Fo4e G35 2= Ao Ueht AR 1719 Ao Zafel= A%
Aol £ele Ase F7le) supeis Aol ool 45om Uehdrths Aol
o) Fot4el FANGHS] BHOZNE BCI £

ot AlA, BCI®F BPI &4 A3t 59
T FASRNE BPI YA W&
1

= A st oFe
219 A astrt 5744 o

2 e, BPL 29 A 59
°F MY A=
FrkakA *J%’é‘}t}ﬂ 013'% Aol Wyt gle Aow yehyth uA, o Fex w4t
walle] Aae BCI +9AF9 45 oﬂ%g‘m B2 5 BCI 29745 Aol W€
il Z)ol oslA 98.82% EAskal BPI A el oJalA 1.17%% A+ 8kal, BPI
&

Ax|=o] A9 zHzF 91.43%9f 8.56% = UrE]r
togo] AFe W AFA| 9 st ﬂﬂl T A 2He AAE F o |
o] | ]

A7 dEARE ARESHA] ol Ao ZAtol=gt sk AR 7R W EA €]
S A Btk o719 disiA Chen et al(2010)9] #H<te] A4+ I =2
Abgsle WA SFERE A% v ok gy AEge] WEA

Sg5a23E 2o A 2435171 Y8l = Engle and Sheppard(2001), Engle(2002)

5o ATl AAE =PF EAbelA e F3hA oA EYPolvt Engle and
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