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I. A £
3571 5 B AN AFHY B ok HIE el ST A3
2 37 o] F7ke] A S0 B glo] SR A folch e 4 W
ZESAEE AT /b AT HE-S BTk FAOS] AR LA 52002 ~
2004 AJgk 712 0] 7 2]=100)= 20072} 2008 o] 2+ 161.49}201.48 32
3] 2715k v} 9l.om, 2009 o= 160.3.0 2 Fe51 k712011 ol tha] 229.92

FESAT ol B Aol A A2 AT A5 Ao] oS = 8210w of
LA APgae] Aol F55taL 9lom, WA - 7HA 9] 4501 20011 o]l 4] 2008
W719] 5591712 o] -2 991 % shbel 0.2 22l ¢lrkHari etal.
2009; Du et al., 2011; Ji and Fan, 2012; Mokni and Youssef, 2020).

FAL | A A AAl= 7R o2 2 ol | A] bl EA4A 7]
Qlgtchar & 4= 9Jth(Ji and Fan, 2012; Beckman et al., 2013) o)A oYX = 5
RFE0) WAV A 7V, %28k, Aol A 953} 4ulo] o] 2774 BE ehAloA] A}
SHh of7]oll= 24 TAOIA v A E 232 o= TRt 9 et ohy 2k, 714,
H R 5o ol (M A 2= o |AI7LEYE A 23T o] 23t w3 & oA
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u)Z 4= QltiMitchell, 2008; Nazlioglu, 2011).
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A58 Qrm ALs}7] o] §7H A5 A hol & slrol tiet a8
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=

=oll 5 A 7] AA 7} UrEPé 2= 9)-8-5 Argatar 9t Mitchell, 2008;
Nazlioglu, 2011; Ji and Fan, 2012; Beckman et al., 2013; Mokni and Youssef,
2020). °]52 F2 sl FYE= AU A 714 so] A Ao Fikao A
A &5 B7HE o)Al Ho AUA| 7HAE sAE 7HA 1R oF e AREA S
A7) AFIATUERE o Qa2 Holal Qlek 12 al A Al s A=
o] 72 Aol wal7h AJFS17] = 22l 2001 Aol 4 2008711 9] Al 714 0] 5
AgE Ao Yol o 2 utoldt ¢G5 ¢tk Hamilton, 2009; Du et al., 2011; Ji and
Fan, 2012). Mokni and Youssef(2020)+= t}ofst A 7HA =& 0]-8-3)0] A-6-2} At
2 A 7o) oA S BTtk BAA Tl A 1ke] oRA e S AIA B
b b o} A4 TefE 290l ARSItk 53] thEAlae] A4 7
o] gl AR Vel o, L o] okt me| Fto| A A1) oA
o] ¢ 7}tk o]2}-8-A}5HA Balcombe and Rapsomanikis(2008), Zhang and Qu(2015),
Rafiq and Bloch(2016) 0] Aol 914 7145} 35412 742 7he] ule) 3] o]
ZA o] ZAstct= AL ¥Hgith Du et al.(2011), Ji and Fan(2012), Mokni and
Youssef(2020) 5-& ©.01 42§/} ES)LE §7} Zek Alekol] S 917] Flof
7 AP 7| o] A&/ o] F7FsF Rl A gk

YR AFSL v 2 AR} FARE A 7He] Ao F55aL Qi Hiel e A
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Afolof| A7} LR 4= Stk £, A 7H o] Aol whet viol 2 A= of Hfgh 4~
27H 57O EIEL S-S vo| 9. AR SE0] A Ak SR S o
A7) el AR Ak A0 A e % e AueicTyner,
2010; Chen et al., 2010; Vacha et al., 2013; Suetal., 2019). 128]7 | L AR 22
Ho] @ gl o] AJAto] 2 E o0 2 Zlsho] TR} nlo] @ AR SAE 714 71
F] AT B eixl Aoz 243 A Qlei(Thompson et al., 2009;
Beckman et al., 2012; Hertel and Beckman, 2011; Koirala et al., 2015). ©] Z=oj| A
Koirala et al.(2015)& copula 58-& 0] &-5}0] o1 2] AE3} AHE 4% 712 7k9)
T2 Bel9on, Ml U 7M. O, Hlol e o 5 o 4] 7))
) 4, T 0] A1 TR AR 2 Felsklck Teln 84

PR} o) A2 7 o] A 0.2 ulo| . T 73} o -8 AR
£ 7HAAL ttal B4t E3F Ciaian and Kanes(2011)Q} Kristoufek et al.
(2012) S-& vlo] & AR} 54HE 712 7he] A7} 20062008 42917] 7171 A

st} AJgke]7] 712k ol ol B4l s AT B4t ol

183 AR ZAA SHHNA o x| o} FibE Al 7He] WAIE AT dE e
QT Vincent et al., 1979; Hanson et al., 1993; Gohin and Chantret, 2010). £3]
Gohin and Chantret(2010)= CGE 2 &-&- o|-831 248 £3f] o X| 7}4 9] Al<s0]
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71415 ALg 3, o] 7] 2| 5 o4 S Hir

1 B4 A=

= A oA 7HA T} sARE 7HA 2H) et Al S 241517 918l AH(Oil) &} ol e
2(Ethanol), £<=4~Corn), H5<(Soybean), Z(Rice), 7 2](Oat), H3KCotton), # 3]
(Coffee)©] 742 tlo]ele o 8atsict. 214 Hlo]el= WTI 32 7142 AR 1L
LS A LfRt Y A] 452 CME A= 7H F|ofefo|th. At/ tlofE 5 of|u]
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LUERgTE $HH Jarque-Bera HA Ao A= “AlA| Q9] SEEEZT} AT
= 7o) 1% F-ol <ol A B 7| 2h = o] AT 87HA] A2 7}

= st
W Spolg R} TR mEet oS & 4 gk

o
i=)
y
£
:
=)
Jn

30

(B 1) 7|= SA

Variables Obs, Mean | St.Dev. | Skewness |Kurtosis | Jarque—Bera test
Oil 3,652 72.863 | 22.520 0.309 2.381 116.2 ***
Ethanol | 3,652 1.886 0.475 0.745 3.182 342.9 #*x*
Corn 3,652 | 444.044 | 135.272 1.077 3.036 706.7 ***
Soybean | 3,652 | 1073.889 | 249.800 0.384 2.541 121.8 ***
Level Rice 3,652 12.844 | 2.509 0.813 3912 530.2 ***
Oat 3,652 | 286.779| 67.763 0.404 2.490 138.5 ***

Cotton | 3,652 75345 | 24.884 2.665 12.361 17,680.0 ***
Coffee | 3,652 | 142.355| 41.603 1.550 5.078 2,121.1 ***
Oil 3,651 -0.032 | 2.553 | -0.310 18.958 38,850.5 ***
Ethanol | 3,651 -0.028 | 2.038 | -2.823 36.508 | 175,865.4 ***
Corn | 3,651 0.010 1.896 | -0.770 16.299 27,304.4 **x*
Soybean | 3,651 0.012 1.615| -0919 25.781 79,561.5 ***
Rice 3,651 0.013 1.496 | -0.029 9.281 6,011.2 ***
Oat 3,651 0.012| 2.160 | -0.347 9.249 6,023.4 ***
Cotton | 3,651 -0.001 1.897 | -0.853 30.116 | 112,436.0 ***
Coffee | 3,651 0.002 1.938 0.104 4.938 579.7 ***

Note: *** ** and * indicate rejection of unit root null hypothesis at the 1%, 5% and 10%

Returns

levels, respectively.

The-0 = BA A Hlole]o] B 1S 9loh S AL Sskeih
AA-& ADF(augmented Dickey-Fuller)@} PP(Phillips, Perron) 3

Pz, AHat FAIR & oF 3= 5ol thsked 242 47831tk Dickey and
Fuller, 1979; Phillips and Perrorn, 1988). ADF&} PP A HHH O] 7142 “ A A
e LS 7RI oItk A Hlolel ] 7HA N ol E AlA Do tiet Tt A
% A <3 2-9} 2}

oo do
Fom

Ot
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(% 2) B2 2% Zat
Level Return
Variable
ADF PP ADF PP
Oil -1.993 -2.068 -44.530 *** -65.912 ***
Ethanol -3.701 ** -3.826 ** -41.235 *** -57.587 ***
Corn -2.479 -2.463 -42.806 *** -60.061 ***
Soybean -2.682 -2.618 -43,996 *** -62.247 ***
Rice -3.164 * -3.094 -42.213 *** -56.104 ***
Oat -3.450 ** -3.292 * -41.412 *** -56.814 ***
Cotton -2.255 -2.226 -41.382 *** -59.432 ***

Note: *** ** and * indicate rejection of unit root null hypothesis at the 1%, 5% and 10%

levels, respectively.

ol o] el o] ADF 773k PP G913 17 Zjol M
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2 967} 5B 7

=4

]:
R

<= AAIL el sl 1%
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OlUZ| 742t SM2 71 Afole] Sy B9 uit AHEY HHS 0|88 A5HT

o} ol ofo] ARk} TR At vlal ATl A0 7 LERde o 4 ek

2) Holy mxt AT

SO0 WA AU EY BAL AR T2 B4l A BE aaSe) 23] g
98 AR WAL ZA5to] AlZA 0.2 Uehii). et 2 247} Mol A2tk
2 41l it SAHEE B ol £ 4 qleks Aol Qlck & Aol 42 109

A(10th Q) 2} SOHAI(S0th Q.), 0HA(90th Q.) E9Jell A 7k AFE 5015 Aol o] £
AHES Al e, ofu] 10¥A] E9he FEHal £()0] 4ol B(Zet A S ojulat
L, SO 91 40l 4015, 90 WA £91= TkA 2 o) 0] 0l BB 5 A4
)< LrEhTh AR Y| A2l A] fARE Zhe T2 ss
o, ThZhAL oFE RS AE 7k SAHE gk Liehich, T3 A o) Helgtol

(e]

0.3 T kOl GHE-L 0.0.2 EA|5fo] A|2k8kE 7hastatedrh. SARE AR 913 24
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10th Q. 50th Q 90th Q.
5 g B g = g
o s 8 2 o s @ 2 @ s o
s £ 5535558558388 :288:3838%
Oil . 0 0 0 0 0 0 01039 0 031 0 0 0 0 0 |0.34 0 0 0 0 0 0 0
Ethanol 012- 0 0 0 0 0 0 0 0 0 0 0 0 0 (/] 0 0 0 0
Corn |0.18 0.22 0 0 0 0 0 0 0

o
o
N
o
o
°
N
o

0 0 0
0o 0 0o 0o oflo o o o 003 0 o0
Soybean |0.19 0.23 0.27 o o o o|o o 003 0 0 0 0
10th Q.

Rice |0.15 -0.01 0.1 0.18- 0 0 o0 o 0 0 035 0 0 ojo o o 0 0 0 0 0

Oat 0.14 0.25 0.16 0.08 0,13- 0 [ 0 0 0 032 o0 ojo o 0 0 0 0 0 0

Cotton 0.07 0.14 0 0.11 0.1 0.02

Coffee |-0.02-0.06-0.05 0.07 0.17 -0.07-0.03

Oil |0.39 0.04 0.2 0.17 0.06 0.13 0.1 -0.01

Ethanol |0.28 0.23 0.17 0.16 0.07 0.09 0.06 -0.01|0.. 0o 0 0 0|0 033 0 0 0 0 0 0

Corn [0.31 0.12 0.25 0.21 0.13 0.14 0.02 -0.02|0. 0 046 o0 0| 0 031046 036 0 0 0 0

Soybean |0.09 0.22 0.23 0.36 0.16 0.09 0.12 0.04|0. 0 03 0 0|0 0 03204 0 0 0 0

50th Q

Rice [0.23 0.13 0.2 0.19 0.35 0.21 0.06 -0.01/0.04 0.05 0.21 0.11- 0 0 ojo o o 0 0 0 0 0

Oat |0.28 0.2 0.33 0.16 0.12 0.32 -0.01-0.09/0.28 0.28 0.46 0.35 0,17- 0 0|0 0 038034 0 031 0 0

Cotton |0.11 -0.05-0.08-0.01 0.11 0.14 0.3 0.06|0.05 0.16 0.23 0.18 -0.03 0.15|

Coffee [0.11 0 -0.07 0.1 0.24 0.18 0.02 0.3 |0.18 0.23 0.23 0.14 0.09 0.13 0.21

Oil |0.34 0.05 0.1 0.03 0.05 0.04 0.02 0.02|0.38 0.18 0.19 0.06 -0.02 0.15 0.02 0.01
Ethanol |0.19 0.05 0.14 0.17 0.13 0.07 0.09 0.08|0.19 0.33 0.31 0.24 0.14 0.28 0.05 0.25|0.12

Corn |0.26 0.14 0.22 0.22 0.13 0.01 0.15 0 |0.24 0.23 0.46 0.32 0.21 0.38 0.17 0.14|0.

Soybean (0.24 0.03 0.12 0.09 0.17 0.04 0.13 -0.02|0.22 0.28 0.36 0.43 0.14 0.34 0.1 0.15)|0.18 0.27 0.46 0o 0 0 0

90th Q.
Rice |0.12 0.12 0 0.17 0.27 0.04 0.07 0.1 |0.11 0.23 0.26 0.24 0.29 0.15 0.1 0.21|0.07 0.16 0.16 0.22. 0 0 0
Oat |0.07 0.05 0.07 -0.01-0.02 0.1 0.03 -0.1| 0 0.08 0.19 0.08 0.11 0.31 0.02 -0.03-0.01 0.16 0.28 0.16 -0.01| 0 0

Cotton |0.13 0.02 -0.07 0.13 0.18 -0.05 0.22 -0.04|0.02 0.15 0.15 0.15 0.05 0.1 0.28 0.03|0.19 0.07 0.08 0.13 0.17 0 0
Coffee |0.13 0.05 0 0.08 0.15 0.11 0.21 0.2 |0.08 0.11 0.18 0.1 0.1 0.15 0.14 0.34(0.04 0.26 0.21 0.11 0.16 0.18 0.12
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[22 6] B7I(17HE) FA: &
10th Q. 50th Q. 90th Q.
5 § c 5 g s o 8 g s 3
O W O o o O O O O w O o o 2 2 0 9 w O o o O O O
Oil 0 0 0 o 0 0 0 (032 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ethanol 0,14- 0 0 0 0 0 0 0 038 0 0 0 0 0 o 0 0 0 0 0
Corn [0.14 0.29 033 0 0 0 0 0 0 034 0 0 0 0 0 o 0 0 0 0 0
Soybean |0.12 0.19 0.33 [ 0 0 0 0 0 0 031 0 0 0 0 0 o 0 0 0 0 0 0
10th Q
Rice |0.09 0.07 0.07 0.2 - 0 0 0 0 0 0 0 04 0 0 0 0 o0 0 0 0 0 0 0
Oat |0.02 0.19 0.26 0.19 0,16- 0 0 0 o 0 0 0 034 0 0 0 0 0 0 0 0 0 0
Cotton |0.16 0.04 0.08 0.19 0 0.08 0 [ 0 0 0 0 038 0 0 [ 0 0 0 0 0 0
Coffee |0.12 0.07 0.18 0.18 0.08 0.14 0.13 0 0 0o o0 o0 0 03|0 o0 o0 0 0 0 0 0
Oil |0.34 0.17 0.17 0.08 0.11 0.1 0 0.13 o0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ethanol [0.11 0.38 0.22 0.16 0.14 0.18 -0.04 0.05|0.16 0 0 0 0 0 0 0 0 0 0 0 0
Corn [0.05 0.12 0.34 0.23 0.11 0.27 0.08 0.18(0.12 0.4 . 0 037 0 0 0 0 031 0 0 0 0 0
50th Q Soybean [-0.02 0.09 0.25 0.31 0.15 0.17 0.02 0.14|0.18 0.17 0.37| [ 0 ojo o o 0 0 0 0 0
t Rice |0.04 0.09 0.12 0.06 0.44 0.12 0.01 0.14|0.08 0.13 0.15 0.05. 0 0 0 0 [ 0 0 038 0 0 0
Oat |-0.03 0.04 0.12 0.18 0.05 0.34 0.09 0.13)|0.08 0.18 0.37 0.3 0,08- 0 0 0 0 0 0 0o 04 0 0
Cotton |0.15 -0.01 0.05 0.17 0.06 0.12 0.38 0.090.13 0.02 0.16 0.1 0.05 0.17| 0 [ 0 0 0 0 036 0
Coffee |0.08 0.01 0.12 0.12 0.05 0.09 0.13 0.35/0.18 0.03 0.17 0.21 0.09 0.16 0.17| 0o 0 0 0 0 0 04
Oil |0.06 0.06 0.11 0.11 0.14 0.06 -0.01 0.06(0.27 0.15 0.11 0.07 0.09 0.13 0.08 0.15 o0 0 0 0 0 0 0
Ethanol |0.01 0.02 0.1 0.06 0.08 -0.01 0.01 0.03|-0.04 0.24 0.15 0.1 0.07 0.13 0.04 0.01 &08- 0 0 0 0 0 0
Corn |-0.03 0.06 0.11 0.15 0.07 0.09 0.04 -0.02|0.07 0.2 0.31 0.23 0.18 0.25 0.12 0.09/0.08 0.26 042 0 031 0 0
Soybean |-0.04 0.06 0.05 0.09 0.08 0.04 0.05 0 |0.05 0.1 0.18 0.21 0.18 0.18 0.07 0.05(0.07 0.08 0.42 0 0 0 0
90th Q Rice | o 0 -0.030.01 0.26 0.04 -0.1 0 |0.12 0.12 0.11 0.12 0.38 0.12 -0.02 0.010.05 0.11 0.24 0.2 . 0 0 0
Oat |-0.05 0.07 0.16 0.15 -0.06 0.14 0.04 0.07}-0.03 0.12 0.28 0.23 0.1 0.4 0.11 0.1 |0.07 0.1 0.31 0.19 0.11- 0 0
Cotton |0.17 0 0.05 0.08 0.05 -0.01 0.23 0.12|0.05 0.08 0.15 0.01 0.05 0.06 0.36 0.06|0.05 0.05 0.05 0.09 0.01 0.03 0
Coffee |0.02 0 0.01 0.05 0.04 0.03 0.08 0.11)0.05 0.05 0.09 0.1 0.06 0.09 0.13 0.4 |0.03 -0.01 0.07 0.11 0.02 0.09 0
o o o 515 =
[C18 712 8712 371 ) ol A 8] A FES A4St Aotk A7] 7)ol A
Z 7} 2018 © oF = L
7} A5 2 ' fAREE ©@719E S0 vl AR O = =A YEeRdt. o]= %
2 o] 7L A0 Zqo o ==
7|2 AR AEY M N X—*.‘ﬂoﬁdolokldﬁxﬂ?ﬂt&ﬂ 3ol et s
5 515 Dog B 2ot} E LEO A|AF AKS
she]o] Hskshy| flmom & 53] polEo] SHA R W2 A A
= ] = o] A 2 =z
(10th Q.)ofl A Al A& 7+ FAR=7t = A 1,}1;}1,} 747 et Al ] Al A w2
51 & T slrle AL 3lo|EF 2 O L= A
3} A o] Tk S HAT 4 ek 2 7|02 A A2 Lol 1A
o] © [e) o 5 E Lo 3z Sh= A O] = A 2o
59| g2 o] FAk, 5% 22| 71zo] Eeehs 4R of b2 43 22
3L 52~ 010 .96 o H X Al A L= -
742 o) Feet 4= 9l ofulatek. ufebA] B A7) EATHAL Al 218 Tholli
ZAE 1_ -
A7N1H o8 ﬂM do] & HZ&E}E H7] o). -t AP P%“f’ﬂ _74]%3101

- 51 -



HHXIZMSAT @ M20 3 K25

AL w9 S e, 8o} o Aok A Bol WA Hlol @ 9l YR
229 EAJo] FEOR EA3Y] v el thit Aok AR ETh GAM0] & Ao

|
2= 9lt},

L 2]
'\_.

K
%S
4

H oA
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(32 7] 7I3HE) FA: A

10th Q. 50th Q. 90th Q.

Oil
Ethanol
Oil
Oil

o | Soybean
S | Cotton

< |Coffee

< | Ethanol
© |Corn

o | Soybean
< |Rice

< | Qat

< | Cotton

© | Coffee

© | Ethanol
< |Corn

< | Soybean
< |Rice

< | Qat

< | Cotton

© | Coffee

Oil

Ethanol

S
N
3
<
s
o o
13
s
© S
o
o
S
° o
2
S
9
2
o
o
S
o
o
o
N
&
S
o
o
o
o
o

Corn

°
°
°

04 04 0|0 0 0 o 0 o0 0 -0.33-0.34 0 0 0 0

Soybean |0.25 0.29, -0.37-0.31 0 0 0

S
<
@
S
@
]
o
©
&
°
°
°
°
°
°
°
°
°
°
°
°

10th Q
Rice [0.31 0.16 0. 0033 0|0 0o o 00030 0 ofo o 0o 0030 0 0

Oat | 0.3 0.24 0. ojo o 0 o o0 o0 0 ojo o o 0 0 0 0 0

Cotton |0.23 0.28 0.4 0.35 0.33 0.3 o0 o 0 o o0 o0 0 0|0 o0 -035 0 0 0 -034 0

Coffee |0.24 0.14 0.07 0.21 0.06 0.14 0.13 [ 0 o o0 o 0 0 0 0 0
Oil |0.39 0.21 0.12 0.13 0.1 0.15 0.01 0.17 o 0 o o0 o0 0 0 0 0 0
Ethanol [0.06 0.31 0.12 0.1 0.09 0.12 -0.05 0.06)0.11 041 0 o0 0 0 0 0 0 0
Corn [0.05 0.22 0.2 0.21 0.14 0.16 0.02 0.18(0.16 0.41 03 0 o0 0 0 0 0 0
Soybean |0.09 0.15 0.09 0.2 0.15 0.04 0.02 0.14|0.26 0.23 0.33- 0o 0 0 0 0 0 0
50th Q.
Rice |0.09 0.12 0.12 0.12 0.33 0.1 -0.01 0.06|0.07 0.12 0.18 0.08 0 0 0 0 0 0

Oat (0.24 0.13 0.15 0.2 0.17 0.29 0.14 0.24|0.09 0.23 0.27 0.19 0.07. o ofo o o o o0 o0 0 0
Cotton |0.16 0.09 0.07 0.08 0.07 0.19 0.23 0.14|0.16 0.15 0.09 0.24 -0.03 0.16 ojo o o 0 0 0 031 0
Coffee |0.03 0.08 0.07 0.12 0.01 0.11 0.01 0.18|0.16 0.17 0.23 0.2 0.04 0.12 0.17 o o0 o 0 0 0 .

Oil |-0.45 0.02 -0.17 -0.13-0.24-0.13 -0.1 -0.02(0.12 0.07 0.01 0.01 -0.07 -0.16 0.07 0.08 o 0 0 0 0 0 0

Ethanol |-0.04-0.28-0.11-0.01 0.06 -0.1 -0.09-0.02|-0.08 0.3 0.17 0.14 0.07 0.09 0.07 0.02

°

Corn [-0.14-0.17-0.33 -0.13-0.13-0.07 -0.35 0.09/0.02 0.21 0.21 0.2 0.2 0.13 0.1 0.14|0.14 0.4 035 0 032 0
Soybean |-0.16-0.11-0.34 -0.37 -0.21-0.13-0.21 0 |0.02 0.16 0.14 0.19 0.07 0.1 0.12 0.11(0.23 0.25 0 0 0 0

90th Q.
Rice |-0.21-0.07 -0.25 -0.31-0.34-0.14 -0.3 0.04|-0.03 0.12 0.05 -0.01 0.27 -0.04 0.03 0.05|0.26 0.08 0.35 0.29- 0 031 0

Oat |-0.05 0.06 -0.01 0.02 -0.1 -0.18-0.11 0.1 |0.07 0.18 0.27 0.21 0.11 0.29 0.09 0.21|0.12 0.21 0.24 0.24 0.19- 0 0

Cotton |0.04 0 -0.13-0.09-0.23-0.03-0.34 0.09| 0.1 0.11 0.1 0.07 0.07 0.04 0.31 0.11|0.07 0.05 0.32 0.27 0.31 0.17- 0

Coffee |-0.06-0.02 0.07 0.01 0.02 0 -0.08-0.15/0.02 0.06 0.09 0.1 0.11 0.06 0.09 0.37|0.01 0.15 0.14 0.16 0.04 0.27 0.12-
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ABSTRACT Energy Prices and Agricultural Product Prices: An
Empirical Study using the Quintile Cross-spectral Method

Yun-Jung Lee™, Yeonjeong Lee™ and Seong-Min Yoon™

In this paper, we analyzed the relationship between the energy market and
the agricultural products market using the quintile cross-spectral method.
Our analysis used eight time series data; energy commodities(crude oil, ethanol),
bio-energy raw crops(corn, soybean), non-raw food crops(rice, oats), and
non-food crops(cotton, coffee). The main results of this study are as follows.

First, the correlation between food crop returns was relatively higher than
that between food crops and other crops. In particular, the coherency
between corn and soybean returns, which are raw materials for bio-fuels, was
relatively high in all time scales in the short, medium and long term. Second,
crude oil did not show a clear relationship with corn and soybeans, which are
raw materials for bio-fuels. However, in the long run, the relationship between
crude oil and non-energy food crops(rice and oats) was confirmed in a market
situation with extremely low returns. Third, ethanol was found to have a
relationship with corn and soybeans, which are raw materials for bio-fuels.
Especially, the relationship between ethanol and corn, the raw material corp of
bio-ethanol, was clearly confirmed at all time scales. Fourth, it is difficult to
confirm a direct linkage between ethanol and crude oil market returns.

Key Words : energy price, bio-energy, agricultural product price, time-scale,
quintile cross-spectral method
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