ZHLATFEAGLE o] &T {7t AAEAE B4

- SH) - oAy

TR FdEgE tﬁ—}.ﬂ pov i iﬁl% A&Hoz Frd 7A4°L ol 1T01 =4 F7F W
o ek gt ATt fAHD Aok ¥ m=RelMe dEA {7 Azdold AAA
7h) 718 BFE AT oFFfr(Arab Light, AL), W84t BAEF(Brent, BT HAL2F A f

(West Texsa Intermediate, WTD)2] -7} AlAI €| that B4 BEAE Tdg 2 FLFATE o
&t} AlEstanat @k B AFdMe ZAg AFEATE AALY Ay, stexH
AES AFste BA Elste YRS HA olEd S84 7 A% ¥ S(econophysics)
o] #HNA HEstazat g

o] 7} A A(oil prices system)oll thyt AFAATH FAo] Wol] AlFHa glo
™, Plourde 9} Watkins (1998)= f7}H%E 9] EFAXEZ Astste]l WA (volatility)y S P ES}
e, ¥FAH] avte AL A g4 ARl g2 ARy FFHD 49z g2 7
HE FEttds AL vty Panas ¢ Ninni (2000)= EE%IE%*T% A58 LAAIF f
7b dWistel] wE F£oE AFol Herdde mAv, AAZE sl dyHoR A}
$HE FY8Y AAE /AN E) BE Fa 7139 A=) w}% oo} 2agkez oy

3 ol HejAr}

v, =log( Py j
-

A7 p,E tdAM Y §71E gujgth 2B FAANACLY) WET 9%
Mt f7F AlAIEe]l BlAdPAE WESS Byt AA ANALE A5H R 253
Z 50| £4HE F(Auto-Regressive Conditional Heteroskedasticity: ARCH) &2 4 W3} g ARCH
Y(GARCH)& o] &3ld #A3ted], oA7|HE 7|BH oz Ady A TEEA] 7+
TXghe 2% 714e WES T k. (Engle 1982; Bollerslev 1986) 21} AA] Al q
ol o7 o] AMF w2 Aoyt E3] LAstL Ut B =EL FIAAZ T
o

=

o

~de

2 4% A9de Holm, Tdg A9 59 AR WEHS B4 st 3
=]

S

A s R U e TR 4

WA TAY AFE Hi AALL Az HHol w2 ALY 27154 self-affine) &

Fgol: ZAGATEAT, AALY, $7 A
D #2AAALATY AfalAn *—1vﬂi%i‘%‘(phW@petrO-kigam-re.kr)

- 389 -



O_u
ofr
-

-
12
o 8

of s} 54d3}= =0, Hurst 9 R/S(Rescaled Range)EA1ol] o3 Zag xAL A%
I 54L& gd9sA "o RS = AAE @9 HdH2HEY(Range, R)E
EEHAS)Z v ftez Aodsed, 2 2

R

oy (2)
S
4 Zo 9714 T & ANREHE JeEus, H & 32EXFgda Ede aAdez
H=050c19 AAde] ¢4 39 A%L s, 7492 T2 AT 5 gow

05<H<1A A A77194 Z& A& (persistence)S H Al Hul, 0<H <0.5 ¢
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- 390 -



uolFE otk wetd @] qEmae 7] dEndd 48¥ &+ gos AL TAE
o ATt Aol gAY Tag A9e wrlase e Ng4 e vehE 4o f7
AAGe thal AL< WTI<BTS $AE 23 ggol wa o

FaEd

Bollerslev, T., 1986, “Generalized autoregressive conditional Heteroskedasticity,” J. Econometr. Vol.31,
pp307-327.

Engle, R., 1982, “Autoregressive conditional heteroskedasticity with estimates of the variance of UK.
inflation,” Econometrica Vol.50, pp987-1007.

Panas, E. and V. Ninni, 2000, “Are oil markets chaotic? A non-linear dynamic analysis,” Energy
Economics Vol.22, pp549-568.

Plourde, A. and C. G. Watkins, 1998, “Crude oil prices between 1985 and 1994: how volatile in relation
to other commodities?,” Resource and Energy economics Vol. 20, pp.245-262.

Skjeltorp, H. A., 2000, “Scaling in the Norwegian stock market,” Physica 4 Vol.283, pp486-3528.

El T T T E
= 3
B 3 1E+001 -5 e
0.1 —| E
? 3 — 1E+000 —
- E ® g
= - o =
3 4 N S 1E001
& 001 — £ B
E] El = ] —
'g’ ] B E 1E-002 3
] ] 8 1200 2 2
0.001 - —= § E )/ QO wn ‘
- = ° T s ¢ VN Brant
: - 16006 o [ O wmum|
— :/ L -
0.0001 ! r [ T ‘ T I T 1E-005 INLERIL AR ELL T T T T 710
015 005 0.05 0.45
-0.2 -0.1 0 0.1 0.2 0.1 1 10 100 1000 10000
Standard deviation of return r log(Lag)

Fig.1 The plots show leptokurtic behavior (fat tails) Fig.2 log-log fractal variograms for crude prices

compared to the Gaussian normal distributions. returns

Table 1 Statistical fractal dimensions, Hurst exponents and standard errors of the major crude spot prices

Price Returns D H SE
WTI 1.460 0.540 0.012
Brent 1.474 0.526 0.011
Arab Light 1.458 0.542 0.010
WTI from 1987 1.470 0.530 0.003
Brent from 1987 1.440 0.560 0.004

cf) SE=standard error. The data are excluded weekends and holidays. *) Data for WTI from 1987 and
Brent from 87 are analyzed with R/S analysis.
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