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Box-Cox Transformation for Conditional
Heteroscedasticity in Domestic Financial Time Series

S.Y. Hwangl - J.H. Lee2

Abstract

Box-Cox power transformation is employed for analyzing volatilities in
Korean financial time series such as KOSPI, KOSDAQ index and interest
rates. Statistical procedures for Box-Cox transformed ARCH models are
presented. For illustration, diverse financial time series data are analyzed
and appropriate power transformations are suggested for each data.
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Durbin-Watson Statistics Q and LM Tests for ARCH Disturbances
Order oW Pr < DW Pr > OW Order Q Pr>Q M Pr > 1M
1 1.7558 <.0001 1.0000 1 43.6075  <.0001 43.5508 <.0001
2 1.9422 0.1348 0.8652 2 70.8192  <.0001 60.7580 <.0001
3 1.8796 0.0106 0.9894 3 89.6189  <.0001 69.0946 <.0001
4 1.9884 0.4402 0.5598 4 97.4878  <.0001 70.3011 <.0001
5 1.9559 0.2237 0.7763 5 108.2729  <.0001 73.7913 <.0001
6 1.8851 0.0171 0.9829 6 1247753  <.0001 80.5541 <.0001
7 1.8803 0.0144 0.9856 7 164.2226  <.0001 101.4659 <.0001
8 1.9797 0.4139 0.5861 8  167.7459  <.0001 102.0671 <.0001
9 1.9392 0.1627 0.8373 9  205.0480  <.0001 120.4811 <.0001
10 2.0068 0.6422 0.3578 10 223.5499  <.0001 123.3600 <.0001
Al 2.0138 0.7006 0.2994 11 265.2668  <.0001 140.5577 <.0001
12 1.9198 0.0992 0.9008 12 309.3753  <.0001 152.4179 <.0001
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0.3 -11149.32 0.8 -10840.55 1.3 -14473.87 1.8 -18713.77
0.4 -10618.78 0.9 -11460.94 1.4 -15293.93 1.9 -19593.5
0.5 -10264.82 1 -12157.3 1.5 -16130.5 2 -20480.51

5. 28 % E A A (threshold) =3¢ A0
i}

AF7AA A gkl wmet WMeAol 2 Anss wAstylel A BOX-COX (BCO)
Wg ARCH Egol oisiA relril 670+ -2 veb 58 AAR #sel A34AA
worth #7hA 54 AN W 5 7F BF 1 BTk ZA g ARl o:

3

of wal BA BA(e, AT ARIA 2
=(concave)? FHAHE U1 Ak AL oJuldny ok A AF L, o of
T AAA Hd ®AE p, 7F Engle( ¢ = Dol &l Hla] ztopA|= Aol o
o= ) FEA mﬂ A et e o.& e s o

%

= FFAAL] Engle(§ = 1)9 &

)
il
Mo

_/':
%ol AL st i ge A
Oi JoH
F AR fm2 s
ARCH =32 o537 Zrh(cf.

N
juin) _w >N Cﬂ

7
2= Tﬂlxq(threshold)% =% BC A3
Hwang and Kim(2004)).

hf=a0+a'u(ef,21)3—|—a12(e;21)3—|— —I—aql(st q) +ap(e” 4)3

714 4= max(yx, 0) , x = max( —x, 0) 224 FAH F+E HAST T
R s ‘ﬂtﬁ% HEdol fgvel 38 AAE AzEd EA dvd BC WHE
ARCH =3 vl ofuz} BC ¥3t EAH ARCH E¥8S AFAIA He A= 9v
A= o] & Aot

N
o2
e
2
mii’
_04
ofo
-
=
©
o
S
o
Y
HE
\L4
o,
)
)
K
Ay



422 S.Y. Hwang - J.H. Lee

2. A, $49 (1998). SAS/ETSE o] & Y G ARIEE4]. 4L EHAL

3. Engle, R. F. (1982). Autoregressive conditional heteroscedasticity with
estimates of the variance of United Kingdom inflation. Econometrica, 50,
987-1007.

4. Higgins, ML.L. and Bera, A.K (1992). A class of nonlinear ARCH models.
International Econometrics Review, 33, 137-158.

5. Hwang, S.Y. and Kim, T.Y.(2004). Power transformation and threshold
modeling for ARCH innovations with applications to tests for ARCH
structure. Stochastic Processes and their Applications, 110, 295-314.

6. SAS/ETS(1995). SAS institue inc., N.C. Cary.

[ 2004 2€ H4, 2004 5¢ A9 ]



