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FAAE A AGRANA AT = UEF FTAEHE o|Bot AT FAHAUES &7

3}, Yeo-Johnson W3} (2000)-& l%‘é; KOSDAQXR|4=2] 918 A=8XM8 &3 7|&
of AFEE T Q= o] BEA G AlokH v AA Aol sl sl K okrh
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o] 43 o ojof met - FHA5E] Y HAEE 7HA= 222 Pagani} Schwert
(1990)8 Engle2h Ng (199351 o174 22599c), <18 £4% o) 98 2571 40
7HA A4 AdEe] 21 Eed 2 W ot 2k A WA W2 =g 2%
T Qe BB mdo] 2718 A0 Glosten 5 (1993)2] GIJIRE & oy} Zakoian (1994)2]
Threshold GARCHS} 22 vt A ¥ W5 A 23 (asymmetric volatility model) oA o] A}
$57 gtk E 2 WHoRE 2P| BT B2 E BH AFRE LEEI} opd 1
A L2E 7HAle 2oz 7133 222 Nelson (1991)8] gwisld xHEE Sof Ut
o] F Wy 7H%t Y O]q' Fx7F A5l duby X ekt mel 4 23] g o
ARE7) 2ol 5o sk 299 AP S FUE 08 Rk Aol E8T uf= 3l
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2 AFARY ASFH HesAdE 1T dSFUE AAAY. =¥ R 5 (2007)2 Yeo-
Johnson®H & (2000)-2 F3] WA AEE o]83lo] A7 FAclsHTETS AFAA 2
oA ZZ7HS dHIE 53 B XA d&E7E Feke vl dis A-siitt
A-Fol] &3t X5 7F A A QD F2E 7HA= 37, % of| &7k g |ghE Al
L3R Po AR ARFHE Aol HELZF 77be Aoz yehygth AlAGEAAE
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2.1. Smearing &7

FIARF NN dal) HEoA e WHTE Vil okl v 7t 92T hE S
%% & Z;2k 3kRE o uff ¥EE ¥h3Hay Z9 AWAS o7t o2 &2 #AH A
"ot 7Hg gkt
Zi=h(Y))=zlB+e, i=12,...,n,

1714 Duan (1983)& 2% & SHolx FFo] 0olT Ealo] 022 Yojo] BE F
w2ty 7S EY. AHds 252 AW (design matrix)E Xekal 3HH
AgEAge g = (X'X)'XZ7 "ok 9] o0l tH%H H3E WSy
E(Z|xo) = 27 8L al o2 F3tm Rel A=olxe] w3 s 71tizt E(Y o) ol
Ao h-i(alB)E T3 Ash delu B4 A7t AEo] oUW, 37 w:r —l(m%”‘)
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o B4 go) A dTha SFHeE h-l(alB)7 E(Y]x)e) RA% 2gtole B
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E(Y|xo)=E{h ™ (i B+e0)} = [ h (xoB + 0)dF (eg) (2.1)

A7I1A FHE 7 & = 2 — mBolt). v 24 B SR tiAISt E(Y(zo)o] £ F
< U 2ol Aldstsion

(Y|:z:0 /h :cm@ + 60) dF (€0) Z h~ (wg,@ + é}-)

°]& smearing S gkolzta F3 o).

RN el HEFo] MZ HHo|BE 7tz A (2.1)0A e Zo] T
ool H AT 71 gk #oto] A4S = Atk 473 F ol EHd 2P A= o Alde] &
£33 2 AR LAHET ofvet AL AR B LSRR EA|E 7] wlFoll 7uigE ALt
ket o] 7138 Q1 2t o] B g sl

2.2. SAEY =X

NAD AR V& A 7HES 92 5 ZASES " Holo 9L AaE 7, =
h(Yy)BHal 8t31 Zy= 53t 2ol ol udd BA718 701387 HEe weErte 7H4 3
o},

f

Q(BYZ; —pu) =0(Ble. t=1,2,...,n,
A7IM ®(B)=1-¢1B —--- — ¢,BP A713)# 284 (AR operator) & YEH L O(B) =
1 —-6;B—---—0,B%E o] HF 2L 4 (MA operator)E VERATE FAA A DL WoldA &
of 3l thgt 22 FRlo|TF R EFILE EAT & I

Z =;z+zwj€f_j,
AZ|A Yo = 19| ¢, = ¥(B) = ®(B) '9(B)E AN o] B9 dFH = A4-E Jehd
o},
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AR no2RE AR} 39 AAL Z,,,90 th8 MMSE o2 2hg Z,(1)olakm 34, &
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Index

39 3.2: A7l wE HBRSY FHY

E 3.1 a2 HF MSE

1-A] 2} 2- Al 2} 3-A] &} 4- A z} 5-A] X}
ik W7  MSE | ©#2 MSE | #¥  MSE | ¥  MSE Ry MSE
I 0.000 2.287 | 0.007 2300 | 0.014 2.266 | 0.014  2.266 0.010 2.258
I 0.185 2.262 | 0.201 2.313 | 0.205 2.316 | 0.204  2.314 0.200 2.309
I11 —0.007 2.228 | 0.000 2.278 | 0.004 2.268 | 0.004 2.269 | —0.002 2.267
1Y 0.005 2.227 | 0.011 2275 | 0.016 2265 | 0.016 2.267 0.016 2.260

B2 ~1S F& F optimized2 2 Ak Fohgich
t+200
(A=1) ) sign(y;)log(ly;] + 1),
j=t+1
7] A sign(y)Z y > 04 off 10]31 y < 0¥ W) —1o]}
18 3.2% A7 o2 #EEg o] £47HS 08 Aow RE 2
O 2 vElth o] FA ke Hw2 1.3700] 3 EFEAA= 0.083¢ A2 yEbgET] o]
AL A AEe 29 9= FHE 7HA ey FAIAE A6l HEol %_8.1} A& on
stoh. SRS ARBSHA] 92 A7 5008 F 174We] EA0lA AR(1
A MA(1) B8o] A=y @S A3 4% 165We) Aol &
MA(1) B30 Ae=lrd] Mg 317 e 299 MA(L) RYL Was Aoos B
MA(1) 289l Ao vpehuch
% 31e lAliMW 5ARL E7kR) 9] o] &2 abel| et 73 MSEE Aejd Zojch
31004 FoaiA & A2 Y 119 A& 2a13 o] e Zlo] vls| FdsHA 2t Ziﬁi
o] 32 ] Il o3 ALHE el grel Ao ke AeR ojujgict. Wby 1119 7
Az Hgo] AL Aoz Velgton HhH IVE MSE7} e Ao g Ueyt 59 1*12}
T oA o T B ET Y I3 IVZE MSE 9ol A o9 2431 2102 eyttt
olg} Zrol Wiy I IVZE AR 235 Kol 22 ¥M3E B A87} AfExe & 2



544 o4, 287

o _ o o o] o o g g g g
: . : ° . o . .
8 o g a g 3 8 8
. g : : : T : : :
- ‘ = R A =
- et : R e e
g BB RS B E K ; T 5
o _ o 8 3 - ©
[} i o
° . ” ° ° , . .
1 ] m EAY 1 1] ] v
LAl A} 9] o &2 A} QA1 A} 2] A& A}
o s 3 S S g 2 g
o o o o o o o o
o 8 8 8 ) 8 8 e
" 8 ; 0 ‘“" ; g g :
I S E R e M
o —— 1 | I || 1 ] - 1—““1 [ : |1 | ]
e I I T ] 1 L ——T"1 T |
5 8 N 5 8 R 8 il
fa a [e] [a o o o] o
1 T 1 T 1 T I T
] 1 {}] IV | 1 1] v
SA| A} 22] o & 2 X} AA 2} 9] =2 )

A Ao §52% 4 Aok

23 335 LAAA AR F7HAY dEeAE BAIS Ao by
M2} Ve 29 2 exREels Adss Aoz 2 5 gk Frle 22 P4 1ol o
g ol Zexte] FAgel AL 0 Fhrte] Qe 2
Az FUgel 27 WEel Uehbs Aoz iy I2s Zlgel BAE BRE T
ot RErhe 3 Bojzrh

o] EREIME AN IS HAFERNA ARG o] 83te] AEHL

o) mejalof & EAS) S kel Thal Lol gttt WMBH ABF o] §3l

g Fom 1 E7e Junee BN dlB e TIE P THE A
O



M- e £ A7|H T FHR RGN St 27 545

el 7t gt Adshe BN tiehks B
=g 5 EYsel FRFTO JY
9 $9% ARE LA D B

Ol
P
N
2 o
X
S
A
m“o"
34"'
A ;g
FE._g
=2
Z g
1‘ rol,
7.‘
o
rsLC@
WY, P
mo‘g
M—d
(o,
=
bats
11

FS iy

z&|7, 25, 949 (2007). HAH A7|FACFTHT EHAAY A5+ UNEH, <38
FA E>, 20, 541-550.

Box, G. E. P. and Cox, C. R. (1964). An analysis of transformations, Journal of the Royal
Statistical Society, Series B, 26, 211 252,

Duan, N. (1983). Smearing estimate: A nonparametric retransformation method, Journal
of the American Statistical Association, 78, 605-610.

Engle, R. F. and Ng, V. K. (1993). Measuring and testing the impact of news on volatility,
The Journal of Finance, 48, 1749-1778.

Glosten, L. R.. Jagannathan, R. and Runkle, D. (1993). On the relation between the
expected value and the volatility of nominal excess return on stocks, The Journal of
Finance, 48, 1779-1801.

Nelson, D. B. (1991). Conditional heteroskedasticity in asset returns: A new approach,
Feonometrika, 59, 347-370.

Pagan, A. R. and Schwert. G. W. (1990). Alternative models for conditional stock volatility,
Journal of Econometrics, 45, 267-290.

Taylor, J. M. G. (1986). The retransformed mean after a fitted power transformation,
Journal of the American Statistical Association, 81, 144-118.

Yeo, I. K. and Johnson, R. A. {2000). A new family of power transformations to improve
normality or symmetry, Biometrika, 87, 954-959.

Zakoian, J. M. (1994). Threshold heteroskedastic models, Journal of Economic Dynamics
and Control. 18, 931-955.

(20084 29 <, 2008 49 A E



946 24, 37l

Estimation of Prediction Values in ARMA Models via

the Transformation and Back-Transformation Method*
In-Kwon Yeo! Hyemin Cho?

ABSTRACT

One of main goals of time series analysis is to estimate prediction of future values.
In this paper, we investigate the bias problem when the transformation and back-
transformation approach is applied in ARMA models and introduce a modified smearing
estimation to reduce the bias. An empirical study on the returns of KOSDAQ index
via Yeo-Johnson transformation was executed to compare the performance of existing
methods and proposed methods and showed that proposed approaches provide a bias-

reduced estimation of the prediction value.

Keywords: Bootstrap, minimum mean square error, smearing estimation, Yeo-Johnson
transformation.
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