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On Asymmeticity for Power Transformed
TARCH Modell)

Sahm-Yong Kim2 . Sung-Duck Lee3® . Ae-Ran Jeong¥

Abstract

Zokian(1993) and Li and Li(1996) developed TARCH(Threshold ARCH)
model, considering the asymmetries in volatility. The models are based on
Engle(1982)’s ARCH model and Bollerslev(1986)’s GARCH model.
However, two TARCH models can be expressed a common model through
Box Cox Power transformation, which was used by Higgins and
Bera(1992) for developing NARCH(nonlinear ARCH) model.

This article shows the PTARCH(Power transformation TARCH) model
1S necessary in some condition, and it checks the fact that PTARCH
model has better performance comparing estimates and RMSE(Root Mean
Square Error) with those of Zakoian's TARCH model and Li and Li's
TARCH model.

PTARCH model would give contribution in asymmetric study as well as
heteroscedastic study.
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#1. AR(1) PTARCH(1)®] =44 A3 (r=04)

@ =0.5 a,=0.3 a=0.2 a;” =0.4
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.488 0.0206 0.2989 0.0081 0.2093 0.0265 0.4020 | 0.0674
r=0.5 0.4825 0.0257 0.2055 0.0947 0.1999 0.0265 0.4569 | 0.0652
r=0.6 0.4762 0.0323 0.1611 0.1390 0.1820 0.0320 0.4631 0.0727
r=0.7 0.4771 0.0307 0.1310 0.1691 0.1616 0.0465 0.4742 | 0.0823
r=0.8 0.4727 0.0365 0.1077 0.1923 0.1564 0.0530 0.5047 | 0.1167
r=0.9 0.4757 0.0354 0.0859 0.2142 0.1656 0.0498 0.5867 | 0.1968
r=1.0 0.4778 0.0367 0.0669 0.2332 0.1611 0.0491 0.6269 | 0.2360
r=1.1 0.4750 0.0373 0.0538 0.2462 0.1558 0.0542 0.6521 0.2608

#2. AR(1) PTARCH(1)9 m4F4 Az (r=0.5)

@ =0.5 a, =0.3 a’=0.2 a” =0.4
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.4858 0.0224 0.3811 0.0818 0.2591 0.0667 0.4691 | 0.0797
r=0.5 0.4878 | 0.0179 0.2701 0.0308 | 0.2148 | 0.0323 | 0.4368 | 0.0497
r=0.6 0.4825 0.0271 0.2204 0.0799 0.1895 0.0332 0.4410 | 0.0540
r=0.7 0.4788 0.0285 0.1855 0.1147 0.1789 0.0318 0.4458 | 0.0614
r=0.8 0.4815 0.0300 0.1582 0.1419 0.1727 0.0405 0.4608 | 0.0743
r=0.9 0.4829 0.0294 0.1333 0.1667 0.1720 0.0422 0.4720 | 0.1356
r=1.0 0.4831 0.0296 0.1086 0.1914 0.1736 0.0422 0.5329 | 0.1449
r=1.1 0.4823 0.0302 0.0902 0.2098 0.1675 0.0491 0.5567 | 0.1676
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#3. AR(1) PTARCH(1)® =34 A3 (r=0.6)
@=0.5 a,=0.3 a=0.2 a,; =0.4
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.4833 0.0258 0.4521 0.1527 0.2590 0.0674 0.4405 | 0.0588
r=0.5 0.4906 0.0209 0.3267 0.0281 0.2282 0.0391 0.4238 | 0.0433
r=0.6 0.4917 0.0196 0.2722 0.0292 0.2049 0.0312 0.4249 | 0.0499
r=0.7 0.4871 0.0245 0.2354 0.0651 0.1903 0.0344 0.4268 | 0.0514
r=0.8 0.4871 0.0259 0.2051 0.0952 0.1899 0.0346 0.4408 | 0.0550
r=0.9 0.4857 0.0252 0.1797 0.1205 0.1791 0.0380 0.4592 | 0.0777
r=1.0 0.4883 0.0238 0.1527 0.1474 0.1749 0.0384 0.4699 | 0.0855
r=1.1 0.4870 0.0244 0.1304 0.1697 0.1701 0.0482 0.4961 | 0.1116
F4. AR(1) PTARCH(1)® 2454 Az (r=0.7)
@=0.5 a,=0.3 a=0.2 a; =0.
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.4901 0.0232 0.5128 0.2134 0.2580 0.0696 0.4290 | 0.0513
r=0.5 0.4921 0.0210 0.3792 0.0798 0.2291 0.0411 0.4100 | 0.0394
r=0.6 0.4889 0.0219 0.3209 0.0233 0.2138 0.0336 0.4008 | 0.0427
r=0.7 0.4897 0.0206 0.2787 0.0230 0.2055 0.0354 0.4137 | 0.0454
r=0.8 0.4893 0.0234 0.2508 0.0501 0.1950 0.0327 0.4188 | 0.0455
r=0.9 0.4889 0.0244 0.2237 0.0767 0.1800 0.0348 0.4317 | 0.0569
r=1.0 0.4856 0.0251 0.1927 0.1075 0.1829 0.0376 0.4476 | 0.0643
r=1.1 0.4870 0.0253 0.1678 0.1324 0.1764 0.0405 0.4580 | 0.0542
#5. AR(1) PTARCH()S =534 Ay (r=0.8)
@=0.5 a,=0.3 a=0.2 a; =0
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.4915 0.0218 0.5669 0.2674 0.2559 0.0650 0.4063 | 0.0375
r=0.5 0.4924 0.0219 0.4229 0.1235 0.2385 0.0516 0.3985 | 0.0378
r=0.6 0.4914 0.0224 0.3600 0.0609 0.2319 0.0444 0.4044 | 0.0409
r=0.7 0.4930 0.0217 0.3209 0.0239 0.2156 0.0346 0.4054 | 0.0414
r=0.8 0.4938 0.0203 0.2894 0.0152 0.1989 0.0300 0.4189 | 0.0440
r=0.9 0.4911 0.0223 0.2625 0.0385 0.1982 0.0314 0.4091 | 0.0485
r=1.0 0.4901 0.0245 0.2315 0.0691 0.1945 0.0330 0.4254 | 0.0508
r=1.1 0.4898 0.0258 0.2057 0.0946 0.1795 0.0394 0.4305 | 0.0542
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#6. AR(1) PTARCH(1)¢ 2434 Ay (r=0.9)
@ =0.5 a, =0.3 a=0.2 a,; =0.4
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.4911 | 0.0223 | 0.6129 | 0.3134 | 0.2636 | 0.0735 | 0.3950 | 0.0377
r=0.5 0.4935 | 0.0210 | 0.4615 | 0.1622 | 0.2474 | 0.0569 | 0.3966 | 0.0402
r=0.6 0.4897 | 0.0219 | 0.3972 | 0.0979 | 0.2257 | 0.0399 | 0.3964 | 0.0392
r=0.7 0.4895 | 0.0241 | 0.3581 | 0.0590 | 0.2171 | 0.0339 | 0.3888 | 0.0392
r=0.8 0.4927 | 0.0198 | 0.3288 | 0.0312 | 0.2047 | 0.0316 | 0.3968 | 0.0403
r=0.9 0.4960 0.0202 0.3000 0.0111 0.2016 0.0348 0.3964 | 0.0413
r=1.0 0.4915 | 0.0204 | 0.2694 | 0.0324 | 0.1919 | 0.0361 | 0.4108 | 0.0487
r=1.1 0.4889 | 0.0262 | 0.2405 | 0.0601 | 0.1822 | 0.0360 | 0.4091 | 0.0491
#7. AR(1) PTARCH(1)9 2434 Ay (r=1.0)
@=0.5 a, =0.3 a=0.2 a =0
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.4929 | 0.0235 | 0.6537 | 0.3543 | 0.2614 | 0.0703 | 0.3891 | 0.0451
r=0.5 0.4934 | 0.0232 | 0.4927 | 0.1932 | 0.2586 | 0.0675 | 0.3968 | 0.0405
r=0.6 0.4943 | 0.0236 | 0.4317 | 0.1324 | 0.2367 | 0.0503 | 0.3931 | 0.0400
r=0.7 0.4921 | 0.0229 | 0.3909 | 0.0918 | 0.2267 | 0.0405 | 0.3921 | 0.0394
r=0.8 0.4942 | 0.0216 | 0.3602 | 0.0616 | 0.2147 | 0.0371 | 0.3921 | 0.0441
r=0.9 0.4946 | 0.0212 | 0.3296 | 0.0315 | 0.2020 | 0.0325 | 0.3957 | 0.0453
r=1.0 0.4954 | 0.0196 | 0.3009 | 0.0113 | 0.1972 | 0.0324 | 0.4023 | 0.0461
r=1.1 0.4953 | 0.0233 | 0.2714 | 0.0312 | 0.1940 | 0.0340 | 0.3999 | 0.0518
#8. AR(1) PTARCH(1)¢ 2434 Ay (r=1.1)
@=0.5 a,=0.3 a=0.2 a; =0
mean rmse mean rmse mean rmse mean rmse
r=0.4 0.4947 | 0.0192 | 0.6871 | 0.3876 | 0.2617 | 0.0713 | 0.3864 | 0.0556
r=0.5 0.4915 | 0.0213 | 0.5228 | 0.2234 | 0.2637 | 0.0746 | 0.3946 | 0.0367
r=0.6 0.4941 | 0.0219 | 0.4597 | 0.1602 | 0.2405 | 0.0508 | 0.3908 | 0.0374
r=0.7 0.4931 | 0.0195 | 0.4235 | 0.1244 | 0.2244 | 0.0420 | 0.3804 | 0.0454
r=0.8 0.4959 | 0.0223 | 0.3915 | 0.0924 | 0.2199 | 0.0379 | 0.3848 | 0.0463
r=0.9 0.4933 | 0.0225 | 0.3586 | 0.0601 | 0.2160 | 0.0420 | 0.4001 | 0.0442
r=1.0 0.4931 | 0.0214 | 0.3303 | 0.0331 | 0.2002 | 0.0350 | 0.3902 | 0.0467
r=1.1 0.4968 | 0.0181 | 0.2997 | 0.0118 | 0.1951 | 0.0331 | 0.3950 | 0.0460
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4. 2 &

ARCH E oA Alztsto] @A 7kA] @Al E% e oA REES st
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A o er WEe] FHol ziu. olHd HUAAS LA AFE Log
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ghth 0os0) o) 24x 5] s Fold r g3t AXs= HwMsk TARCH 2.3 d)A]

A AFeA e nE 9 Fx
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FH Qo hE PEAAE ro 4L B 9D
st

uweld roghol W thekdt ¥sk TARCH 282 Zakoian®l TARCH 283 Li
¢} Li¢] TARCH® =& e T84 wvlatel] oA ﬂ?ﬂ%ﬂ&& nagolet & & vt

Y3 TARCH =8oA M- om melsjol & AL rghs FA3tE Wy ol
thoapARE kel digk FAHE vAY B FAY wgor ds] HA AlwHe
2 27AE F4E & glvkh =23 rgs AdeEHe ARgete] AT w, A A
wado] wj¢ HidstA yetdoma g ststsdl B2 ARG w=2o] dgsit
vkep rogrell iE Z71Ae Al WS 3 FAol hestAl ¥k, Higginsst
Bera’} Log ARCH 2 &3 ARCH 235 HW A A whE NARCH E&ol| AHEH A
9 LM #4S F8 HWe TARCH 2¥ 9 BEA4S =& 5 d& Zon Fox
FAES 43 WHs TARCH R¥ Huh g2 mgoz o]ifakadel Fa9
v AAg FAE sldste Aol & 3dS & Aol
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