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Abstract

This paper studies the asymmetric systemic risk of international stock markets

(Developed market and seven Asian emerging markets) by using the DCC-TGARCH

model, i.e., negative return shocks exert a stronger influence on increasing the future

systematic risk compared to positive return shocks. Using New Century Finance

companies collapsed as cut-off point, this study compares asymmetric beta change before

and after the financial crisis and starts from 2005 to 2009.

The result indicates :

1.
2.

International stock markets total risk are all asymmetric.

Pre-testing the asymmetric estimate of financial tsunami model, there is only one
country is not positive significant and except Taiwan is negative significant,
others are asymmetric in system risk. Participate with financial crisis model, only
France is in the asymmetric in system risk situation.

We could not explain the financial crisis would be affected on system risk.

The effect of Trading Volume in System risk. This research employ the trading
volume into the system risk to estimate. Before using the financial tsunami
model yet, we find England, Germany, Canada, France, and Egypt are positive
significant, which means that these countries of system risk are suffer from the
trading volume deeply. After participating the financial tsunami model, there is

only one country affect on the trading volume, is Philippines.

Keywords : Financial turmoil, Systemic risk, Asymmetric, DCC-TGARCH
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21 A+0382(29F)

Tiof H£EL  BAE ¥ Jarque-Bera PP ADF B Qn(8) Q®) Q' (8)

& Bip# 00005 12355 -0.4548 12.7408  12.74%%*  27.14%%* 3230%* 1 . i
FF 00090 1.3866 -0.1283 11.8759 4280.71%** -30.50%%* -17.87%%% 0.8933*%* 203.44%** 67.050%%* 779.68%*
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4% 00330 1.8869 00959 11.4401 3869.44*** -30.17%** -3806*** 0.7391*** 05602%** 03131  840.10%**
e & 00659 18351 -02503 98073 2520.45%%* -3302%%% _3320%%% (06340%** 14.093%%* 17.338%** 170,97
$EW 00486 15799 -05958 10.5223 3149.15%%* .3548%** _354Q%kx (5ATERF* 31.950%%* 30818  666.21%
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Tiog HBL B % %  Jarque-Bera PP ADF B Qin(®) Q®) Q’(8)
£ Hip%k 00454 05761 -0.1960 4.2090 39.30*** -19.81***  -20.11*** 1 - -

3 0.0463 0.6925 -0.4209 5.0444 118.94***  -2501*** _25,93*** (.8374*** 27.30*** 10.68 178.86***
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R 0.0923 1.3572 -0.8182 7.0842 471.05%**  -21.41*** -21.44*%** (0.8370*** 19.02*** 22.88*** 399.01***
ER 0.0832 1.0673 -0.3898 3.7988 30.31*** -23.48%**  -23.49***  (0.7220%** 22.43*** 10.83 34.80***

=ER 0.0943 1.2481 -0.6195 7.4891 527.72*%**  -22.50*** -22.52*** (0.3727***  14.85* 17.49**  50.78***

FrivH 0.0781 0.8209 -0.6921 5.7972 237.00*%**  -24.80*%** -24.80*** (0.5437*** 29.52*** 11.74 108.76***
I o 0.0427 0.9148 -0.6803 5.8400 241.31*%**  -24.35*%** -24.35*** (0.4827*** 12.72 6.55 31.61***
2R 0.0014 1.2254 -2.8600 61.7409 84758.16*** -28.16*** -28.20*** 0.4358*** 20,652*** 18,74*** 76.67***
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Tiof HHL B % % Jarque-Bera PP ADF B Q.n(8) Q(8) Q’(8)
£ Hip#k -0.0360 1.5797 -0.3268 8.5562 937.66*** -24.20*** -20.44*** 1 - -
2R -0.0213 1.7592 -0.0495 8.2136 814.61*** -29.43*** -13.25*** (0.9026*** 158.73*** 48.91*** 338.13***
iR -0.0236 1.7507 0.0884 9.1397 1130.24*** -31.38*** -22.86*** (.9556*** 89.17*** 37.07*** A413.47***
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Tiof BRI 8 i % £ Jarque-Bera PP ADF
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# 5DCC-TGARCH #3438 % (AT R &R/ D)

2 2 2 2
O =g+ & T 0,00, 0,516

2 2 2 2
O-m,t - am,o + am,lgm,t—l + am,zo-m,t—l + 5msm,t—lgm,t—l
Qims = Pim + 7(Zi,t—1zm,t—l _IBim) + (D(qim,t—l - /5|m)

Oimt = PimtCi1%myt

Qo 2 i, 0, qno  Cny Ay On LOGL Y @

:l‘i_.— ﬁ] 0.0125 0.0173 0.9235 0.0956 0.0097 0.0120 0.9268 0.0948 -2876.096 0.0183 0.9793
(0.002)***  (0.011) (0.008)**  (0.013)** (0.001)** (0.010)  (0.008)***  (0.015)** : (0.005)%**  (0.006)***

é ﬁ] 0.0136 -0.0110 0.9320 0.1254 0.0120 0.0158 0.9142 0.1055 2551724 0.0130 0.9734
i (0.001)***  (0.008) (0.007)***  (0.015)%** (0.002)** (0.011)  (0.009)%**  (0.015)** : (0.007)%  (0.012)%**

?i; ﬁ] 0.0298 0.0170 0.8991 0.1314 0.0116 0.0130 0.9152 0.1122 -3044.585 0.0220 0.9752
(0.005)***  (0.013) (0.011)*** ~ (0.012)*** = (0.001)** (0.009)  (0.009)***  (0.015)** : (0.005)%**  (0.006)***

E ﬂ\ 0.0338 0.0366 0.8692 0.1525 0.0093 0.0025 0.9216 0.1299 -3501.638 0.0029 0.9970
(0.007)%**  (0.015)*  (0.014)** (0.022)%* (0.001)*** (0.014). ~(0.000)%**  (0.021)*** : (0.000)%**  (0.000)***

dp i iy 0.0216 0.0329 0.9123 0.0740 0.0098 0.0158 0.9220 0.1018 -3067.917 0.0324 0.9628
(0.004)%**  (0.014y*  (0.011)**  (0.016)*** (0.001)*** (0.012) (0.000)**  (0.014)*** : (0.007)%**  (0.009)**

Ié ﬁ] 0.0283 0.0011 0.9035 0.1523 0.0115 0.0058 0.9186 0.1190 -2973.382 0.0228 0.9740
(0.004y*  (0.011) (0.010y*  (0.015)**  (0.001)*** (0.010) _ (0.009)*** = (0.016)*** : (0.006)***  (0.007)***

é (ﬁ 0.0166 0.0787 0.9017 0.0320 0.0085 0.0028 0.9273 0.1177 3641636 0.0069 0.9930
(0.004)%**  (0.016)**  (0.010)***  (0.020)*  (0.001)*** (0.013)  (0.009)*** (0.020)*** : (0.000)%**  (0.000)***

P )i 0.0623 0.0654 0.8646 0.1145 0.0108 0.0030 0.9198 0.1280 -3910.497 0.0621 0.7096
(0.009)*  (0.016)**  (0.012)***  (0.022)*** (0.001)*** (0.013) _ (0.011)* (0.021)*** : (0.034y  (0.187)**

i—i ﬁ] 0.0665 0.0329 0.8477 0.1662 0.0092 0.0033 0.9209 0.1271 -3634.830 0.0090 0.9909
(0.014y*  (0.018)*  (0.021)**  (0.030)***  (0.001)** (0.014)  (0.0LLY***  (0.021)*** : (0.000)%**  (0.000)***

;é],’.ji ? 0.1490 0.0926 0.7587 0.1228 0.0093 0.0029 0.9169 0.1380 -3665.300 0.0248 0.5653

U (0031 (0.023)* (0.031)* (0.031)*** (0.001)*** (0.014) (0.012)***  (0.023)*** : (0.034) (0.636)

%?%E ﬂ 0.0190 0.0646 0.8859 0.0798 0.0104 0.0066 0.9194 0.1214 -3406.281 0.0038 0.9961
(0.004)**  (0.017)%** (0.012)*** (0.024)** (0.001)*** (0.013)  (0.010)*** (0.021)*** : (0.000)***  (0.000)***

‘; /? 0.0172 0.0325 0.9327 0.0467 0.0097 0.0049 0.9189 0.1264 -3665.300 0.0043 0.9956

(0.004)**  (0.010)***  (0.008)*** (0.013)*** (0.001)*** (0.013) (0.011)*** (0.021)*** : (0.000) (0.000)

{F E] 0.3115 0.0380 0.6744 0.2998 0.0094 0.0076 0.9189 0.1245 3733.978 0.0619 0.9248
(0.029)**  (0.020)*  (0.025)%** (0.040)** (0.001)*** (0.014) (0.011)*** (0.021)*** : (0.013)**  (0.016)***
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Q® Q@ ke Qe Q. (®
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¥R 6517 6236 8154 7.115 9.578
#® 6387 5935 5832 7.399  10.639
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it 5956 5.891 6.924 6.306 6.190

BER 4768 6416 4371 7.328 9.971

Fr4edd 3565 5.354 13.810* 6.732 5.563
o4 4600 5.855 11511 7.328 5.866
%% 9677 6280 0361 6.588 29.500%**
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4 7DCC-TGARCH 3 B3 % % (4 h & s

%)

2 2 2 2
Oy =g+ E TG ,00, , +6,5 16, ,+1D

2 2 2 2
O-m,t - am,o + am,lgm,t—l + am,zam,t—l + 5msm,t—lgm,t71 + 77m D

Qimt = Pim + 7 (Zi1Zimea = Pin) + P(Cime s — Pim)

Oimt = PimtCitOmyt

ai,O Oy &ip 5. i Opo  Omg Oy 5m M LOGL v Q

314‘ BE] 0.0207 -0.0058 0.8838 0.1674 0.0482 0.0127 0.0052 0.9077 0.1153 0.0154 -2045.800 0.0219 0.9730
§ (0.002%**  (0.010) QOLL***  (0.015)***  (0.008)**  (0.002***  (0.009) (0.010**  (0.0L9)**  (0.005)*** : (0.004)%**  (0.006)***

_; BE] 0.0124 -0.0259 0.9295 0.1544 0.0155 0.0113 0.0096 0.9040 0.1314 0.0121 -2665.884 0.0112 0.9872
’ (0.002)*** (0.007)*** (0.008)***  (0.015)*** (0.004)***  (0.003)*** (0.014) (0.012)***  (0.019)*** (0.006)* ) (0.007) (0.010)***

ﬁ‘ BE] 0.0310 -0.0007 0.8751 0.1864 0.0489 0.0103 -0.0161 0.9313 0.1162 0.0170 -3150.967 0.0228 0.9725
(0.004)**  (0.012) (.O0LL)***  (0.016)***  (0.008)**  (0.002***  (0.005)**  (0.010)**  (0.018)***  (0.005)*** : (0.004)***  (0.006)***

B j\ 0.0271 0.0398 0.8546 0.1651 0.0186 0.0093 -0.0023 0.9123 0.1334 0.0154 4285.160 0.0017 0.9982
(0.006)**  (0.0LL**  (0.014)***  (0.019/***  (0.012) (0.002)**  (0.002) (0.007y**  (0.004)**  (0.004)*** : (0.007) (0.030)***

4 i X 0.0249 0.0240 0.8938 0.0921 0.0243 0.0107 0.0007 0.9116 0.1254 0.0149 -3095.107 0.0256 0.9696
(0.004y***  (0.012)* (0.012)**  (0.015)***  (0.007)***  (0.001)***  (0.011) (0.012)***  (0.018)***  (0.005)*** : (0.009)***  (0.015)***

ié ﬁ] 0.0229 -0.0095 0.8613 0.2414 0.0569 0.0110 -0.0219 0.9322 0.1106 0.0173 3078114 0.0286 0.9634
(0.004y***  (0.011) (Q.0LL*™*  (0.018)***  (0.010)***  (0.002)***  (0.003)***  (0.0L0)***  (0.016)***  (0.005)*** i (0.004)***  (0.005)***

é % 0.0187 0.0567 0.8924 0.0560 0.0432 0.0089 -0.0088 0.9214 0.1297 0.0140 4373.766 0.003 0.9961
(0.005)**  (0.016)***  (0.014)***  (0.0L6)***  (0.018)**  (0.002)***  (0.003)***  (0.007)***  (0.013***  (0.007)* : (0.005) (0.037)***

57 E 0.0617 0.0535 0.8375 0.1617 0.0465 0.0102 0.0095 0.9125 0.1027 0.0126 4051825 0.1105 0.5762
(0.008)**  (0.013)**  (0.013)***  (0.021)***  (0.021)**  (0.002)***  (0.005)* (Q.0LL***  (0.020)***  (0.006)** ) (0.022)**  (0.157)***

i—i. 0.0688 0.0063 0.8280 0.2184 0.0424 0.0095 -0.0097 0.9157 0.1425 0.0145 -4085.865 0.0080 0.9919

(0.0L1***  (0.013) (0.016)**  (0.025)***  (0.013)***  (0.003)***  (0.006) (0.0L0)***  (0.020)***  (0.006)** ) (0.011) (0.123)

%%—_ ? 0.0800 0.0937 0.7434 0.1766 0.0554 0.0115 -0.0316 0.9287 0.1480 0.0128 _3878.776 0.0402 0.7651

= V(00200 (0.0LB)**  (0.021)***  (0.023***  (0.016)***  (0.003***  (0.003)***  (0.009***  (0.015)***  (0.006)** : (0.01)***  (0.334)**

%%4‘! ﬂ 0.0103 0.0496 0.9034 0.0791 0.0128 0.0086 -0.0048 0.9342 0.1111 0.0046 -3506.712 0.0108 0.9816
(0.004y*  (0.014y**  (0.013)***  (0.0L7)***  (0.012) (0.003)***  (0.005) (0.0LLy***  (0.021)***  (0.006) : (0.004y**  (0.007)%**

; ;? 0.0161 0.0220 0.9314 0.0594 0.0152 0.0110 -0.007 0.915 0.1353 0.0139 3910.875 0.0032 0.9967
(0.004y**  (0.009**  (0.008)***  (0.0LL***  (0.006)***  (0.002***  (0.006) (0.0LL***  (0.018)***  (0.006)** (0.006) (0.046)***

?F W 0.2750 -0.0131 0.6173 0.4091 0.1758 0.0046 -0.0032 0.9233 0.1251 0.0114 -4088.429 0.0898 0.8634
(0.023**  (0.013) (0.028)**  (0.050)***  (0.032)***  (0.002)**  (0.000***  (0.0L0)***  (0.1251)***  (0.006)* (0.017y***  (0.035)***

* o, kk o, kkke 1004 5 504 > 1%{%{%7]\@ ,()P\ ;’I‘#@:;}‘
LOGL: &+~ fiu g 3+ iE
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%8 Ljung-boxQit+E (3 B £ 74 %)

Q@® Q. (®) Q'® Q’(® Q. (®
¥R 14107  16.782*  13.689* 13.656* 11.436
iR 12.598 13.566* 8.121 6.542 11.538
B 6.478  22.046*** 5964 11.640 14.927*
P&  21.311%* 97.600*** 8585  28.162***  46.138***
e g4 4.201 9.317 4.328 8.585 5.872
3R 16.429** 23.824**  11.016 10.330 11.509
{ % 24.133%%* 04.750%** 109205%** 23083***  20.649%**
R 5.879  27.246***  1.902 12.942 9.558
i 13.837*  66.137***  12.023 12.272 11.591
BER 11040  46.434*** 5087 17.577** 6.729
Frévdd 7543 71.039%** 150956%*  15217** 10.578
oA 15.769%* 44.842*** 16.099**  10.515 9.853
3 R 12.652  29.755***  0.393  144.221*** 21 590***

QO ~ O Q,®) QA8 Q. (®) » Liung-boxQts £

WAL of 2 op B 1588
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%9 %

ARG (AE R ERA )

C; T T, T,
@ 00385 0.9901 0.0426 0.0037
‘ (0.012)***  (0.003)***  (0.004)***  (0.001)**

eg 00351 0.9644 0.0039 -0.0004

‘ (0.008)***  (0.007)***  (0.002)**  (0.000)

. -0.0667 0.9806 0.0625 0.0119
WH 0016y (0.004)*  (0.005)%* (0.003)***

55 02282 0.5856 0.0080 -0.0003

(0.037)***  (0.022)***  (0.016) (0.004)

g 0042 0.9890 0.0457 0.0058
(0.012)***  (0.003)***  (0.004)***  (0.002)***

ag 00838 0.9761 0.0691 0.0155
(0.018)***  (0.005)***  (0.005)***  (0.004)***

5 00065 0.9904 0.0093 0.0007

i (0.008) (0.003)***  (0.004)**  (0.000)

mg 00019 0.9231 0.0304 0.0070

(0.020) (0.010)***  (0.009)***  (0.003)**

w0003 0.9688 0.0244 0.0014

(0.009) (0.006)***  (0.004)***  (0.001)

e 0.0381 0.8108 0.0094 0.0013

' (0.009)*** (0.016)*** (0.004)**  (0.001)

sesey 00061 0.9887 0.0158 -0.0015

(0.007) (0.004)***  (0.003)*** (0.001)

o 0.0306 0.9384 -0.0188 0.0004

8 0005 (0.009)** (0.001)*** (0.000)

-0.0098 0.9303 0.0477 0.0029

3R 0.019) (0.010)***  (0.008)***  (0.002)

R 100 0 5% 0 LR K E 0 (OR B R L

2R E L =G +,S, N U, e
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% 10 & % 3Lk 'ﬁid‘-ﬁ%“'i(%%ﬁﬁﬁjﬁ@)

Tiogk HBHL -3 74 % f5  Jarque-Bera B+ iE BB PP ADF

k- 0.9092 0.5834 2.3388 10.2301 4016.69*** 4.1742 0.3424 -2.81* -2.49
iR 0.9766 0.1394 0.5589 3.1889 69.61*** 1.4519 0.6009 -4.53*** 4 70***
wWH 1.0303 0.6087 2.3382 9.7297  3637.76*** 4.3364 0.3978 -3.27** -2.97**
P& 0.5554 0.3732 4.0427 27.3298 35604.38*** 3.8427 -0.7159 -32.63***  -3.02**

4e £ 4 0.9297 0.6270 2.4743 9.5636  3660.05*** 4.0843 0.3805 -2.52 -2.32
PR 1.0233 0.5991 2.2159 9.6340  3447.74*** 4.4204 0.3907 -3.32*%* -3.07*%*
3k 0.6484 0.5491 3.4802 19.1448 16743.03*** 4.7812 0.2387 -2.82* -3.42%**
R 0.7183 0.4502 3.2092 - 17.3415 13372.38***  4.2452 0.2761 -6.68***  -3,97***
iE R 0.5318 0.3162 3.7827 . 235116 25889.60*** 3.2940 0.2198 -4 51%** -4 33***
E=3e ?r' 0.2752 0.1357 6.8585 = 71.8823 267200.10*** 2.2396 0.1275 -12.55*** .5 .86***
FrivH 0.5659 0.3838 2.6431 12.5816 6486.49*** 3.1020 0.2112 -2.67* -3.01*%*
by 0.4123 0.0925 -0.3941 3.3502 40.33*** 0.7175 0.1211 -6.14*** -5 81***
?F eS| 0.5013 0.4346 4.9107 38.0555  71789.51*** 5.2990 -0.2538 -6.60*%**  -4,97***

X,k kkka w] 5 10%, 0%, 1%%8 % -k 8

BARR 2% F A4 2000%4/3p 120092 12/31p

£ 13032 E
PP(Phillips-Perron) % f-ADF(Augmented Dickey-Fuller) % #&ARLE_F 3 H 133R %
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11 FE25@FP ARRGEREL

ARG TRERIGP AN | PP AR LR GR | BREA
T3io%k | k& 2008/9/15 | B *& & 2008/9/16

k| 0.9092 1.0976 1.4940 K 4e 0.3964) 36.12%
iR 0.9766 0.8531 1.7949 K 4e 0.9418  110.40%
R 1.0303 1.0540 1.4259 K 4e 0.3719) 35.29%
p & 0.5554 0.8884 0.6751 00,2133 -24.01%
e £ % | 0.9297 1.0632 1.4580 K 4e 0.3948)  37.13%
2R | 1.0233 1.2703 0.7214 b 0.5489  -43.21%
-3 0.6484 0.6802 0.6433 # -t 0.0369 -5.43%
R 0.7183 0.5920 1.0381 K 4e 0.4461  75.36%
32 0.5318 0.6944 1.2172 K 4e 0.5228)  75.28%
EEF | 02752 0.2793 0.4813 # 4 0.20200  72.31%
#4edk | 0.5659 0.9216 1.0239 Hi 4e 0.1023 11.10%
o | 04123 0.5313 1.5761 H 4 1.0448) 196.65%
3;— A 0.5013 0.5536 0.9580 K 4e 0.4044)  73.05%
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212 B 4 3B ' B3 (3 R & R H)

C, 7 T, Ty T,

¥H 0.0349 0.9477 0.0043 0.0081 0.0012

) (0.011)*** (0.008)*** (0.004) (0.004)* (0.001)

iR 0.0441 0.9538 0.0023 0.0018 -0.0008

) (0.009)*** (0.008)*** (0.002) (0.003) (0.001)

Lo 0.0603 0.8998 -0.0303 -0.0052 0.0001

®E 0007y (0011)***  (0.003)***  (0.003)  (0.000)

Y 0.0411 0.8987 -0.0182 -0.0054 0.0013

(0.008)***  (0.012)***  (0.003)**  (0.004)  (0.000)

e d A 0.0756 0.9165 -0.0115 -0.0023 0.0014

(0.012)%**  (0.011)***  (0.003)***  (0.004)  (0.001)

o 0.0229 0.9532 0.0291 0.0070 0.0024

=80 015) (0.008)***  (0.005)**  (0.006)  (0.002)

" -0.0030 0.9875 -0.0014 0.0039 0.0008

A% 0.006) (0.004)***  (0.003) (0.004)  (0.000)

R 0.1951 0.7511 -0.0063 -0.0266 0.0005

(0.026)***  (0.018)**  (0.013) (0.015)*  (0.003)

iR 0.0503 0.8822 -0.0147 -0.0011 0.0015

(0.008)***  (0.012)***  (0.004)**  (0.004)  (0.001)

2"'&1’-"—?’ 0.0350 0.8967 -0.0189 -0.0099 0.0014
{0 0.007y**  (0.012)***  (0.004***  (0.005)**  (0.000)*

Fdet 0.0463 0.9330 -0.0179 -0.0022 0.0002

(0.008)***  (0.010)***  (0.003)**  (0.003)  (0.001)

s 0.0321 0.9284 -0.0188 -0.0052 0.0006

R 0005 (0.009)**  (0.002***  (0.002** (0.000)

0.3521 0.3449 0.0223 -0.1089 0.0049

3R 0072 (0.026)**  (0.045) (0.050)**  (0.008)

*o kR, Rk 2 10% 0 5% 0 1%EF F R ()p A REZL

PANFREL =C B S S D+ o
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21380 A nR A2 03RS RERAD)
Tiogk  BEL -3 74 -3 Jarque-Bera B+ & Bl E PP ADF
#R 0.9135 0.1903 0.5628 3.1728 70.25%** 1.6083 0.5713 -5.58*** -5.68***
iR 0.8955 0.1397 0.4393 3.1189 42.57*** 1.3600 0.5392 -5.00*** -5.42%**
R 0.4442 0.1104 0.7457 3.7919 154.44%** 0.9522 0.2137 =7.92%** -8.31%**
p & 0.3953 0.1363 1.7228 8.1810 2097.06*** 1.2475 0.1645 -7.86*** -7.95%**
e £ 4 0.9192 0.1340 0.5191 3.7432 88.29*** 1.4694 0.5425 -7.28*** -7.40***
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