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2. Thick tail 
3.Volatility clustering 

4.Leverage effect 
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1.January effect 
2.Wachtel (1942) 
3.Tax Loss Selling 
4.Mehmet (2008) 
5.Schwert (1989) 
6.Engel and Rangel (2006) 
7.Davis and Kutan (2003) 

J.�	 6�� 
�%D �� ��%�� � K!���5 ��)*�+	 ($ ���&)Fleming et al, 1999 (��%�� � ,���*�$ �)Balduzzi et al, 2001 ( �
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�!� O�;�& �P	�)	 Q=R (" �!�GARCH L�S� ����$ ����$ � 

BH�� ��%S&.  

#T.�	 U�M&�� <�� �  ��%�� � ���� ()*�+	 ($ ���&)Darrat et al, 2003 (%2 
����.  

11.Hamilton and Lin (1996) 
12.Engel and Rangel (2006) 
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1.Andersen and Bollerslev(1998), Engel and Rangel (2006), Bollerslev, Engle and Nelson 
(1994) 
2.Autoregressive Conditional Heteroscedasticity (ARCH) 
3.Independently and identically distributed (iid) 
4.Engel (1982) 
5.Engel (2004) 
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1.Bollerslev (1986) 
2.Generalized ARCH (GARCH) 
3.Terasvirta (2006) 
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5.Identified 

6. Weakly Stationary 
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1. Exponential Garch (EGARCH) 
2.Nelson (1991) 
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2.General Error Distribution(GED)  
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 ����� ��	
� �� ��  ��	
� �� ��t   ��	
� �� ��GED 

 AC SC Log Like AC SC Log Like AC SC Log Like 

AR(1)-
GARCH(1,1) 5.8320 6.0996 -555.539 6.7125 6.9968 -640.823 5.7502 6.0345 -546.515 
AR(1)-
GARCH(2,1) 5.8161 6.1004 -553.980 6.6333 6.9344 -632.067 5.7580 6.0590 -546.281 
AR(1)-
GARCH(1,2) 5.8101 6.0944 -552.392 6.6558 6.9568 -634.267 5.7579 6.0590 -546.277 
AR(1)-
GARCH(2,2) 5.8193 6.1204 -552.293 6.5991 6.9169 -627.716 5.7685 6.0862 -546.309 
AR(1)-
EGARCH(1,1) 5.8345 6.1188 -554.779 5.7344 6.0355 -543.974 5.7389 6.0399 -544.410 
AR(1)-
EGARCH(2,1) 5.8420 6.1430 -554.514 5.7445 6.0623 -543.966 5.7912 6.1089 -548.534 
AR(1)-
EGARCH(1,2) 5.8387 6.1394 -554.191 ``5.7447 6.0625 -543.981 5.7524 6.0702 -544.734 
AR(1)-
EGARCH(2,2) 5.8428 6.1605 -553.591 5.7548 6.0893 -543.974 5.7388 6.0733 -542.402 
AR(1)-
TGARCH(1,1) 5.8369 6.1213 -555.020 6.7200 7.0210 -640.556 5.7601 6.0612 -546.494 
AR(1)-
TGARCH(2,1) 5.7922 6.0932 -549.632 6.6395 6.9573 -631.670 5.7673 6.0021 -546.192 
AR(1)-
TGARCH(1,2) 5.8070 6.1080 -551.083 6.6615 6.9792 -633.824 5.7671 6.0849 -546.179 
AR(1)-
TGARCH(2,2) 5.7624 6.0802 -545.715 6.6033 6.9378 -627.127 5.7588 6.0133 -545.321 
AR(2)-
GARCH(1,1) 5.7881 6.0735 -547.341 6.7077 7.0099 -636.005 5.7227 6.0249 -539.967 
AR(2)-
GARCH(2,1) 5.7209 6.0231 -539.792 6.6281 6.9470 -627.238 5.6705 5.9894 -533.874 
AR(2)-
GARCH(1,2) 5.7356 6.0577 -539.673 6.6503 6.9692 -629.407 5.7276 6.0465 -539.436 
AR(2)-
GARCH(2,2) 5.7478 6.0967 -541.411 6.5931 6.9288 -622.830 5.7406 6.0763 -539.713 
AR(2)-
EGARCH(1,1) 5.7942 6.0963 -546.931 5.6846 6.0035 -535.244 5.7107 6.0296 -537.795 
AR(2)-
EGARCH(2,1) 5.7839 6.1029 -544.935 5.6945 6.0302 -535.210 5.7169 6.0526 -537.396 
AR(2)-
EGARCH(1,2) 5.8038 6.1227 -546.870 5.6940 6.0297 -535.162 5.7196 6.0553 -537.658 
AR(2)-
EGARCH(2,2) 5.7737 6.1094 -542.932 5.7025 6.0550 -534.993 5.7223 6.0748 -536.923 
AR(2)-
TGARCH(1,1) 5.7947 6.0968 -546.981 6.7149 7.0338 -635.705 5.7314 6.0503 -539.814 
AR(2)-
TGARCH(2,1) 5.6759 6.9948 -534.402 6.6340 6.9697 -626.814 5.6662 6.0019 -532.453 
AR(2)-
TGARCH(1,2) 6.7242 6.0431 -539.198 6.6558 6.9914 -628.936 5.7352 6.0709 -539.183 
AR(2)-
TGARCH(2,2) 5.7311 6.0667 -538.778 6.5971 6.9496 -622.219 5.6827 6.0352 -533.061 
ARMA(1,1)-
GARCH(1,1) 5.7663 6.0505 -548.100 6.7228 7.0239 -640.837 5.6980 5.9991 -540.406 
ARMA(1,1)-
GARCH(2,1) 5.7585 6.0596 -546.335 6.6431 6.9609 -632.025 5.7097 6.0275 -540.550 
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ARMA(1,1)-
GARCH(1,2) 5.7372 6.0382 -544.243 6.6654 6.9832 -634.208 5.7062 6.0240 -540.210 
ARMA(1,1)-
GARCH(2,2) 5.8855 6.2033 -557.778 6.6084 6.9429 -627.620 5.7174 6.0519 -540.310 
ARMA(1,1)-
EGARCH(1,1) 5.7680 6.0690 -547.263 5.6007 5.9184 -524.744 5.6885 6.0063 -538.472 
ARMA(1,1)-
EGARCH(2,1) 5.6740 6.1918 -537.053 5.6707 6.0052 -535.726 5.7892 6.1237 -547.346 
ARMA(1,1)-
EGARCH(1,2) 5.7814 6.0992 -547.581 5.6705 6.0050 -535.707 5.6949 6.0294 -538.100 
ARMA(1,1)-
EGARCH(2,2) 5.7691 6.1036 -545.373 5.6729 6.0242 -534.949 5.7011 6.0524 -537.710 
ARMA(1,1)-
TGARCH(1,1) 5.7684 6.0694 -547.303 6.7228 7.0239 -640.837 5.7078 6.0255 -540.361 
ARMA(1,1)-
TGARCH(2,1) 5.6961 6.0139 -539.220 6.6431 6.9609 -632.025 5.6597 5.9942 -534.651 
ARMA(1,1)-
TGARCH(1,2) 5.7142 6.1320 -540.996 6.6654 6.9832 -634.208 5.7082 6.0427 -539.406 
ARMA(1,1)-
TGARCH(2,2) 5.7498 6.0843 -543.482 6.6084 6.9429 -627.620 5.7161 6.0673 -539.178 
ARMA(1,2)-
GARCH(1,1) 5.7654 6.0665 -547.013 6.7235 7.0413 -639.903 5.7095 6.0273 -540.532 
ARMA(1,2)-
GARCH(2,1) 5.7516 6.0694 -544.658 6.6437 6.9782 -631.086 5.6587 5.9932 -534.550 
ARMA(1,2)-
GARCH(1,2) 5.7400 6.0578 -543.523 6.6658 7.0003 -633.248 5.7154 6.0499 -540.110 
ARMA(1,2)-
GARCH(2,2) 5.7433 6.0778 -542.841 6.6086 6.9599 -626.646 5.7255 6.0767 -540.098 
ARMA(1,2)-
EGARCH(1,1) 5.7623 6.0801 -545.707 5.6707 6.0052 -535.733 5.6980 6.0325 -538.405 
ARMA(1,2)-
EGARCH(2,1) 5.7710 6.1055 -545.555 5.6805 6.0318 -535.693 5.6971 6.0483 -537.316 
ARMA(1,2)-
EGARCH(1,2) 5.7897 6.1242 -547.392 5.6805 6.0317 -535.686 5.7034 6.0547 -537.937 
ARMA(1,2)-
EGARCH(2,2) 5.6507 6.0019 -532.770 5.6800 6.0479 -534.638 5.7102 6.0782 -537.601 
ARMA(1,2)-
TGARCH(1,1) 5.7664 6.0842 -546.108 6.7301 7.0646 -639.554 5.7180 6.0525 -540.367 
ARMA(1,2)-
TGARCH(2,1) 6.2155 6.5500 -589.122 6.6491 7.0003 -630.608 5.6406 5.9918 -531.774 
ARMA(1,2)-
TGARCH(1,2) 5.7123 6.0468 -539.805 6.6707 7.0219 -632.731 5.7029 6.0241 -537.881 
ARMA(1,2)-
TGARCH(2,2) 6.6811 6.0323 -535.749 6.6121 6.9800 -625.985 5.7110 6.0489 -537.674 
ARMA(2,1)-
GARCH(1,1) 5.7699 6.0720 -544.562 6.7186 7.0376 -636.068 5.6996 6.0185 -536.714 
ARMA(2,1)-
GARCH(2,1) 5.7573 6.0762 -542.335 6.6385 6.9742 -627.251 5.6971 6.0328 -535.467 
ARMA(2,1)-
GARCH(1,2) 5.7447 6.0637 -541.113 6.6605 6.9962 -629.403 5.7081 6.0438 -536.539 
ARMA(2,1)-
GARCH(2,2) 5.7501 6.0858 -540.637 6.6030 6.9555 -622.794 5.7168 6.0682 -536.285 
ARMA(2,1)-
EGARCH(1,1) 5.7716 6.0905 -543.733 5.6587 5.9944 -531.723 5.6891 6.0248 -534.684 
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ARMA(2,1)-
EGARCH(2,1) 5.8306 6.1663 -548.484 5.6715 6.0240 -531.975 5.6895 6.0420 -533.729 
ARMA(2,1)-
EGARCH(1,2) 5.7693 6.1050 -542.505 5.6683 6.0208 -531.660 5.7021 6.0545 -534.950 
ARMA(2,1)-
EGARCH(2,2) 5.7439 6.0964 -539.033 5.6776 6.0468 -531.561 5.6953 6.0646 -533.293 
ARMA(2,1)-
TGARCH(1,1) 5.7687 6.0876 -543.450 6.7254 7.0611 -635.724 5.9377 6.2734 -558.926 
ARMA(2,1)-
TGARCH(2,1) 5.6736 6.0093 -533.173 6.6439 6.9963 -626.777 5.6334 5.9859 -528.261 
ARMA(2,1)-
TGARCH(1,2) 5.7445 6.0802 -540.086 6.6655 7.0180 -628.889 5.7182 6.0707 -536.524 
ARMA(2,1)-
TGARCH(2,2) 5.7301 6.0826 -537.683 6.6065 6.9758 -622.135 5.7076 6.0768 -534.489 
ARMA(2,2)-
GARCH(1,1) 5.6207 5.9396 -529.020 6.7238 7.0595 -635.570 5.6246 5.9603 -528.398 
ARMA(2,2)-
GARCH(2,1) 5.6297 5.9654 -528.897 6.6435 5.9960 -626.741 5.6192 5.9517 -526.875 
ARMA(2,2)-
GARCH(1,2) 5.7123 6.0480 -536.954 6.6652 7.0177 -628.858 5.6346 5.9871 -528.375 
ARMA(2,2)-
GARCH(2,2) 5.6904 6.0429 -533.815 6.6076 6.9769 -622.241 5.8399 6.2091 -547.386 
ARMA(2,2)-
EGARCH(1,1) 5.7797 6.1154 -543.522 5.6688 6.0213 -531.707 5.6887 6.0412 -533.652 
ARMA(2,2)-
EGARCH(2,1) 5.7735 6.1259 -541.913 5.6813 6.0505 -531.926 5.6931 6.0624 -533.078 
ARMA(2,2)-
EGARCH(1,2) 5.8005 6.1530 -544.548 5.6106 5.9799 -525.034 5.7084 6.0776 -534.565 
ARMA(2,2)-
EGARCH(2,2) 5.7630 6.1323 -539.896 5.6876 6.0737 -531.543 5.7054 6.0715 -533.277 
ARMA(2,2)-
TGARCH(1,1) 5.6210 5.9567 -538.047 6.5305 5.0830 -635.222 5.7164 6.0689 -536.352 
ARMA(2,2)-
TGARCH(2,1) 5.7936 6.1460 -536.122 6.6649 7.0182 -626.268 5.7173 6.0865 -535.434 
ARMA(2,2)-
TGARCH(1,2) 5.7721 6.1246 -541.779 6.6702 7.0394 -628.343 5.6189 5.9882 -525.844 
ARMA(2,2)-
TGARCH(2,2) 5.7314 6.1007 -536.812 6.6111 6.9972 -621.585 5.6881 6.0742 -531.594 

  

  


