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3. Data Set and Identification of Turbulent Episodes in 
Mature Markets 
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Asia Emerging Europe Latin America Middle East 
and South Africa and North Africa

China Bulgaria Argentina Egypt
Hong Kong SAR 1/ Croatia Brazil Jordan
India Czech Republic Chile Kuwait
Indonesia Estonia Colombia Lebanon
Korea Hungary Ecuador Morocco
Malaysia Israel Mexico Saudi Arabia
Pakistan Latvia Peru Tunisia
Philippines Poland Venezuela
Singapore Romania
Sri Lanka Russia
Taiwan POC 2/ Slovakia
Thailand Slovenia

South Africa
Turkey

1/ China PR: Hong Kong Special Administrative Region    2/ Taiwan Province of China

Table 1.   Sample of Emerging Market Economies
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Figure 1. Weekly Stock Market Returns: Mature and Emerging Markets 1/

Source: Datastream
1/ Log differences of stock market indices. Dollar GDP-weighted averages of local markets. 
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13-Apr 20-Mar 5-Nov 26-Aug 10-Feb 4-Apr 24-Jul 5-Feb 14-Jun 25-Jul 23-Jan

27-Mar 12-Nov 2-Sep 11-Apr 31-Jul 12-Feb 21-Jun 1-Aug 30-Jan
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Table 2.   Episodes of Turbulence in Mature Stock Markets 
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4. Empirical Analysis 
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Variance of returns in local emerging stock markets

h11,t =  c11
2

 + a11
2 e1,t-1

2 + a21
2 e2,t-1

2 + (a31 + a31d
 · D)2 e3,t-1

2

 + 2 a11a21e1,t-1e2,t-1 + 2 a11(a31 + a31d · D) e1,t-1e3,t-1 + 2 a21(a31 + a31d · D) e2,t-1e3,t-1 

 + g11
2 h11,t-1 + g21

2 h22,t-1 + (g31+ g31d · D)2 h33,t-1           

 + 2 g11g21h12,t-1 + 2 g11(g31 + g31d · D) h13,t-1 + 2 g21 (g31 + g31d · D) h23,t-1

Variance of returns in regional emerging stock markets

h22,t =  (c12
2 + c22

2) + a22
2 e2,t-1

2 + (a32 + a32d
 · D)2 e3,t-1

2 

 + 2 a22 (a32 + a32d · D) e2,t-1e3,t-1  

 + g22
2 h22,t-1 + (g32 + g32d

 · D)2 h33,t-1 + 2 g22 (g32 + g32d · D) h23,t-1 

Variance of returns in mature stock markets

 h33,t =  (c13
2 + c23

2  + c33
2) + a33

2 e3,t-1
2  + g33

2 h33,t-1  

Covariance of returns in local and regional emerging markets

h12,t =  c11c12 + a21a22 e2,t-1
2 + (a32 + a32d · D)(a31 + a31d · D) e3,t-1

2 

 + (a22 (a31 + a31d · D) + a21 (a32 + a32d · D)) e2,t-1 e3,t-1

 + a11a22 e1,t-1e2,t-1 + a11 (a32 + a32d · D)) e1,t-1 e3,t-1

 + g21g22 h22,t-1 + (g32 + g32d · D)(g31 + g31d · D) h33,t-1

 + (g22 (g31 + g31d · D) + g21 (g32 + g32d · D)) h23,t-1

 + g11g22 h12,t-1 + g11 (g32 + g32d · D) h13,t-1  

Covariance of returns in local emerging markets and mature markets

h13,t =  c11c13 + a11a33 e1,t-1e3,t-1 + a21a33 e2,t-1e3,t-1 + a33 (a31 + a31d · D) e3,t-1
2

 + g11g33 h13,t-1 +   g21g33 h23,t-1  + g33 (g31 + g31d · D) h33,t-1         

Covariance of returns in regional emerging markets and mature markets

h23,t =  (c12c13 + c23c22) + a22a33 e2,t-1e3,t-1 + a33 (a32 + a32d · D) e3,t-1
2

 + g22g33 h23,t-1 +  g33 (g32 + g32d · D) h33,t-1

   1/ Based on equation (3).

Table A 1.   Variance and Covariance Equations with Contagion Dummy 1/
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Index 1/ Currency Start date 2/ End date 2/

Emerging Asia
China Shanghai SE comp NC 1-Sep-93 12-Mar-08
Hong Kong SAR 1/ Hang Seng NC 1-Sep-93 12-Mar-08
India India BSE 100 NC 1-Sep-93 12-Mar-08
Indonesia Jakarta SE comp NC 1-Sep-93 12-Mar-08
Korea KOSPI NC 1-Sep-93 12-Mar-08
Malaysia KLCI comp NC 1-Sep-93 12-Mar-08
Pakistan Karachi SE 100 NC 1-Sep-93 12-Mar-08
Philippines PSEI NC 1-Sep-93 12-Mar-08
Singapore Singapore DS NC 1-Sep-93 12-Mar-08
Sri-Lanka Colombo SE all share NC 1-Sep-93 12-Mar-08
Taiwan POC 1/ Taiwan SE weighted NC 1-Sep-93 12-Mar-08
Thailand Bangkok SET NC 1-Sep-93 12-Mar-08

Latin America
Argentina Merval NC 3-Jan-96 12-Mar-08
Brazil Bovespa NC 3-Jan-96 12-Mar-08
Chile IGPA NC 3-Jan-96 12-Mar-08
Colombia IFGDCOL NC 3-Jan-96 12-Mar-08
Ecuador ECU$ US dollar 3-Jan-96 12-Mar-08
Mexico IPC Bolsa NC 3-Jan-96 12-Mar-08
Peru IGBL NC 3-Jan-96 12-Mar-08
Venezuela Venezuela SE general NC 3-Jan-96 12-Mar-08

Emerging Europe
Bulgaria BSE Sofix NC 1-Nov-00 12-Mar-08
Croatia CROBEX NC 15-Jan-97 12-Mar-08
Czech Republic Prague SE PX NC 12-Jun-96 12-Mar-08
Estonia OMXT Euro 12-Jun-96 12-Mar-08
Hungary BUX NC 12-Jun-96 12-Mar-08
Israel Israel TA 100 NC 12-Jun-96 12-Mar-08
Latvia Nomura Latvia NC 12-Jun-96 12-Mar-08
Poland Warsaw General Index NC 12-Jun-96 12-Mar-08
Romania Romania BET NC 1-Oct-97 12-Mar-08
Russia S&P/IFCG Russia NC 12-Jun-96 12-Mar-08
Slovakia SAX 16 NC 12-Jun-96 12-Mar-08
Slovenia SBI Euro 12-Jun-96 12-Mar-08
South Africa FTSE/JSE all share NC 12-Jun-96 12-Mar-08
Turkey ISE National 100 NC 12-Jun-96 12-Mar-08

Middle East and North Africa
Egypt Egypt Hermes NC 31-Jan-96 12-Mar-08
Jordan Amman SE NC 31-Jan-96 12-Mar-08
Kuwait KIC general NC 31-Jan-96 12-Mar-08
Lebanon Lebanon BLOM NC 31-Jan-96 12-Mar-08
Morocco Morocco SE CFG 25 NC 31-Jan-96 12-Mar-08
Saudi Arabia S&P/IFCG SA NC 7-Jan-98 12-Mar-08
Tunisia Tunindex NC 7-Jan-98 12-Mar-08

Mature markets
France CAC 40 NC 1-Sep-93 12-Mar-08
Germany DAX 30 NC 1-Sep-93 12-Mar-08
Italy Italy DS NC 1-Sep-93 12-Mar-08
Japan Nikkei 225 NC 1-Sep-93 12-Mar-08
UK FTSE all share NC 1-Sep-93 12-Mar-08
US S&P 500 NC 1-Sep-93 12-Mar-08

1/ All stock indices are from Datastream.  2/ Week ending.  3/ See footnotes to Table 1.    

Table A 2.   Sources and Sample Sizes of Stock Market Indices

�



� ���

Mean SD Skewness Kurtosis

Emerging Asia
China 0.00197 0.04521 0.90951 12.09253
Hong Kong SAR 1/ 0.00154 0.03432 -0.49886 1.59793
India 0.00254 0.03836 -0.48152 1.87077
Indonesia 0.00245 0.03619 -0.17987 2.02423
Korea 0.00113 0.04199 -0.16732 1.76262
Malaysia 0.00056 0.03569 0.41612 8.98972
Pakistan 0.00321 0.03963 -0.46194 2.24704
Philippines 0.00067 0.03645 0.06479 1.55645
Singapore 0.00112 0.02983 0.01252 3.26267
Sri-Lanka 0.00163 0.03249 -0.23040 5.06578
Taiwan POC 1/ 0.00099 0.03508 -0.10300 1.14058
Thailand -0.00019 0.04026 0.15891 1.46869

Latin America
Argentina 0.00223 0.04843 -0.38497 3.21804
Brazil 0.00417 0.04713 -0.52527 8.03884
Chile 0.00131 0.01966 -0.21493 2.22802
Colombia 0.00242 0.02854 -0.52019 4.95411
Ecuador -0.00089 0.03558 0.49708 19.75958
Mexico 0.00368 0.03472 -0.10979 1.78981
Peru 0.00417 0.03181 -0.42330 4.52347
Venezuela 0.00449 0.04656 0.75198 7.05673

Emerging Europe
Bulgaria 0.00667 0.03818 0.12418 5.46190
Croatia 0.00274 0.03727 -0.41246 5.74537
Czech Republic 0.00169 0.03053 -0.54101 1.48161
Estonia 0.00308 0.04394 -0.50995 7.71378
Hungary 0.00331 0.03743 -0.53996 2.74571
Israel 0.00253 0.02913 -0.22223 1.32490
Latvia 0.00199 0.05153 -2.29692 30.33932
Poland 0.00220 0.03373 -0.31542 1.68584
Romania 0.00379 0.04630 -0.30521 5.36750
Russia 0.00758 0.07135 0.04749 4.83145
Slovakia 0.00123 0.02799 0.22430 3.22648
Slovenia 0.00312 0.02590 0.29134 8.00201
South Africa 0.00694 0.06526 -0.25816 2.75724
Turkey 0.00261 0.02805 -0.81123 3.45984

Middle East and North Africa
Egypt 0.00418 0.03625 0.06108 1.79620
Jordan 0.00272 0.02117 0.33736 2.19251
Kuwait 0.00303 0.01852 -0.33012 1.56552
Lebanon 0.00058 0.03052 0.52233 4.50099
Morocco 0.00274 0.02016 0.02952 3.12903
Saudi Arabia 0.00287 0.03313 -1.99019 13.48295
Tunisia 0.00183 0.01320 1.40272 6.87344

Mature markets 0.00086 0.02057 -0.33070 1.74165
France 0.00102 0.02942 -0.19563 3.52991
Germany 0.00163 0.03160 -0.59749 3.79634
Italy 0.00115 0.02856 -0.41960 1.69395
Japan -0.00062 0.02871 -0.04370 1.02551
UK 0.00083 0.02255 -0.00717 3.60290
US 0.00138 0.02140 -0.16522 2.05805

1/ See footnotes to Table 1. 

Table A 3.   Key Descriptive Statistics
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Figure A
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Figure A
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