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Appendix 2 — Descriptive Statistics based on weekly observations.

Simple returns:

Log returns:
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Infrastructure Markets - Dow Jones Brookfield

North Americ Europe Asia-Pasific
Mean 0,00177 0,00127 0,00131
Standard Devie 0,0230 0,0249 0,0284
Skewness -1,4436 -1,8530 -2,0714
Kurtosis 18,4152 18,8734 20,6555
Jarque-Bera 7481,37 8081,72 10003,39
Infrastructure Sectors - Dow Jones Brookfield
Airports Communicatiol Electricity ~ Oil&Gas Ports Toll Roads Water
Mean 0,00224 0,00425 0,00118 0,00155 0,00066 0,00119 0,00158
Standard Devie 0,0290 0,0358 0,0219 0,0230 0,0398 0,0290 0,0263
Skewness -1,4956 -0,1872 -2,2514 -1,8953 -0,8832 -1,2728 -1,0840
Kurtosis 14,9986 9,4882 29,0734 20,8302 13,3281 11,1036 17,7904
Jarque-Bera 4651,11 1284,71 21294,63 10107,03 3339,42 2194,55 6796,77
Appendix 3 — Cross-sector correlation matrices
2003 - 2016
Commu-  Toll Oil & World Global World
Electricity ~ Airports Water Ports nication Roads Gas Equity Bonds  Real Estate
Electricity 1
Airports 0.64 1
Water 0.80 0.62 1
Ports 0.50 0.68 0.56 1
Communication 0.52 0.49 0.52 0.45 1
Toll roads 0.68 0.77 0.65 0.65 0.48 1
Oil & Gas 0.75 0.68 0.70 0.59 0.56 0.72 1
World Equity 0.70 0.78 0.69 0.70 0.66 0.78 0.82 1
Global Bonds 0.13 0.12 0.07 -0.02 -0.08 0.15 0.02 -0.09 1
World Real Estate 0.65 0.76 0.64 0.69 0.61 0.74 0.70 0.86 0.07 1
2003 - 2006
Commu-  Toll Oil & World Global World
Electricity ~ Airports Water Ports nication Roads Gas Equity Bonds Real Estate
Electricity 1
Airports 0.50 1
Water 0.62 0.45 1
Ports 0.35 0.41 0.35 1
Communication 0.25 0.22 0.21 0.18 1
Toll roads 0.45 0.41 0.45 0.33 0.10 1
Oil & Gas 0.67 0.52 0.52 0.38 0.31 0.62 1
World Equity 0.52 0.54 0.45 0.37 0.53 0.41 0.69 1
Global Bonds 0.29 0.26 0.28 0.10 -0.12 0.42 0.29 0.04 1
World Real Estate 0.54 0.48 0.43 0.37 0.37 0.53 0.66 0.74 0.23 1

Side 43



GRA 19502

2007 - 2009
Commu-  Toll Oil & World Global World
Electricity  Airports Water Ports nication Roads Gas Equity Bonds Real Estate
Electricity 1
Airports 0.68 1
Water 0.87 0.65 1
Ports 0.61 0.79 0.66 1
Communication 0.65 0.60 0.68 0.62 1
Toll roads 0.78 0.86 0.75 0.80 0.64 1
Oil & Gas 0.87 0.75 0.81 0.68 0.72 0.80 1
World Equity 0.81 0.85 0.80 0.80 0.79 0.86 0.90 1
Global Bonds -0.01 0.10 -0.13 -0.07 -0.15 0.09 -0.03 -0.07 1
World Real Estate 0.65 0.81 0.66 0.77 0.73 0.79 0.73 0.90 -0.03 1
2010- 2016
Commu-  Toll Oil & World Global World
Electricity  Airports Water Ports  nication Roads Gas Equity Bonds  Real Estate
Electricity 1
Airports 0.65 1
Water 0.78 0.64 1
Ports 0.38 0.61 0.45 1
Communication 0.62 0.61 0.58 0.38 1
Toll roads 0.65 0.81 0.61 0.57 0.59 1
Oil & Gas 0.64 0.65 0.63 0.55 0.63 0.66 1
World Equity 0.62 0.79 0.63 0.67 0.65 0.80 0.78 1
Global Bonds 0.20 0.08 0.17 -0.02 0.05 0.09 -0.04 -0.17 1
World Real Estate 0.70 0.82 0.67 0.64 0.68 0.76 0.69 0.84 0.12 1
Appendix 4 — Cross-market correlation matrices
2003 - 2016
Asian Pacific European  North American Global Global Global
infrastructure infrastructure infrastructure Stocks Bonds Real Estate
Asian Pacificinfrastructure 1
European infrastructure 0.675 1
North American infrastructure 0.624 0.708 1
Global Stocks 0.707 0.779 0.827 1
Global Bonds 0.115 0.147 -0.027 -0.085 1
Global Real Estate 0.735 0.700 0.731 0.855 0.070 1
2003 - 2006
Asian Pacific European  North American Global Global Global
infrastructure infrastructure infrastructure Stocks Bonds Real Estate
Asian Pacific infrastructure 1
European infrastructure 0.473 1
North American infrastructure 0.396 0.554 1
Global Stocks 0.365 0.554 0.727 1
Global Bonds 0.351 0.392 0.133 0.038 1
Global Real Estate 0.511 0.568 0.660 0.743 0.229 1
2007 - 2009
Asian Pacific European  North American Global Global Global
infrastructure infrastructure infrastructure Stocks Bonds Real Estate
Asian Pacificinfrastructure 1
European infrastructure 0.778 1
North American infrastructure 0.698 0.787 1
Global Stocks 0.800 0.857 0.903 1
Global Bonds 0.039 0.040 -0.129 -0.066 1
Global Real Estate 0.766 0.724 0.759 0.900 -0.027 1
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2010- 2016
Asian Pacific European  North American Global Global Global
infrastructure infrastructure infrastructure Stocks Bonds Real Estate

Asian Pacific infrastructure 1

European infrastructure 0.605 1

North American infrastructure 0.608 0.655

Global Stocks 0.718 0.752 0.758 1

Global Bonds 0.072 0.145 -0.005 -0.167 1

Global Real Estate 0.778 0.719 0.720 0.836 0.124 1

Appendix 5 — Mean Variance portfolio weights, weekly return, and standard

deviation — traditional assets

Mean-Variance - Base portfolio

Weights
Weekly Weekly
Portfolio Portfolio
Return Std

(%) (%) Equity Bonds  Real Estate
0,0868 0,5781 0,0796 0,9204 0,0000
0,0935 0,6652 0,2033 0,7904 0,0063
0,1002 0,8614 0,2185 0,6831 0,0984
0,1069 1,1015 0,2337 0,5758 0,1905
0,1136 1,3625 0,2488 0,4685 0,2827
0,1203 1,6344 0,2640 0,3612 0,3748
0,1270 1,9125 0,2792 0,2539 0,4669
0,1337 2,1946 0,2944 0,1466 0,5591
0,1404 2,4792 0,3095 0,0393 0,6512
0,1471 2,7969 0,0000 0,0000 1,0000

Appendix 6 — Mean-Conditional Value at Risk portfolio weights, weekly

return, and standard deviation — traditional assets
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Mean-conditional Value at Risk - Base portfolio

Weights
Weekly Weekly
Portfolio Portfolio
Return 95CVaR Std

(%0) (%) (%) Equity Bonds Real Estate
0,0859 1,2796 0,5797 0,0796 0,9204 0,0000
0,0927 1,4679 0,6472 0,2033 0,7904 0,0063
0,0995 1,9867 0,8399 0,2185 0,6831 0,0984
0,1063 2,5881 1,0795 0,2337 0,5758 0,1905
0,1131 3,2507 1,3435 0,2488 0,4685 0,2827
0,1199 3,9440 1,6187 0,2640 03612 0,3748
0,1267 4,6592 1,9007 0,2792 0,2539 0,4669
0,1335 5,3818 2,1868 0,2944 0,1466 0,5591
0,1403 6,1138 2,4796 0,3095 0,0393 0,6512
0,1471 6,8794 2,7969 0,0000 0,0000 1,0000

Appendix 7 — Mean-variance portfolio weights, weekly return, and standard

deviation with traditional assets and infrastructure sectors

Mean-variance - Base and Infrastructure sectors

Weights

Weekly ~ Weekly
Portfolio  Portfolio

Retun Std

(%) (%) Electricity ~ Aiponts Water Ports  Communication Toll Roads Oil&Gas Stocks Bonds  Real Estate

0,0888% 05779% 0,0000 0,0000 0,0000 0,0000 0,0057 0,0000 0,0000 0,0739 0,9205 0,0000
0,1334%  0,6706 % 0,0000 0,0014 0,0000 0,0000 0,1237 0,0000 0,0000 0,0000 0,8749 0,0000
0,1781% 09294 % 0,0000 0,0155 0,0000 0,0000 0,2268 0,0000 0,0000 0,0000 0,7577 0,0000
02227%  1,2657% 0,0000 0,0295 0,0000 0,0000 0,3300 0,0000 0,0000 0,0000 0,6405 0,0000
02673%  1,6323 % 0,0000 0,0435 0,0000 0,0000 04331 0,0000 0,0000 0,0000 0,5234 0,0000
03119%  2,0126% 0,0000 0,0575 0,0000 0,0000 0,5363 0,0000 0,0000 0,0000 0,4062 0,0000
03566 %  2,4002 % 0,0000 0,0716 0,0000 0,0000 0,6394 0,0000 0,0000 0,0000 0,2890 0,0000
04012%  2,7920% 0,0000 0,0856 0,0000 0,0000 0,7426 0,0000 0,0000 0,0000 0,1719 0,0000
04458%  3,1865% 0,0000 0,0996 0,0000 0,0000 0,8457 0,0000 0,0000 0,0000 0,0547 0,0000
04905 % 3,936 % 0,0000 0,0000 0,0000 0,0000 1,0000 0,0000 0,0000 0,0000 0,0000 0,0000

Appendix 8 — Mean-variance Portfolio weights, weekly return, and standard

deviation with traditional assets and infrastructure markets

Mean-variance - Base & All Infrastructure markets

Weights

Weekly Weekly
Portfolio Portfolio

Return Std

(%) (%) Equity Bonds  Real Estate Asia Pacific  Europe  North America

0,0875%  0,5780 % 0,0725 09186 0,0000 0,0000 0,0000 0,0088
0,1002%  0,6110% 0,0000 0,8535 0,0000 0,0000 0,0000 0,1465
0,1129%  0,7238 % 0,0000 0,7468 0,0000 0,0000 0,0000 0,2532
0,1256 %  0,8954 % 0,0000 0,6402 0,0000 0,0000 0,0000 0,3598
0,1384%  1,0986 % 0,0000 0,5335 0,0000 0,0000 0,0000 0,4665
0,1511 % 13187 % 0,0000 0,4268 0,0000 0,0000 0,0000 0,5732
0,1638%  1,5487 % 0,0000 0,3201 0,0000 0,0000 0,0000 0,6799
0,1765%  1,7847 % 0,0000 02134 0,0000 0,0000 0,0000 0,7866
0,1893%  2,0247 % 0,0000 0,1067 0,0000 0,0000 0,0000 0,8933
0,2020% 22673 % 0,0000 0,0000 0,0000 0,0000 0,0000 1,0000
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Appendix 9 — Mean-Conditional Value at Risk portfolio weights, weekly

returns, and standard deviation with traditional assets and infrastructure

sectors
Mean-Conditional Value at risk - Base and infrastructure sectors
Weights
Weekly Weekly
Portfolio Portfolio
Return 95CVaR Std
(%) (%) (%) Electricity Aiports  Water Ports Communication Toll Roads Oil&Gas Stocks Bonds Real Estate
0,0982% 1,2617%  0,5880 % 0,0000 0,0000 0,0000 0,0000 0,0360 0,0000 0,0000 0,0150 0,9490  0,0000
0,1418% 1,4720%  0,7089 % 0,0000  0,0000 0,0000 0,0000 0,1448 0,0000 0,0000 0,0000 08552  0,0000
0,1853% 19582% 09820 % 0,0000  0,0000 0,0000 0,0000 0,2517 0,0000  0,0000 0,0000 0,7483 0,0000
0,2289% 2,6343% 13181% 0,0000 0,0000 0,0000 0,0000 0,3586 0,0000 00000 00000 06414  0,0000
02725% 3,4129% 16798 % 0,0000 0,0000 0,0000 0,0000 0,4655 0,0000 0,0000 0,0000 0,5345  0,0000
03161% 42154% 2,0537% 0,0000  0,0000 0,0000 0,0000 0,5724 0,0000  0,0000 0,0000 04276 0,0000
03597% 5,0507% 24341% 0,0000  0,0000 0,0000 0,0000 0,6793 0,0000  0,0000 0,0000 0,3207 0,0000
0,4033% 5.8932% 2.8184% 0,0000 0,0000 0,0000 0,0000 0,7862 0,0000 0,0000 0,0000 02138  0,0000
0,4469%  6,7378%  3,2052% 0,0000 0,0000 0,0000 0,0000 0,8931 0,0000 0,0000 0,0000 0,1069  0,0000
04905%  7.5839%  3,5936 % 0,0000 _ 0,0000  0,0000  0,0000 1,0000 0,0000 _ 0,0000  0,0000  0,0000 0,0000

Appendix 10 — Mean-Conditional Value at Risk portfolio weights, weekly

returns, and standard deviation with traditional assets and infrastructure

markets
Mean-Conditional Value at Risk - Base & All Infrastructure markets portfolio
Weights
Weekly Weekly
Portfolio Portfolio
Return 95CVaR Std
(%) (%) (%) Equity Bonds  Real Estate Asia Pacific  Europe  North America
0,0859% 12796% 05797 % 0,0623 09377 0,0000 0,0000 0,0000 0,0000
0,0988% 13787%  0,6038 % 0,0000 0,8652 0,0000 0,0000 0,0000 0,1348
0,1117%  1,6081%  0,7099 % 0,0000 0,7571 0,0000 0,0000 0,0000 02429
0,1246%  19785% 08798 % 0,0000 0,6489 0,0000 0,0000 0,0000 03511
0,1375%  24367%  1,0840% 0,0000 0,5408 0,0000 0,0000 0,0000 0,4592
0,1504%  29551% 1,3064 % 0,0000 0,4326 0,0000 0,0000 0,0000 0,5674
0,1633%  35106% 1,5391% 0,0000 03245 0,0000 0,0000 0,0000 0,6755
0,1762% 4,0877% 1,7782% 0,0000 02163 0,0000 0,0000 0,0000 0,7837
0,1891% 4,6756% 2,0214% 0,0000 0,1082 0,0000 0,0000 0,0000 0,8918
02020%  52675% 22673 % 0,0000 0,0000 0,0000 0,0000 0,0000 1,0000

Side 47



