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APPENDIX 

 

Table B1: Correlation matrix - Bombay stock exchange 

 

Author’s estimation  

 

Table B2: Correlation matrix – National stock exchange 

 

Author’s estimation 

 

 

The correlation matrix shows the correlation amongst the various sectors and the yellow marked cells show 

high correlation.  
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Table B3: Adjusted Pearson goodness of fit test – BSE Sensex 

Adjusted Pearson Goodness of Fit Test - BSE Sensex 

  Group 20 30 40 50 

SGARCH Statistic 25.91 40.54 52.3 52.14 

p-value 0.13279 0.07551 0.07556 0.35279 

EGARCH Statistic 23.02 34.91 33 47.16 

p-value 0.2364 0.2077 0.7393 0.5481 

GJR GARCH Statistic 25.38 29.5 46.35 54.84 

p-value 0.1484 0.4391 0.1951 0.2628 

APARCH Statistic 23.75 26.81 44.43 51.59 

p-value 0.206 0.5819 0.2536 0.3729 

Source: Author’s estimation 

 

 

Table B4: Adjusted Pearson goodness of fit test – NSE Nifty50 

Adjusted Pearson Goodness of Fit Test - NSE Nifty50 

  Group 20 30 40 50 

SGARCH Statistic 25.21 35.9 42.38 60.13 

p-value 0.1536 0.1766 0.3272 0.1325 

EGARCH Statistic 17.71 29.64 37.6 50.32 

p-value 0.5416 0.4324 0.5336 0.4208 

GJR GARCH Statistic 23.94 39.58 40.82 54.15 

p-value 0.19861 0.09103 0.39044 0.28435 

APARCH Statistic 22.19 26.43 38.57 48.75 

p-value 0.2751 0.6024 0.4892 0.483 

Source: Author’s estimatio



 

 

 

Table B5: Information criterion of BSE Sectoral indices 

BSE - Sectors GARCH Models Akaike Hannan-Quinn 

Automobiles SGARCH -5.8105 -5.8056 

EGARCH -5.8252 -5.8198 

GJR GARCH -5.822 -5.8165 

APARCH -5.822 -5.8165 

FIEGARCH -5.814715 -5.809852 

Bank SGARCH -5.5086 -5.5037 

EGARCH -5.5237 -5.5182 

GJR GARCH -5.523 -5.5175 

APARCH -5.5241 -5.518 

FIEGARCH -5.519257 -5.514395 

Basic Materials SGARCH -5.6164 -5.6115 

EGARCH -5.6257 -5.6203 

GJR GARCH -5.6278 -5.6223 

APARCH -5.6278 -5.6217 

FIEGARCH -4.833731 -4.828868 

Capital goods SGARCH -5.5456 -5.5407 

EGARCH -5.5537 -5.5482 

GJR GARCH -5.5546 -5.5491 

APARCH -5.5559 -5.5498 

FIEGARCH 5.542559 -5.537696 

Consumer durables SGARCH -6.1278 -6.123 

EGARCH -6.1423 -6.1368 

GJR GARCH -6.1439 -6.1385 

APARCH -6.1448 -6.1387 

FIEGARCH -6.117513 -6.112651 

Consumer durables SGARCH -5.6155 -5.6107 

EGARCH -5.621 -5.6155 

GJR GARCH -5.6196 -5.6142 

APARCH -5.6211 -5.615 

FIEGARCH -5.620003 -5.61514 

Energy SGARCH -5.7986 -5.7937 

EGARCH -5.8023 -5.7968 
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GJR GARCH -5.8062 -5.8007 

APARCH -5.8026 -5.7965 

FIEGARCH -5.787319 -5.782456 

Finance SGARCH -5.6213 -5.6003 

EGARCH -5.6042 -5.6147 

GJR GARCH -5.6213 -5.6152 

APARCH -5.6152 -5.6152 

FIEGARCH -5.56728 -5.563026 

FMCG SGARCH -6.1378 -6.1329 

EGARCH -6.1385 -6.1331 

GJR GARCH -6.1412 -6.1357 

APARCH -6.1369 -6.1308 

FIEGARCH -6.136235 -6.131373 

Healthcare SGARCH -6.2582 -6.2533 

EGARCH -6.2619 -6.2565 

GJR GARCH -6.2626 -6.2572 

APARCH -6.2564 -6.2504 

FIEGARCH -6.183339 -6.179084 

Industrials SGARCH -5.7247 -5.7198 

EGARCH -5.7346 -5.7291 

GJR GARCH -5.7353 -5.7299 

APARCH -5.7367 -5.7306 

FIEGARCH -5.70626 -5.701397 

IT SGARCH -5.7736 -5.7687 

EGARCH -5.7804 -5.775 

GJR GARCH -5.7767 -5.7712 

APARCH -5.7836 -5.7776 

FIEGARCH -5.786526 -5.781663 

Metal SGARCH -5.1393 -5.1344 

EGARCH -5.1441 -5.1387 

GJR GARCH -5.1473 -5.1418 

APARCH -5.1468 -5.1407 

FIEGARCH -5.132203 -5.12734 

Oil & Gas SGARCH -5.6667 -5.6618 

EGARCH -5.6683 -5.6628 
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GJR GARCH -5.6723 -5.6668 

APARCH -5.6724 -5.6663 

FIEGARCH -5.666239 -5.661377 

Power SGARCH -5.7787 -5.7739 

EGARCH -5.7833 -5.7778 

GJR GARCH -5.7834 -5.7779 

APARCH -5.7843 -5.7782 

FIEGARCH -5.768572 -5.76371 

Realty SGARCH -4.7729 -4.768 

EGARCH -4.7725 -4.767 

GJR GARCH -4.7742 -4.7687 

APARCH -4.7747 -4.7686 

FIEGARCH -4.763691 -4.758828 

TECK SGARCH -5.9549 -5.95 

EGARCH -5.9632 -5.9578 

GJR GARCH -5.9602 -5.9547 

APARCH -5.9661 -5.9601 

FIEGARCH -5.966815 -5.961952 

Telecom SGARCH -5.2505 -5.2456 

EGARCH -5.2509 -5.2454 

GJR GARCH -5.254 -5.2485 

APARCH -5.2537 -5.2476 

FIEGARCH -5.250621 -5.245758 

Utilities SGARCH -5.8709 -5.866 

EGARCH -5.8719 -5.8665 

GJR GARCH -5.8753 -5.8699 

APARCH -5.8751 -5.869 

FIEGARCH -5.797077 -5.792822 

Source: Author’s estimation 
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Table B6: Information criterion of NSE Sectoral as well as thematic indices 

NSE - Sectors GARCH Models Akaike Hannan-Quinn 

Commodities index SGARCH -5.8118 -5.8069 

EGARCH -5.8205 -5.815 

GJR GARCH -5.8239 -5.8185 

APARCH -5.8238 -5.8177 

FIEGARCH -5.791223 -5.78636 

India Consumption index SGARCH -6.3325 -6.3277 

EGARCH -6.347 -6.3415 

GJR GARCH -6.3501 -6.3446 

APARCH -6.3456 -6.3395 

FIEGARCH -6.338875 -6.334012 

Financial services SGARCH -5.6052 -5.6003 

EGARCH -5.6201 -5.6147 

GJR GARCH -5.6206 -5.6152 

APARCH -5.6213 -5.6152 

FIEGARCH -5.567218 -5.563026 

Infrastructure index SGARCH -5.7152 -5.7103 

EGARCH -5.7244 -5.719 

GJR GARCH -5.7264 -5.7209 

APARCH -5.7265 -5.7205 

FIEGARCH -5.713944 -5.709081 

India Manufacturing index SGARCH -3.3838 -3.379 

EGARCH -3.407 -3.4015 

GJR GARCH -3.3887 -3.3832 

APARCH -3.5145 -3.5084 

FIEGARCH -3.378769 -3.373907 

Media SGARCH -5.4895 -5.4846 

EGARCH -5.4907 -5.4852 

GJR GARCH -5.4935 -5.488 

APARCH -5.493 -5.487 

FIEGARCH -5.490187 -5.485325 

Pharma SGARCH -5.4399 -5.435 

EGARCH -5.2856 -5.2801 

GJR GARCH -5.441 -5.4356 
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APARCH -5.4683 -5.4622 

FIEGARCH -5.364118 -5.359256 

Private bank SGARCH -5.5246 -5.5197 

EGARCH -5.5396 -5.5342 

GJR GARCH -5.5384 -5.5329 

APARCH -5.5402 -5.5341 

FIEGARCH -5.494108 -5.489853 

PSU bank SGARCH -4.9418 -4.9369 

EGARCH -4.95 -4.9445 

GJR GARCH -4.9477 -4.9422 

APARCH -4.9504 -4.9443 

FIEGARCH -4.949489 -4.944627 

Services sector SGARCH -6.0461 -6.0412 

EGARCH -6.0643 -6.0588 

GJR GARCH -6.065 -6.0595 

APARCH -6.0616 -6.0555 

FIEGARCH -6.013263 -6.009008 

Source: Author’s estimatio



 

 

 

Table B7: Granger causality of indices of Bombay stock exchange  

 NULL HYPOTHESIS PROBABILITY 

 Automobiles does not granger cause bank 0.0173 

 Automobiles does not granger cause basic materials 0.0036 

 Automobiles does not granger cause capital goods 0.0379 

 Automobiles does not granger cause consumer durables 0.0015 

 Automobiles does not granger cause energy 0.0314 

 Automobiles does not granger cause finance 0.0023 

 Automobiles does not granger cause industrials 0.0032 

 Bank does not granger cause automobiles 0.0266 

 Bank does not granger cause capital goods 0.0003 

 Bank does not granger cause consumer durables 0.004 

 Bank does not granger cause finance 8.00E-11 

 Basic materials does not granger cause automobiles 9.00E-229 

 Basic materials does not granger cause bank 1.00E-193 

 Basic materials does not granger cause capital goods 3.00E-142 

 Basic materials does not granger cause consumer durables 4.00E-146 

 Basic materials does not granger cause FMCG 4.00E-119 

 Basic materials does not granger cause healthcare 4.00E-131 

 Basic materials does not granger cause IT 4.00E-38 

 Basic materials does not granger cause metal 4.00E-118 

 Basic materials does not granger cause oil & gas 2.00E-119 

 Basic materials does not granger cause power 3.00E-68 

 Basic materials does not granger cause realty 8.00E-25 

 Basic materials does not granger cause Teck 2.00E-57 

 Capital goods does not granger cause consumer durables 0.001 

 Capital goods does not granger cause industrials 4.00E-06 

 Capital goods does not granger cause utilities 0.0072 

 Consumer durables does not granger cause automobiles 0.0243 

 Consumer durables does not granger cause basic materials 0.0057 

 Consumer durables does not granger cause energy 0.0205 

 Consumer durables does not granger cause finance 0.0173 

 Consumer durables does not granger cause healthcare 0.0173 

 Consumer durables does not granger cause power 0.0128 
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 Energy does not granger cause automobiles 6.00E-128 

 Energy does not granger cause bank 4.00E-135 

 Energy does not granger cause capital goods 6.00E-73 

 Energy does not granger cause consumer durables 3.00E-100 

 Energy does not granger cause FMCG 7.00E-88 

 Energy does not granger cause healthcare 3.00E-75 

 Energy does not granger cause IT 5.00E-40 

 Energy does not granger cause metal 5.00E-45 

 Energy does not granger cause oil & gas 6.00E-199 

 Energy does not granger cause power 3.00E-37 

 Energy does not granger cause realty 4.00E-15 

 Energy does not granger cause Teck 2.00E-52 

 Finance does not granger cause automobiles 3.00E-304 

 Finance does not granger cause bank 0 

 Finance does not granger cause capital goods 5.00E-166 

 Finance does not granger cause consumer durables 3.00E-236 

 Finance does not granger cause FMCG 5.00E-179 

 Finance does not granger cause healthcare 6.00E-138 

 Finance does not granger cause IT 7.00E-61 

 Finance does not granger cause metal 2.00E-65 

 Finance does not granger cause oil & gas 9.00E-134 

 Finance does not granger cause power 3.00E-58 

 Finance does not granger cause realty 1.00E-19 

 Finance does not granger cause Teck 5.00E-81 

 FMCG does not granger cause bank 6.00E-05 

 FMCG does not granger cause consumer durables 0.0108 

 FMCG does not granger cause finance 0.0003 

 FMCG does not granger cause IT 0.0012 

 FMCG does not granger cause power 0.0334 

 FMCG does not granger cause Teck 0.0006 

 Healthcare does not granger cause bank 0.0018 

 Healthcare does not granger cause consumer durables 0.0311 

 Healthcare does not granger cause power 0.0086 

 Industrials does not granger cause automobiles 2.00E-256 

 Industrials does not granger cause bank 4.00E-190 
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 Industrials does not granger cause capital goods 1.00E-194 

 Industrials does not granger cause consumer durables 2.00E-129 

 Industrials does not granger cause FMCG 2.00E-102 

 Industrials does not granger cause healthcare 9.00E-122 

 Industrials does not granger cause IT 3.00E-30 

 Industrials does not granger cause metal 1.00E-69 

 Industrials does not granger cause oil & gas 6.00E-110 

 Industrials does not granger cause power 5.00E-69 

 Industrials does not granger cause realty 5.00E-25 

 Industrials does not granger cause Teck 1.00E-45 

 IT does not granger cause bank 0.0256 

 IT does not granger cause basic materials 0.003 

 IT does not granger cause consumer durables 0.0467 

 IT does not granger cause finance 7.00E-05 

 IT does not granger cause industrials 0.0449 

 Metal does not granger cause basic materials 0.0309 

 Metal does not granger cause utilities 5.00E-06 

 Oil & Gas does not granger cause basic materials 5.00E-07 

 Oil & Gas does not granger cause consumer durables 0.0254 

 Oil & Gas does not granger cause energy 0.0227 

 Oil & Gas does not granger cause finance 0.0039 

 Oil & Gas does not granger cause industrials 0.0022 

 Oil & Gas does not granger cause IT 0.0075 

 Oil & Gas does not granger cause realty 0.0363 

 Oil & Gas does not granger cause utilities 0.0305 

 Power does not granger cause capital goods 0.0064 

 Power does not granger cause consumer durables 0.0112 

 Power does not granger cause metal 0.0024 

 Power does not granger cause utilities 1.00E-09 

 Realty does not granger cause telecom 3.00E-05 

 Realty does not granger cause utilities 0.0156 

 Teck does not granger cause basic materials 0.0009 

 Teck does not granger cause finance 0.0003 

 Teck does not granger cause industrials 0.0112 

 Telecom does not granger cause automobiles 8.00E-33 
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 Telecom does not granger cause bank 8.00E-29 

 Telecom does not granger cause capital goods 6.00E-25 

 Telecom does not granger cause consumer durables 5.00E-23 

 Telecom does not granger cause FMCG 2.00E-24 

 Telecom does not granger cause healthcare 2.00E-25 

 Telecom does not granger cause IT 6.00E-10 

 Telecom does not granger cause metal 1.00E-15 

 Telecom does not granger cause oil & gas 1.00E-22 

 Telecom does not granger cause power 1.00E-16 

 Telecom does not granger cause realty 3.00E-09 

 Telecom does not granger cause Teck 5.00E-30 

 Utilities does not granger cause automobiles 2.00E-59 

 Utilities does not granger cause bank 2.00E-58 

 Utilities does not granger cause basic materials 0.0084 

 Utilities does not granger cause capital goods 2.00E-53 

 Utilities does not granger cause consumer durables 1.00E-38 

 Utilities does not granger cause energy 0.0006 

 Utilities does not granger cause FMCG 2.00E-33 

 Utilities does not granger cause healthcare 8.00E-42 

 Utilities does not granger cause industrials 0.0344 

 Utilities does not granger cause IT 5.00E-11 

 Utilities does not granger cause metal 2.00E-31 

 Utilities does not granger cause oil & gas 1.00E-57 

 Utilities does not granger cause power 6.00E-51 

 Utilities does not granger cause realty 7.00E-21 

 Utilities does not granger cause Teck 4.00E-18 

 Utilities does not granger cause telecom 0.0185 

Consumer discretionary does not granger cause bank 0 

Consumer discretionary does not granger cause capital goods 3.00E-173 

Consumer discretionary does not granger cause finance 0.0524 

Consumer discretionary does not granger cause metal 3.00E-80 

Consumer discretionary does not granger cause power 1.00E-67 

Industrials does not granger cause consumer discretionary 0.0069 

Telecom does not granger cause consumer discretionary 0.0364 

Utilities does not granger cause consumer discretionary 0.0017 

Source: Author’s estimation



 

 

 

Table B8: Granger causality of indices of National stock exchange 

Null hypothesis Probability 

Manufacturing index does not granger cause commodities  0.0005 

Commodities does not granger cause manufacturing index 1.00E-08 

Commodities does not granger cause media 0.0002 

Consumption does not granger cause financial services 0.0024 

Infrastructure does not granger cause consumption 0.04 

Manufacturing index does not granger cause consumption  0.0002 

Consumption does not granger cause manufacturing index 6.00E-39 

Media does not granger cause consumption 0.03 

Consumption does not granger cause private bank 0.0014 

Services sector does not granger cause consumption 0.0334 

Consumption does not granger cause services sector 0.0006 

Manufacturing index does not granger cause financial services 8.00E-06 

Financial services does not granger cause manufacturing index 6.00E-21 

Media does not granger cause financial services 0.058 

Financial services does not granger cause media 0.0024 

Pharmaceuticals does not granger cause financial services 0.0235 

Private bank does not granger cause financial services 0.0019 

Financial services does not granger cause private bank 0.0074 

Services sector does not granger cause financial services 0.0553 

Manufacturing index does not granger cause infrastructure 0.0358 

Infrastructure does not granger cause media 4.00E-06 

PSU banks does not granger cause infrastructure 0.0031 

Media does not granger cause manufacturing index 2.00E-07 

Manufacturing index does not granger cause media 0.0197 

Pharmaceuticals does not granger cause manufacturing index 3.00E-15 

Private bank does not granger cause manufacturing index 1.00E-30 

Manufacturing index does not granger cause private bank 2.00E-05 

Manufacturing index does not granger cause PSU banks 6.80E-03 

Services sector does not granger cause manufacturing index 3.00E-25 

Manufacturing index does not granger cause services sector 1.00E-04 

Media does not granger cause pharmaceuticals 2.32E-02 

Private bank does not granger cause media 2.09E-02 
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PSU banks does not granger cause media 4.00E-05 

Services sector does not granger cause media 1.00E-03 

Pharmaceuticals does not granger cause private bank 7.40E-03 

Pharmaceuticals does not granger cause service sector 3.56E-02 

Source: Author’s estimation



 

 

 


