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ABSTRACT 

Stock market returns have intrigued and allured investors and traders alike for a long period of 

time.  This leads to a search for variables which can explain and predict stock market returns. 

This research study seeks to establish whether existing and new variables have explanatory 

power in the context of Indian stock markets.  

Fama & French developed a three factors model, and later in 2015, they developed a five-factor 

model. This study examines these variables or factors in the context of the Indian stock market 

for a period of 13 years starting from April 2002 to March 2015. The analysis was split into pre-

sub-prime crisis period and post sub-prime crisis period. Regression was also run for the sub-

prime crisis period. A credit soundness indicator as given by Altman�s Z- score was also 

considered as a variable. Oil was also considered in the analysis and so was Dividend Yield.  

A sector-wise split was done, where the results were reported for the leading six sectors of the 

Indian economy, that included, Heavy Machinery, Chemicals, Fertilizers and Pesticides, 

Pharmaceuticals, FMCG, Vehicles & Ancillaries and Software. These leading six sectors 

together, account for more than fifty per cent of the leading 217 companies of the National Stock 

Exchange of India. This sector-wise split was further analyzed and reported both for the pre-sub-

prime crisis period, the sub-prime crisis period and post sub-prime crisis period. 

In this study, the variables from literature that are expected to explain stock market returns are 

tested.  These include SMB (Small minus Big based on market capitalization), HML (High 

minus Low based on book to market ratio), WML (Winners minus Losers based on past one 

year�s returns i.e. momentum), LLMHL (Low liquidity minus High liquidity based on turnover 

ratio), RMW (Robust minus Weak Profitability), CMA (Conservative minus Aggressive 
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investments), HRMLR (High Risk minus Low Risk based on Altman�s Z score), size, book to 

market ratio, turnover ratio, returns two to three months prior to portfolio formation, returns four 

to six months prior to portfolio formation, and returns seven to twelve months prior to portfolio 

formation were considered as distinct independent variables. Nifty excess returns, dividend yield 

and Oil were also considered as independent variables. The dependent variable is related to 

individual stock returns. 

Two-step regression procedure was adopted. First, the two-step regressions were run for the total 

period of 13 years. Next, the two-step regressions were run for the pre-sub-prime crisis period 

starting from April 2002 to July 2007. Regressions were also run for the sub-prime crisis period, 

starting from August 2007 to June 2009. Then the two-step regressions were run for a fourth 

time for the post sub-prime crisis period starting from July 2009 to March 2015.  

Regressions were run for the total sample of 217 companies, for 189 manufacturing companies, 

for 28 trading and services companies and for the leading six sectors of the National Stock 

Exchange. Variables like size, book to market ratio and prior return were found to have 

explanatory power as found by Basu (1977), Jegadeesh (1990) and Fama and French (1992).  

Jegadeesh and Titman (1993) and Fama and French (1996) report the trend of buying past 

winners and selling past losers and reversal in long-term trend. Evidence of long-term trend 

reversal has been found in this study. 

Dividend Yield was an important explanatory variable in this study, and it corroborates a nd 

reinforces similar results reported by other researchers. Liew and Vassalou (2003) report that 

SMB, HML and excess market returns predict future economic growth. All these three variables 

were found to be explaining returns in this study.  
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Fama and French (1992) and Gomes, Kogan and Zhang (2003) report a strong size effect and 

find significant results for the variable book-to-market ratio. This study corroborates the same.  

Variables like size had explanatory power as reported by Sehgal, Subramaniam and Morandiere 

(2012), Sehgal and Tripathi (2005), and Kumar and Sehgal (2004).  

Aloui, Nguyen and Njeh (2012) quote Hamilton (2003), Killian (2008) and Lardic and Mignon 

(2008) and say that there is enough evidence to show that increase in oil prices negatively affects 

production costs, inflation and consequently investor confidence. This study corroborates this in 

the context of the Indian stock markets.  

Fama and French (2015) report that, small firms with less profitability, invest aggressively. This 

study adds further credence to this finding in the context of the Indian stock market.  

An attempt has been made in this study, to examine the impact of two new variables viz. Oil and 

a credit indicator based on Altman�s Z score. This study attempts to seek further evidence both 

for existing variables and for emerging variables.  

Keywords:  

Fama & French factors, Altman�s Z- score, returns on oil, dividend yield,  Nifty excess returns, 

stock market returns, wealth creation, firm characteristics and market anomalies viz. market 

capitalization, book-to-market ratio, turnover ratio, prior months� returns.  

 

 

 



[vi] 

 

TABLE OF CONTENTS 

Abstract                                                                                                                      (ii) 

Acknowledgements                                                                                                    (v) 

List of tables                                                                                                             (viii)  

Chapter 1: Introduction                                                                                              1                                            

Chapter 2: Literature Review                                                                                     9 

Chapter 3: Data, Variables & Hypothesis                                                                59 

Chapter 4: Methodology                                                                                          67 

                4.1 Research Objective                                                                             68 

                4.2 Research Design                                                                                 69 

                4.2.1 SMB                                                                                                71 

                4.2.2 HML                                                                                                72 

                4.2.3 WML                                                                                               72 

                4.2.4 LLMHL                                                                                           73 

                4.2.5 RMW                                                                                               73 

                4.2.6 CMA                                                                                                73 

                4.2.7 Dividend Yield                                                                                74 



[vii] 

 

            4.2.8 HRMLR                                                                                                 76 

            4.2.9 Oil                                                                                                          76 

            4.2.10 Market Capitalization                                                                          77  

            4.2.11 Book to Market Ratio                                                                          77 

            4.2.12 Turnover Ratio                                                                                     77 

            4.2.13 Ret2_3                                                                                                  77 

            4.2.14 Ret4_6                                                                                                  77 

            4.2.15 Ret7_12                                                                                                77 

            4.2.16   Excess Market Returns                                                                      77  

            4.2.17 Risk Free Return                                                                                  78 

            4.2.18 Dependent Variable                                                                             78      

Chapter 5: Results                                                                                                       81 

Chapter 6: Conclusion                                                                                               332 

            6.1 Contribution of the study                                                                        333 

            6.2 Limitations & Future Research Directions                                             336              

Appendices                                                                                                                338 

References                                                                                                                 340 



[viii] 

 

LIST OF TABLES 

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 1         Summary of major studies in asset pricing literature in the developed 

                     world                                                                                                                 36 

Table 2         Summary of major studies in asset pricing literature in India                          56 

Table 3         List of six sectors & number of companies                                                       60 

Table 4         Sector-wise composition of companies                                                             61 

Table 5         Correlation matrix for 217 companies for total period                                      83 

Table 6         Correlation matrix for 217 companies for pre sub-prime period                       84 

Table 6SP     Correlation matrix for 217 companies for sub-prime period                            85     

Table 7         Correlation matrix for 217 companies for post sub-prime period                     86 

Table 8         Correlation matrix for manufacturing companies for total period                     87 

Table 9         Correlation matrix for manufacturing companies for pre sub-prime period      88 

Table 9SP     Correlation matrix for manufacturing companies for sub-prime period            89  

Table 10       Correlation matrix for manufacturing companies for post sub-prime period     90 

Table 11       Correlation matrixes for trading & services companies for total period            91 

Table 12       Correlation matrix for trading & services for pre sub-prime period                   92 

Table 12SP   Correlation matrix for trading & services for sub-prime period                        93 

Table 13       Correlation matrix for trading & services for post sub-prime period                 94 

Table 14       Correlation matrix for Chem., Fert., & Pestcds. for total period                         95 

Table 15       Correlation matrix for Chem., Fert.,& Pstcds. for pre sub-prime period            96 

Table 15SP   Correlation matrix for Chem., Fert.,& Pstcds. for sub-prime period                  97 

Table 16       Correlation matrix for Chem., Fert.,& Pstcds. for post sub-prime period           98 

Table 17       Correlation matrix for FMCG for total period                                                    99 



[ix] 

 

LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 18       Correlation matrix for FMCG for pre sub-prime period                                  100 

Table 18SP   Correlation matrix for FMCG for sub-prime period                                        101 

Table 19       Correlation matrix for FMCG for post sub-prime period                                 102 

Table 20       Correlation matrix for Heavy Machinery for total period                                103 

Table 21       Correlation matrix for Heavy Machinery for pre sub-prime period                 104 

Table 21SP   Correlation matrix for Heavy Machinery for sub-prime period                      105 

Table 22       Correlation matrix for Heavy Machinery for post sub-prime period               106 

Table 23     Correlation matrix for Pharmaceuticals for total period                                    107 

Table 24     Correlation matrix for Pharmaceuticals for pre sub-prime crisis period           108 

Table 24SP Correlation matrix for Pharmaceuticals for sub-prime crisis period                 109 

Table 25     Correlation matrix for Pharmaceuticals for post sub-prime period                   110 

Table 26      Correlation matrix for Software for total period                                              111 

Table 27      Correlation matrix for Software for pre sub-prime crisis period                      112 

Table 27SP  Correlation matrix for Software for sub-prime crisis period                           113 

Table 28      Correlation matrix for Software for post sub-prime crisis period                    114 

Table 29      Correlation matrix for Vehicles & Ancillaries for total period                        115 

Table 30      Correlation matrix for Vehicles & Ancillaries for pre sub-prime period         116 

Table 30SP Correlation matrix for Vehicles & Ancillaries for sub-prime period                117 

Table 31      Correlation matrix for Vehicles & Ancillaries for post sub-prime period        118 

Table 32A    Regression results- 217 companies- Total period- 1st Step                              120 

Table 32B    Regression results- 217 companies- Total period- 2nd  Step                            121 

 Table 33     F Test results- 217 companies- Total period                                                    122 

Table 34      Adjusted R2- 217 companies- Total period                                                      122 



[x] 

 

LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 35A Regression results- 217 companies- pre sub-prime crisis period-1st step        126 

Table 35B Regression results- 217 companies- pre sub-prime crisis period-2nd step       127 

Table 36    F Test results- 217 companies- pre sub-prime crisis period                            128 

Table 37      Adjusted R2- 217 companies-pre sub-prime crisis period                             128 

Table 37SPA Regression results- 217 companies-sub-prime crisis period-1st step          132 

Table 37SPB Regression results- 217 companies-sub-prime crisis period-2nd step          133 

Table 37SPC   F Test results- 217 companies-sub-prime crisis period                             134 

Table 37SPD   Adjusted R2- 217 companies-sub-prime crisis period                               134 

Table 38A    Regression results- 217 companies- post sub-prime crisis period-1st step   137 

 Table 38B   Regression results- 217 companies- post sub-prime crisis period-2nd   step 138               

Table 39      F Test results- 217 companies- post sub-prime crisis period                         139 

Table 40      Adjusted R2- 217 companies-post sub-prime crisis period                            139 

Table 41A   Regression results- Manufacturing companies- Total period-1st step            145 

Table 41B   Regression results- Manufacturing companies- Total period-2nd   step         146  

 Table 42     F Test results- Manufacturing companies- Total period                                147 

Table 43      Adjusted R2- Manufacturing companies- Total period                                  147 

Table 44A   Regression results- Manufacturing cos. - pre sub-prime � 1st step                153 

Table 44B   Regression results- Manufacturing cos. - pre sub-prime � 2nd   step             154 

Table 45      F Test results- Manufacturing companies- pre sub-prime crisis period        155 

Table 46     Adjusted R2- Manufacturing companies-pre sub-prime crisis period            155 

Table 46SPA   Regression results- Manufacturing cos. - sub-prime � 1st step                 157 

Table 46SPB   Regression results- Manufacturing cos. - sub-prime � 2nd   step              158 

Table 46SPC   F Test results- Manufacturing companies- sub-prime crisis period          159 



[xi] 

 

LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 46SPD   Adjusted R2- Manufacturing companies-sub-prime crisis period                    159                

Table 47A   Regression results- Manufacturing cos. - post sub-prime 1st step                        161 

Table 47B   Regression results- Manufacturing cos. - post sub-prime 2nd   step                     162 

Table 48     F Test results- Manufacturing companies- post sub-prime crisis period               163 

Table 49      Adjusted R2- Manufacturing companies-post sub-prime crisis period                 163 

Table 50A   Regression results- Trading & Services cos. - Total period- 1st step                    168 

Table 50B   Regression results- Trading & Services cos. - Total period- 2nd step                   169 

 Table 51     F Test results- Trading & Services companies- Total period                               170 

Table 52      Adjusted R2- Trading & Services companies- Total period                                 170 

Table 53A   Regression results-Trading & Services cos. - pre sub-prime-1st step                   173 

Table 53B   Regression results-Trading & Services cos. - pre sub-prime-2nd   step                174 

Table 54      F Test results- Trading & Services companies- pre sub-prime period                 175 

Table 55      Adjusted R2- Trading & Services companies-pre sub-prime crisis period           175 

Table 55SPA   Regression results-Trading & Services cos. -sub-prime-1st step                      178 

Table 55SPB   Regression results-Trading & Services cos. -sub-prime-2nd   step                   179 

Table 55SPC   F Test results- Trading & Services companies- sub-prime period                   180 

Table 55SPD   Adjusted R2- Trading & Services companies-sub-prime crisis period             180 

Table 56A      Regression results- Trading & Services cos. - post sub-prime 1st step              182 

Table 56B      Regression results- Trading & Services cos. - post sub-prime 2nd   step           183 

Table 57       F Test results- Trading & Services companies- post sub-prime period               184 

Table 58       Adjusted R2- Trading & Services companies-post sub-prime crisis period         184 

Table 59A     Regression results- chemicals, fert. & pesticides- Total period-1st step              188 

 Table 59B     Regression results- chemicals, fert. & pesticides- Total period-2nd   step          189             



[xii] 

 

LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 60       F Test results- chemicals, fert. & pesticides- Total period                                    190 

Table 61       Adjusted R2- chemicals, fert. & pesticides- Total period                                      190 

Table 62 A   Regression results- chemicals, fert. & pesticides- pre sub-prime-1st step             193 

Table 62 B   Regression results- chemicals, fert. & pesticides- pre sub-prime-2nd   step          194 

Table 63       F Test results- chemicals, fert. & pesticides- pre sub-prime period                      195 

Table 64        Adjusted R2- chemicals, fert. & pesticides- pre sub-prime period                       195 

Table 64SPA   Regression results- chemicals, fert. & pesticides-sub-prime-1st step                199 

Table 64SPB   Regression results- chemicals, fert. & pesticides- sub-prime-2nd   step            200 

Table 64SPC   F Test results- chemicals, fert. & pesticides- sub-prime period                        201 

Table 64SPD  Adjusted R2- chemicals, fert. & pesticides- sub-prime period                           201 

Table 65A   Regression results- chemicals, fert. & pesticides- post sub-prime-1st step            202 

Table 65B   Regression results- chemicals, fert. & pesticides- post sub-prime-2nd step           203 

Table 66       F Test results- chemicals, fert. & pesticides- post sub-prime period                   204                          

Table 67      Adjusted R2- chemicals, fert. & pesticides- post sub-prime period                      204 

Table 68A    Regression results- FMCG- Total period-1st step                                                209 

Table 68B     Regression results- FMCG- Total period-2nd   step                                            210 

Table 69        F Test results- FMCG- Total period                                                                   211 

Table 70        Adjusted R2- FMCG - Total period                                                                    211 

Table 71A     Regression results- FMCG- pre sub-prime period- 1st step                                214 

Table 71B     Regression results- FMCG- pre sub-prime period- 2nd   step                             215 

Table 72        F Test results- FMCG- pre sub-prime period                                                     216 

Table 73        Adjusted R2- FMCG- pre sub-prime period                                                       216 

Table 73SPA Regression results- FMCG-sub-prime period- 1st step                                      220 



[xiii] 

 

LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 73SPB    Regression results- FMCG-sub-prime period- 2nd   step                              221 

Table 73SPC    F Test results- FMCG- sub-prime period                                                     222                                                           

Table 73SPD    Adjusted R2- FMCG- sub-prime period                                                       222 

Table 74A        Regression results- FMCG- post sub-prime � 1st step                                  224 

Table 74B        Regression results- FMCG- post sub-prime � 2nd   step                               225 

Table 75           F Test results- FMCG- post sub-prime period                                              226     

Table 76          Adjusted R2- FMCG- post sub-prime period                                                 226 

Table 77A        Regression results- Heavy Machinery- Total period- 1st step                       230 

Table 77B        Regression results- Heavy Machinery- Total period- 2nd   step                    231  

Table 78           F Test results- Heavy Machinery- Total period                                            232 

Table 79           Adjusted R2- Heavy Machinery - Total period                                             232 

Table 80A        Regression results- Heavy Machinery- pre sub-prime-1st step                     235 

Table 80B        Regression results- Heavy Machinery- pre sub-prime-2nd step                    236 

Table 81           F Test results- Heavy Machinery- pre sub-prime period                              237 

Table 82           Adjusted R2- Heavy Machinery- pre sub-prime period                                237 

Table 82SPA    Regression results- Heavy Machinery- sub-prime-1st step                           244 

Table 82SPB    Regression results- Heavy Machinery-sub-prime-2nd step                           243 

Table 82SPC    F Test results- Heavy Machinery- sub-prime period                                    244 

Table 82SPD    Adjusted R2- Heavy Machinery-sub-prime period                                       244 

Table 83A        Regression results- Heavy Machinery- post sub-prime- 1st step                  246 

Table 83B        Regression results- Heavy Machinery- post sub-prime- 2nd   step               247 

Table 84           F Test results- Heavy Machinery- post sub-prime period                            248 

Table 85           Adjusted R2- Heavy Machinery- post sub-prime period                              248 



[xiv] 

 

                                  LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 86A      Regression results- Pharmaceuticals- Total period-1st step                       252 

Table 86B      Regression results- Pharmaceuticals- Total period-2nd step                      253 

Table 87         F Test results- Pharmaceuticals- Total period                                           254 

Table 88         Adjusted R2- Pharmaceuticals - Total period                                            254 

Table 89A      Regression results- Pharmaceuticals- pre sub-prime- 1st step                   256 

Table 89B      Regression results- Pharmaceuticals- pre sub-prime- 2nd step                  257 

Table 90         F Test results- Pharmaceuticals- pre sub-prime period                             258 

Table 91         Adjusted R2- Pharmaceuticals- pre sub-prime period                               258 

Table 91SPA  Regression results- Pharmaceuticals-sub-prime- 1st step                          260 

Table 91SPB  Regression results- Pharmaceuticals-sub-prime- 2nd step                         261 

Table 91SPC  F Test results- Pharmaceuticals- sub-prime period                                   262 

Table 91SPD  Adjusted R2- Pharmaceuticals- sub-prime period                                     262 

Table 92A      Regression results- Pharmaceuticals- post sub-prime-1st step                   265 

Table 92B      Regression results- Pharmaceuticals- post sub-prime-2nd   step                266 

Table 93         F Test results- Pharmaceuticals- post sub-prime period                            267 

Table 94         Adjusted R2- Pharmaceuticals- post sub-prime period                              267 

Table 95A      Regression results- Software- Total period � 1st step                                271 

Table 95B      Regression results- Software- Total period � 2nd   step                             272     

Table 96         F Test results- Software- Total period                                                       273 

Table 97         Adjusted R2- Software - Total period                                                        273 

Table 98A      Regression results- Software- pre sub-prime- 1st step                               276 

Table 98B      Regression results- Software- pre sub-prime- 2nd   step                            277 

Table 99         F Test results- Software- pre sub-prime period                                        278 



[xv] 

 

                                  LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 100           Adjusted R2- Software- pre sub-prime period                                        278 

Table 100SPA    Regression results- Software-sub-prime- 1st step                                   281 

Table 100SPB    Regression results- Software- sub-prime- 2nd   step                               282 

Table 100SPC     F Test results- Software- sub-prime period                                           283 

Table 100SPD    Adjusted R2- Software-sub-prime period                                               283 

Table 101A        Regression results- Software- post sub-prime- 1st step                           286 

Table 101B        Regression results- Software- post sub-prime- 2nd step                          287     

Table 102           F Test results- Software- post sub-prime period                                     288 

Table 103           Adjusted R2- Software- post sub-prime period                                       288 

Table 104A        Regression results- Vehicles & Ancillaries- Total period � 1st step       291 

Table 104B        Regression results- Vehicles & Ancillaries- Total period �2nd step       292 

Table 105           F Test results- Vehicles & Ancillaries- Total period                              293 

Table 106           Adjusted R2- Vehicles & Ancillaries - Total period                               293 

Table 107A        Regression results- Vehicles & Ancillaries-pre sub-prime- 1st step       296 

Table 107B        Regression results- Vehicles & Ancillaries-pre sub-prime- 2nd   step    297 

Table 108           F Test results- Vehicles & Ancillaries- pre sub-prime period                298 

Table 109           Adjusted R2- Vehicles & Ancillaries- pre sub-prime period                  298 

Table 109SPA   Regression results- Vehicles & Ancillaries-sub-prime- 1st step              302 

Table 109SPB   Regression results- Vehicles & Ancillaries-sub-prime- 2nd   step           303 

Table 109SPC   F Test results- Vehicles & Ancillaries-sub-prime period                        304 

Table 109SPD   Adjusted R2- Vehicles & Ancillaries-sub-prime period                          304 

Table 110A       Regression results- Vehicles & Ancillaries-post sub-prime-1st step        307 

Table 110B        Regression results- Vehicles & Ancillaries-post sub-prime-2nd step      308 



[xvi] 

 

LIST OF TABLES (CONT�D)

 

TABLE NUMBER                                    TITLE                                     PAGE NUMBER 

 

Table 111     F Test results- Vehicles & Ancillaries-post sub-prime period                   309 

Table 112     Adjusted R2- Vehicles & Ancillaries- post sub-prime period                    309 

Table 113      Summary of significant variables- sector wise                                         313 

 Table 114     Summary of significant variables- variables wise                                    318 

Table 115     Summary of significant variables- HRMLR & Oil- period wise               323 

 

 

LIST OF APPENDICES

 

APPENDIX NUMBER                         TITLE                                     PAGE NUMBER 

 

 

AppendixA.1    Independent Variables in Step 1 Regression, & their explanations       338 

Appendix A.2    Independent Variables in Step 2 Regression, & their explanations      339 

 

 


