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TABLE 1: SUMMARY OF VARIABLES 

Variables Obs. Mean Std. Dev. Min Max 

Companies dummy 7,245 173 99.60 1 345 
Countries dummy 7,245 8.275 5.099 1 17 
R&D dummy 7,245 0.522 0.500 0 1 
Sector dummy 7,245 5.722 2.836 1 11 
Years 7,245 2,009 6.056 1,999 2,019 
Crisis dummy 7,224 0.154 0.361 0 1 
Total assets 6,688 91,622 233,933 183.7 1.475e+06 
Leverage 6,677 0.251 0.158 0 0.668 
Free cash flows 6,559 1,145 4,534 -16,276 27,964 
ROE 6,429 15.55 16.74 -37.18 86.68 
Dividends 6,413 614.3 998.1 0 5,536 
Analyst coverage 6,411 21.41 10.15 1 44 
R&D intensityt+1 6,403 0.0234 0.0501 0 0.284 
Tobin’s Q 6,383 1.757 1.173 0.785 7.772 
P/E Ratio 6,130 23.17 25.50 3.114 194.8 
Repurchases 6,082 44.89 190.7 0 1,481 
EBIT 5,753 1,676 2,718 -1,245 15,778 
Quick Ratio 5,437 0.855 0.579 0.0526 3.945 
Board size 4,505 11.80 3.760 5 21 
CEO duality dummy 4,481 0.135 0.342 0 1 
Institutional (%) 3.264 60.172 24.726 8.286 100 
CEO founder dummy 2,258 0.0310 0.173 0 1 
CEO tenure 2,247 5.931 5.248 0.170 28 

R&D intensityt+1, Repurchases, Total assets, Dividends, P/E 

Ratio, Tobin’s Q, Quick Ratio, Leverage, Free cash flows, Analyst 

coverage, ROE, EBIT, Board size, Institutional (%), CEO tenure

winsor 

Repurchases



𝑅𝑒𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑠𝑡 = 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑡𝑜𝑐𝑘𝑡 − 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑆𝑡𝑜𝑐𝑘𝑡−1  

𝑊ℎ𝑒𝑛 𝑇𝑆𝑇𝐾𝑡 > 𝑇𝑆𝑇𝐾𝑡−1 𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑧𝑒 𝑅𝑒𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑠 = 0

R&D intensityt+1

𝑅&𝐷 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑡+1 =
𝑅&𝐷 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠𝑡+1

𝑆𝑎𝑙𝑒𝑠 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑠𝑡+1

P/E Ratio

  

𝑃𝑟𝑖𝑐𝑒 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑅𝑎𝑡𝑖𝑜 =
𝐿𝑎𝑠𝑡 𝑆ℎ𝑎𝑟𝑒 𝑃𝑟𝑖𝑐𝑒

𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠
 

Tobin’s Q



𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄 =
𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 + 𝑇𝑜𝑡𝑎𝑙 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 + 𝑃𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑 𝐸𝑞𝑢𝑖𝑡𝑦 + 𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠

Quick Ratio

𝑄𝑢𝑖𝑐𝑘 𝑅𝑎𝑡𝑖𝑜 =
𝐶𝑎𝑠ℎ & 𝑁𝑒𝑎𝑟 𝐶𝑎𝑠ℎ + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 + 𝐴𝑐𝑐𝑜𝑢𝑛𝑡 𝑅𝑒𝑐𝑒𝑖𝑣𝑎𝑏𝑙𝑒𝑠

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

EBIT  

  

CEO duality dummy 

 

 CEO founder dummy 

 CEO tenure

Board size

Institutional (%)

 



Analyst coverage

Crisis dummy

Total assets 

Dividends 

Leverage

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 =
𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 + 𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
=

𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠

Free cash flows  r



𝐹𝑟𝑒𝑒 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤𝑠 = 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝐶𝑎𝑠ℎ 𝑓𝑙𝑜𝑤 − 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠

R&D dummy 

ROE

𝑅𝑂𝐸 =
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑚𝑚𝑜𝑛 𝐸𝑞𝑢𝑖𝑡𝑦

regress

R&D 

intensityt+1

Repurchases, Total assets, Dividends, P/E Ratio, 

Tobin’s Q, Quick Ratio, Leverage, EBIT, ROE, Analyst coverage, 

Institutional (%), Free cash flows,  R&D dummy

hettest



r

test 

xtserial

regress

reghdfe



heckman

R&D dummy

M1

R&D intensityt+1

 Repurchases, Total assets, Dividends, P/E Ratio, 

Tobin’s Q, Quick Ratio, Leverage, EBIT, ROE, Analyst coverage, 

Institutional (%), Free cash flows,  R&D dummy

M1

M2

CEO duality dummy

M3

CEO founder dummy M4

CEO tenure

M5 Board size



M6

Institutional (%)

M7 Crisis dummy

M1_peratio

 M1_tobinq

 M1_quick

 M1_ebit

 M1_analyst 

M2_duality 

 M3_founder 

 M4_tenure 

 M5_board 

 M6_inst 

 

M7_crisis 

M2_duality

M3_founder M7_crisis lincom

Repurchases



grinter

 

TABLE 2: PAIRWIZE CORRELATIONS

TABLE 3: SUMMARY OF RESULTS (PART I, PART II, PART III) 

PART I M1

Repurchases PART II

Repurchases PART III

Repurchases



TABLE 2: PAIRWIZE CORRELATIONS 

VARIABLES [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] 

[1]Year 1.000                       

[2]Companies dummy 0.000 1.000                      

[3]Countries dummy 0.000 0.022 1.000                     

[4]Sector dummy 0.000 -0.048 0.061 1.000                    

[5]Crisis dummy 0.017 -0.006 -0.119 -0.011 1.000                   

[6]R&D dummy -0.108 -0.064 -0.031 -0.166 0.027 1.000                  

[7]R&D intensityt+1 0.040 0.025 0.032 0.086 -0.034 -0.432 1.000                 

[8]Repurchases 0.002 0.001 0.038 -0.046 0.010 -0.031 -0.002 1.000                

[9]Dividends 0.156 -0.038 -0.005 -0.103 0.012 -0.094 0.028 0.263 1.000               

[10]Total assets 0.076 -0.117 -0.016 -0.084 0.018 0.263 -0.133 0.142 0.350 1.000              

[11]ROE -0.005 -0.003 -0.014 -0.057 0.006 -0.023 -0.037 0.036 0.058 -0.148 1.000             

[12]P/E Ratio 0.015 0.002 -0.019 -0.013 -0.035 -0.051 0.101 -0.037 -0.067 -0.056 -0.161 1.000            

[13]Tobin’s Q 0.024 0.029 0.049 -0.083 -0.080 -0.115 0.261 -0.029 -0.082 -0.222 0.440 0.170 1.000           

[14]Quick Ratio 0.016 -0.014 0.164 0.068 -0.071 -0.083 0.319 -0.048 -0.138 -0.188 0.010 0.083 0.338 1.000          

[15]Leverage -0.046 0.005 0.055 0.104 0.045 0.038 -0.152 0.009 0.023 0.035 -0.011 -0.020 -0.188 -0.246 1.000         

[16]EBIT 0.089 -0.053 0.032 -0.103 0.004 -0.159 0.014 0.273 0.784 0.554 0.141 -0.139 -0.081 -0.133 0.053 1.000        

[17]Free cash flows 0.064 -0.028 0.017 -0.073 0.036 0.016 0.003 0.074 0.342 0.281 0.004 -0.040 -0.040 -0.082 -0.014 0.494 1.000       

[18]Analyst coverage 0.326 -0.125 0.053 -0.116 0.068 -0.097 0.095 0.161 0.422 0.299 -0.062 -0.048 -0.089 -0.082 -0.013 0.416 0.203 1.000      

[19]Institutional(%) 0.195 0.052 -0.364 -0.030 0.192 0.145 -0.106 -0.081 -0.139 -0.052 0.079 0.045 -0.028 -0.127 -0.002 -0.179 -0.070 -0.232 1.000     

[20]CEO duality dum. -0.025 -0.092 0.048 0.010 -0.027 -0.047 -0.011 0.061 0.019 -0.045 -0.050 -0.009 -0.063 -0.038 0.049 0.084 0.021 0.063 -0.164 1.000    

[21]CEO founder dum. 0.005 -0.021 -0.127 -0.123  -0.003 0.216 0.000 -0.056 -0.063 -0.026 0.110 0.154 0.184 -0.111 -0.022 -0.016 -0.084 0.002 0.148 1.000   

[22]CEO tenure 0.005 -0.011 -0.001 -0.031  0.005 0.052 0.038 -0.066 -0.117 0.047 -0.037 0.072 0.074 -0.018 0.008 -0.032 -0.044 -0.108 0.247 0.364 1.000  

[23]Board size -0.064 -0.078 -0.104 -0.066 0.003 -0.011 -0.061 0.110 0.280 0.318 -0.146 -0.065 -0.272 -0.190 0.100 0.321 0.151 0.375 -0.177 0.188 -0.010 -0.027 1.000 



TABLE 3: SUMMARY OF RESULTS (PART I) 

VARIABLES M1 M1_peratio M1_tobinq M1_quick M1_ebit M1_analyst 

Repurchases -2.156e-06* -1.262e-06 2.164e-06 3.066e-06 -4.329e-06* 5.052e-06 

(1.096e-06) (1.265e-06) (3.250e-06) (2.542e-06) (2.012e-06) (3.613e-06) 
Total assets 5.157e-08** 5.302e-08** 5.074e-08** 5.272e-08** 5.259e-08** 5.355e-08** 

(1.878e-08) (1.911e-08) (1.888e-08) (1.887e-08) (1.888e-08) (1.893e-08) 
Dividends 2.170e-07 2.390e-07 2.189e-07 1.639e-07 2.031e-07 2.109e-07 

(6.480e-07) (6.511e-07) (6.471e-07) (6.387e-07) (6.481e-07) (6.463e-07) 
P/E Ratio 1.078e-07 1.307e-06 3.267e-07 -3.334e-07 -5.946e-07 3.701e-07 

(1.905e-05) (1.964e-05) (1.906e-05) (1.906e-05) (1.912e-05) (1.904e-05) 
Tobin’s Q 1.646e-04 1.705e-04 2.385e-04 1.702e-04 1.647e-04 1.465e-04 

(7.244e-04) (7.235e-04) (7.238e-04) (7.268e-04) (7.242e-04) (7.259e-04) 
Quick Ratio -3.132e-03** -3.124e-03** -3.111e-03** -2.909e-03** -3.116e-03** -3.121e-03** 

(1.076e-03) (1.074e-03) (1.075e-03) (1.079e-03) (1.076e-03) (1.074e-03) 
Leverage 5.497e-03 5.545e-03 5.490e-03 5.309e-03 5.530e-03 5.368e-03 

(4.494e-03) (4.492e-03) (4.498e-03) (4.501e-03) (4.495e-03) -4,49E+00 
EBIT -6.255e-07** -6.321e-07** -6.099e-07** -6.453e-07** -6.838e-07** -6.391e-07** 

(1.988e-07) (1.989e-07) (1.973e-07) (2.002e-07) (2.117e-07) (2.002e-07) 
ROE 1.515e-05 1.523e-05 1.460e-05 1.445e-05 1.575e-05 1.536e-05 

(2.610e-05) (2.611e-05) (2.612e-05) (2.608e-05) (2.606e-05) (2.608e-05) 
Analyst coverage -3.431e-05 -3.376e-05 -3.452e-05 -2.961e-05 -3.290e-05 -2.125e-05 

(7.854e-05) (7.858e-05) (7.847e-05) (7.820e-05) (7.846e-05) (7.874e-05) 
R&D dummy -1.460e-02*** -1.460e-02*** -1.455e-02*** -1.451e-02*** -1.462e-02*** -1.459e-02*** 

(2.854e-03) (2.854e-03) (2.857e-03) (2.863e-03) (2.854e-03) (2.855e-03) 
Free cash flows 1.565e-08 1.286e-08 8.376e-09 1.190e-08 -1.135e-08 3.831e-08 

(1.820e-07) (1.820e-07) (1.824e-07) (1.808e-07) (1.851e-07) (1.813e-07) 
Repurchases*P/E Ratio -4.582e-08     

(4.304e-08)     
Repurchases*Tobin’s Q  -2.446e-06    

 (2.076e-06)    
Repurchases*Quick Ratio   -7.428e-06+   

  (4.344e-06)   
Repurchases*EBIT     3.741e-10+  

    (2.093e-10)  
Repurchases*Analyst coverage     -2.408e-07+ 

    (1.240e-07) 

Observations 4,297 4,297 4,297 4,297 4,297 4,297 

Adjusted R-squared 0.903 0.903 0.903 0.903 0.903 0.903 
Robust standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 



TABLE 3: SUMMARY OF RESULTS (PART II) 

VARIABLES M4 M4_tenure M5 M5_board M6 M6_inst 

Repurchases -0.279 -2.145e-06 -1.362e-07 -7.923e-06 -2.447e-08 -4.040e-06* 

(0.932) (1.458e-06) (1.190e-06) (5.808e-06) (8.866e-07) (1.979e-06) 
Total assets 0.065+ 6.437e-08+ 2.732e-08* 2.747e-08* 6.488e-08* 6.676e-08** 

(0.034) (3.381e-08) (1.329e-08) (1.345e-08) (2.520e-08) (2.527e-08) 
Dividends 0.751+ 7.372e-07+ 7.050e-07 7.047e-07 3.695e-07 3.585e-07 

(0.430) (4.317e-07) (5.357e-07) (5.362e-07) (4.630e-07) (4.621e-07) 
P/E Ratio 18.580 1.851e-05 1.891e-05+ 1.826e-05+ 2.065e-05 2.075e-05 

(11.935) (1.192e-05) (1.071e-05) (1.075e-05) (1.571e-05) (1.572e-05) 
Tobin’s Q -563.458 -5.585e-04 -1.311e-03* -1.306e-03* 2.768e-04 2.447e-04 

(516.486) (5.165e-04) (6.429e-04) (6.421e-04) (6.630e-04) (6.602e-04) 
Quick Ratio -256.249 -2.498e-04 -2.687e-03* -2.682e-03* -1.421e-03+ -1.432e-03+ 

(681.043) (6.810e-04) (1.344e-03) (1.344e-03) (8.557e-04) (8.556e-04) 
Leverage 333.128 3.566e-04 -6.391e-03+ -6.223e-03+ -1.041e-02* -1.023e-02* 

(4,006.177) (4.011e-03) (3.670e-03) (3.680e-03) (5.055e-03) (5.062e-03) 
EBIT -0.075 -9.075e-08 -3.330e-07+ -3.362e-07+ -2.046e-07 -2.050e-07 

(0.134) (1.343e-07) (1.772e-07) (1.773e-07) (1.788e-07) (1.790e-07) 
ROE -7.346 -7.618e-06 -1.059e-05 -1.076e-05 -2.842e-05 -2.695e-05 

(14.953) (1.498e-05) (2.124e-05) (2.114e-05) (2.207e-05) (2.195e-05) 
Analyst coverage -54.220 -5.523e-05 -1.578e-04* -1.554e-04* -6.063e-05 -6.271e-05 

(87.296) (8.714e-05) (6.967e-05) (6.926e-05) (8.288e-05) (8.285e-05) 
R&D dummy -4,479.932* -4.453e-03* -1.294e-02*** -1.292e-02*** -1.107e-02*** -1.104e-02*** 

(1,889.589) (1.888e-03) (2.337e-03) (2.345e-03) (3.131e-03) (3.126e-03) 
Free cash flows -0.102 -1.110e-07 -3.878e-07* -3.763e-07* -4.051e-07* -4.004e-07+ 

(0.161) (1.617e-07) (1.651e-07) (1.644e-07) (2.053e-07) (2.051e-07) 
CEO tenure 129.010* 1.103e-04+     

(63.534) (6.516e-05)     
Repurchases*CEO tenure 3.286e-07*     

(1.586e-07)     
Board size  1.420e-04 1.065e-04   

 (1.708e-04) (1.680e-04)   
Repurchases*Board size   5.512e-07   

  (3.682e-07)   
Institutional ownership    3.958e-06 3.922e-07 

   (2.396e-05) (2.411e-05) 
Repurchases*Institutional    7.942e-08+ 

   (4.139e-08) 

Observations 1,409 1,409 3,111 3,111 2,190 2,190 

Adjusted R-squared 0.988 0.988 0.964 0.964 0.973 0.973 
Robust standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 



TABLE 3: SUMMARY OF RESULTS (PART III) 

VARIABLES M2 M2_duality M3 M3_founder M7 M7_crisis 

Repurchases 1.193e-07 7.589e-07 -3.257e-07 -3.321e-07 -2.153e-06* -3.070e-06* 

(1.189e-06) (1.192e-06) (9.337e-07) (9.487e-07) (1.096e-06) (1.363e-06) 
Total assets 2.599e-08+ 2.591e-08+ 5.893e-08+ 5.893e-08+ 5.149e-08** 5.214e-08** 

(1.330e-08) (1.333e-08) (3.120e-08) (3.122e-08) (1.879e-08) (1.879e-08) 
Dividends 6.354e-07 6.213e-07 7.840e-07+ 7.840e-07+ 2.065e-07 1.888e-07 

(5.339e-07) (5.363e-07) (4.354e-07) (4.356e-07) (6.467e-07) (6.450e-07) 
P/E Ratio 1.822e-05+ 1.834e-05+ 1.764e-05 1.763e-05 2.359e-07 1.421e-07 

(1.055e-05) (1.055e-05) (1.189e-05) (1.190e-05) (1.907e-05) (1.907e-05) 
Tobin’s Q -1.292e-03* -1.287e-03* -5.077e-04 -5.085e-04 1.786e-04 1.666e-04 

(6.456e-04) (6.436e-04) (5.195e-04) (5.213e-04) (7.251e-04) (7.256e-04) 
Quick Ratio -2.635e-03* -2.642e-03* -2.654e-04 -2.669e-04 -3.303e-03** -3.308e-03** 

(1.339e-03) (1.340e-03) (6.808e-04) (6.807e-04) (1.119e-03) (1.119e-03) 
Leverage -6.425e-03+ -6.388e-03+ 7.101e-05 6.172e-05 5.508e-03 5.540e-03 

(3.757e-03) (3.766e-03) (4.005e-03) (4.028e-03) (4.499e-03) (4.499e-03) 
EBIT -3.291e-07+ -3.175e-07+ -6.291e-08 -6.309e-08 -6.251e-07** -6.312e-07** 

(1.730e-07) (1.728e-07) (1.320e-07) (1.322e-07) (1.989e-07) (1.988e-07) 
ROE -1.105e-05 -1.155e-05 -8.975e-06 -8.976e-06 1.556e-05 1.595e-05 

(2.105e-05) (2.100e-05) (1.482e-05) (1.482e-05) (2.628e-05) (2.624e-05) 
Analyst coverage -1.409e-04* -1.412e-04* -3.846e-05 -3.854e-05 -3.519e-05 -3.578e-05 

(7.173e-05) (7.177e-05) (8.728e-05) (8.737e-05) (7.849e-05) (7.849e-05) 
R&D dummy -1.317e-02*** -1.316e-02*** -4.663e-03* -4.662e-03* -1.458e-02*** -1.461e-02*** 

(2.406e-03) (2.407e-03) (1.885e-03) (1.886e-03) (2.853e-03) (2.854e-03) 
Free cash flows -3.986e-07* -4.116e-07* -1.077e-07 -1.076e-07 1.547e-08 2.838e-08 

(1.652e-07) (1.671e-07) (1.596e-07) (1.597e-07) (1.820e-07) (1.817e-07) 
CEO duality dummy -2.601e-03* -2.362e-03*     

(1.206e-03) (1.179e-03)     
Repurchases*CEO duality -2.211e-06     

(3.358e-06)     
CEO founder dummy   8.224e-04 7.341e-04   

  (5.069e-04) (5.977e-04)   
Repurchases*CEO founder   4.012e-07   

  (1.790e-06)   
Crisis dummy    5.029e-05 -1.285e-04 

   (7.975e-04) (8.081e-04) 
Repurchases*Crisis     3.555e-06* 

    (1.605e-06) 

Observations 3,087 3,087 1,420 1,420 4,287 4,287 

Adjusted R-squared 0.964 0.964 0.988 0.988 0.903 0.903 

coefficient of repurchases when Z=1 4.85e-07 -1.45e-06 -1.45e-06 6.91e-08 6.91e-08 4.85e-07 

SE of repurchases when Z=1 1.06e-06 3.05e-06 3.05e-06 1.53e-06 1.53e-06 1.06e-06 

t statistic of repurchases when Z=1 0.458 -0.476 -0.476 0.0453 0.0453 0.458 

p-value of repurchases when Z=1 0.647 0.634 0.634 0.964 0.964 0.647 
Robust standard errors (SE) in parentheses 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
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