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1-Spillover 
2-Information and Communication Technology  
3-Total Factor Productivity  
4-Panel Data 
5.Dedrick, Gurbaxani and Kraemer 
6.Capital Deepening  
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1.Average Labor Productivity 

2.Nonrival 
3.Infinitely Expansible 
4.Discrete 
5.Aspatial / weightless / spacelessness 
6.Rincon and Vecchi 
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1.Dual Approach 
2.Primary Approach  

3.Proxy  
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1.Excess Return 
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2.Perpetual Inventory Method 
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2.Fixed Effects Model 
3.Random Effects Model 
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�����.  

 ������ . �	
� ��� ���
��� ��� � ���� ���������  

4 3 2 1 

������ ���
�!"� 

   

0.059* 

(0.019) DLICTD  

 

0.030* 
(0.007) 

 

0.042* 

(0.009) DLICTF  

 
0.01 

(0.011) 
 

0.0207*** 

(0.012) LEDU  

  

0.057* 

(0.017) 
 EDUDLICTD∗

 

0.025* 

(0.007) 
 

0.039* 

(0.009) 
 EDUDLICTF ∗  

 

0.046* 
(0.012) 

  DLITD  

 

0.046* 

(0.008) 
  DLCOMD  

0.039* 

(0.012) 
   ECUDLITD *  

0.048* 

(0.008) 
   ECUDLCOMD∗  

0.47 0.48 0.30 0.30 2R Adj  

FE⇒

25.4

66.0
 FE⇒

53.2

66.0
 FE⇒

70.2

67.0  FE⇒

38.1

67.0
 

F  

 

Z  

FE⇒3.38 
(0.49)a  

FE⇒6.32 
(0.27)a  

FE⇒4.17 
(0.38)a  

FE⇒5.75 
(0.21)a 

2χ  

  

�������:  

� :* = ��� �� ���	
��� ����� ** = ��� �� ���	
��� ����� *** = ��� �� ���	
�������� .  

� :�
��� �	��� �� ������ ������ !"�� #	$�� .a =%&�	� '(��) �� �*� +�,�- /��0� 1	&�2�.  

3 : �4� +��5�6 ��7��TFP8��  .DLICTD +�	��� �4� ICT �9;"�� DLICTF +�	��� �4� ICT �9<�	" 

LEDU �9�	��� +�	��� >���	?@ DLITD +�	��� �4� IT �9;"�� DLCOMD 9;"�� A	B	CD�� +�	��� �4� 

8��.  
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0.139* 

( )028.0  DLICTD  

 

0.040* 
(0.013) 

 

0.043** 

(0.011) 
 

DLICTF  

 
0.016*** 

(0.011) 
 

0.017*** 

(0.009) 
 

LEDU  

  

0.131* 

(0.027) 
 EDUDLICTD∗

 

0.027* 

(0.012) 
 

0.028** 

(0.012) 
 EDUDLICTF ∗  

 

0.081* 
(0.025) 

  DLITD  

 

0.044* 

(0.012) 
  DLCOMD  

0.076* 

(0.024) 
   EDUDLITD∗  

0.049* 

(0.011) 
   EDUDLCOMD∗  

0.44 0.43 0.32 0.32 2R Adj  

FE⇒

83.3

66.0
 FE⇒

08.3

66.0
FE⇒

70.2

67.0
 FE⇒

58.1

67.0
 

F  

 

Z  

FE⇒1.80 
(0.77)a  

FE⇒2.58 
(0.76)a  

FE⇒3.38 
(0.33)a  

FE⇒2.28 
(0.68)a 

2χ  

  

�������:  

� :* = ��� �� ���	
��� ����� ** = ��� �� ���	
��� ����� *** = ��� �� ���	
�������� .  

� :�
��� �	��� �� ������ ������ !"�� #	$�� .a =%&�	� '(��) �� �*� +�,�- /��0� 1	&�2�.  

3 : �4� +��5�6 ��7��TFP8��  .DLICTD +�	��� �4�  ICT"��  �9;DLICTF +�	��� �4� ICT 

 �9<�	"LEDU �9�	��� +�	��� >���	?@ DLITD +�	��� �4� IT �9;"�� DLCOMD +�	��� �4� 

8�� 9;"�� A	B	CD��.  
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0.028* 

( )011.0  DLICTD  

 

0.025* 
(0.008) 

 

0.037** 

(0.008) 
 

DLICTF  

 
0.011 

(0.019) 
 

0.008 

(0.032) 
 

LEDU  

  

0.026* 

(0.010) 
 EDUDLICTD∗

 

0.023* 

(0.007) 
 

0.036* 

(0.007) 
 EDUDLICTF ∗  

 

0.031** 
(0.015) 

  DLITD  

 

0.042* 

(0.014) 
  DLCOMD  

0.014*** 

(0.014) 
   EDUDLITD∗  

0.038* 

(0.015) 
   EDUDLCOMD∗  

0.43 0.42 0.29 0.28 2R Adj  

FE⇒

82.3

66.0
 FE⇒

37.3

66.0
FE⇒

43.2

67.0
 FE⇒

006.2

67.0F  

 

Z  

FE⇒1.46 
(0.83)a  

FE⇒4.39 
(0.49)a  

FE⇒5.42 
(0.14)a  

FE⇒5.67 
(0.23)a 

2χ  

  

�������:  

� :* = ��� �� ���	
��� ����� ** = ��� �� ���	
��� ����� *** = ��� �� ���	
�������� .  

� :�
��� �	��� �� ������ ������ !"�� #	$�� .a =%&�	� '(��) �� �*� +�,�- /��0� 1	&�2�.  

3 : �4� +��5�6 ��7��TFP8��  .DLICTD +�	��� �4�  ICT �9;"�� DLICTF +�	��� �4� ICT 

 �9<�	"LEDU �9�	��� +�	��� >���	?@ DLITD +�	��� �4� IT �9;"�� DLCOMD +�	��� �4� 

8�� 9;"�� A	B	CD��.  
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0.027** 

(0.011) DLICTD  

0.039* 

(0.066) DLICTF  

0.014*** 

(0.008) LECU  

0.116* 

(0.030) DLICTDDUM ∗
1  

0.035 2R Adj  

FE⇒

31.1

67.0
 

F  

 

Z  

FE⇒5.14 
(0.39) 
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���� ���	 
��� � ������ 
�����).���� .( �� ����� ����!� "� #����$ %�&�&� ���' %�$ �"�*�+

 ���' ,"������-����. ,"��/
 #��&+ � #���+ #�0�12.  


��3�4� "����5$�).���� .(67 "�8* �+��'"��� %"�* 9���:;"� � 9��<ICT���!� �/" �+  � %�  

,�4+#�="�> ?���@ %"������ %� .#A�$"����!� ,�B��� 
���:��:� #�<� ,�3��� 
%��>� .  

 
��C$ 
D����
��3�4� "����5$�).���� .(9���:;"� � 9��<�� %"�* 67)ICT (����� %����!� �/" � .

!� %�4�E�FG #�����7 ,"��/ 
����� %�����1.  

 �"�$ 
�;��	).���H.(   �8� �$"�+ICT    �/" �+ TFP .����G      ,�I��� 
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