
    

       

 



             
              
                
              
            
             
              
            
             
               
            

             
           
             
               
                
                     
        





          

              

              

              

                 

              

    

               

                 

               

             

               

             

              

             

            

                

                 

       

                

                

             

               

               

                

        

              

              

               

                 





             

                 

            

              

         

              

               

           

              

               

             

             

                 

    

            

                

             

              

            

               

              

             

              

          

             

            

                

                 

                 

                 





                  

                  

                

                

                  

        

            

             

              

             

               

                   

              

               

         

              

             

            

               

              

     

                  

       

                 

              

               

             

              

           

           





                 

                   

               

                 

                

               

                

              

                  

               

              

 

              

                   

               

                 

               

              

          

               

                

          

               

                

               

             

              

                
              
                  
                
                  
                 





                

             

          

            

             

                

           

        

                 

               

             

              

                 

               

             

              

           

                  

              

               

               

               

               

          

     
            





   

 

                  

                 

               

         

    

                 

                   

                

             

            

                 

               

               

                

                

                 

               

               

                 

                 

               

                

   

                 

                   





               

              

               

                   

                    

                   

                

              

                    

                 

                    

               

             

               

                   

                 

    

  

                

            

                   

           

               

                  

                    

                  


              
                 

       





                  

                  

                

               

               

                 

          

                 

                 

                 

               

                  

                 

                 

      

                  

                 

                

                   

              

                  

              

                

               

               

              

                

                   

              
                  







               

                 

                 

                  

                 

     

            

               

                 

                

               

            

                   

                

            

     

                

              

                

             

             

                 

               

                

                

                

                

                
                     
                     
                      






                

                  

                    

                   

 

           

                

              

                  

               

                 

                  

              

                   

              

              



  

  

             

              

               

              

                 

               

         

             

                  
         





              

         

               

              

               

                

                

                

    

              

              

            

         

                

                 

                  

               

                

                

   

                  

                  

                  

         

               

                

               

                 

             

                





               

           

     

               

     

               

                  

                

             

                 

               

                

             

     

      

                

                  

              

          

     

                

             

              

                 

                

                





 

                 

                  

           

                

                



             

                  

                   

                

         

               

              

          

               

               

            

                 

                  

             

                

 

                    
               
         
                   

                 
                
                   
                    
            





               

                

               

  

                

               

                  

              

                   

                

              

             

                

                    

                

                  

               

               

                



            

                

                 

                

                    

                   

                  

                

               





                

             

           

                   

              

                

              

              

                

          

            

             

               

    

                  

              

               



                

                   

                

                 

                  

                

               

                

                  
                    
                    
   





   

                

              

                 

                

                

               

    

            

               

                 

             

                    

             

              

                  

          

              

              

              

               

                 

                  

                

              

                   
                     
              





    

                

                 

               

             

             

   

                  

             

                  

            

            

               

              

                

                  

               

           

                 

              

                 

              

              

             

               

                

             

               

               

                 






              

             

              

                

               

              

              

            

          

               

              

               

              

              

              

          

     

             

              

               

             

             

             

 

                

             

                

               

                  

          





               

                

                

                

                  

                

                

                  

       

                

             

               

                

                

             

                

                 

               

               



    

                

                

                

           

              

                

                 
                  
          





                 

               

                 

                 

               

   

             

             

              

               

              

                 

                 

     

    

                 

               

            

                 

         

              

               

               

                

               

    

                    
                    
                   
                    
          





               

              

             

                 

              

               

                 



                 

               

               

                  

                

 

              

                   

                 

              

               

               

                  

            

             

                  

             

 

       

               

               





               

                

               

                

            

                   

                  

               

                 

                

             

               

            

      

                

                

                

               

   

              

                

             

             

            

            

               

                

                 

                

                





    

             

              

             

               

              

               

               

              

            

      

                

                 

                 

               

               

                

                  

               

                

   
             

              

               

 

                 

                 

     


 





       

              

                 

                   

             





           

             

                

                

                 

              

                 

              

                 

             

               

                  

                    

               

                 

                 

                

                

                

                 

                 

                   

                    

    

                

                 

                  

             

                

            





               

                  

                

                

              

                

        

             

                

               

               

            

                  

               

            

                   

               

               

               

              

     

     

              

                

              

            

            

              

               





               

              

                 

                

                    

               

                 

               

                 

                

                  

                

     

               

               

              

                 

                

 

              

                 

                 

                

                   

                

               

               

       
                  

                       
            





               

            

               

               

                  

                

      

  

               

              

               

              

             

                 

            

  

               

             

              

             

              

                    

                

                

                 

                

               

              

          





             

               

               

               

               

          

               

              

                 

              

              

               

                

             

               

               

               

                

             

                

           

                

               

                 

              

     

              

              

               

        





     

           

    

                 
                
              
               
                
     

            
                 
          

                   
                   
                 
           

                
                 

              
              
                  
               
                
      

  

               
                  
               
                 
       

 
                 

                 
                    
                  
                     


                  
                 
                  
                   
                     
                  
               

 





                  
                     
                    
                  
         

               
               
               
               
                 
                
                 
                  
                 
               
        

                
                    
                 
                
               
             

 
               

               
                  
                
          

                  
                   
                  
                  
              
               
               
                   
              
                   
                 
               
                   
                
       

                
                   
                 
             
                     
                 





               
               
                  
                    
            
                
   







            
     

           
       

             
               
        

              
    

              

            


            

            

             
     

           
  

              
             

               
           
     

              
             
 

             
       

             
         

             


             

             






            
   

           
      

             
           

            
   

            
             

            
          

             
 

              
              

               
      

              
       

              
    

            
             
    

             
         

             
             
     

             
      

               
            

              
             

              
     





              
     

              
  

               
             
 

            
         

           
    

              
         

             
         

              
         

             
          
      

             
   

             
 

           
 

            
     

              
 

                
   

            
             
        

            





Figure I. Constructing Networks. This figure illustrates the hypothetical construction of a network. There are 8 firms in 
the example (A through H), and a total of 15 directors sitting on the board of these firms (labeled 1 through 15). 
Interlocked board linkages produce two distinct networks and two firms (G and H) that are not connected to anyone 
else. The largest network consists of firms A through D, where firms A, B and C are linked to each other directly and firm 
D is linked to firms A and B indirectly through its direct link with C. Thus firms in the same network may be linked to each 
other through long chains of indirect links.
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Figure IIb. Zoom View #1. This figure is a zoom view 
near the "core" of the super-network. While each dot 
represents a firm, the number inside the dot 
represents the number of firms that the firm is 
connected to.

Figure IIc. Zoom View #2. The figure zooms into a 
more peripheral area of the super-network where firms 
have fewer connections to other firms than they do 
near the "core."

Figure IIa. The super-network. Firms that always remain inside the super-network 
are represented by black dots, while firms that enter and/or exit the super-network 
(In-out firms) are represented by red dots. Firms are linked if they share a common 
director.
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Note: The numbers inside firms are simply firm identifiers.

Figure IIIa. Sample network of In-out firms. This figure 
illustrates a sample network of firms before they enter the 
super-network. The three firms are connected through a 
line because they each have a director in common, but 
there is no director common to all three.

Figure IIIb. The figure shows firms in Figure IIIa once they 
have entered the super-network. Two firms (colored as 
white) have a director in common who joins the super-
network. Thus the two white firms are direct entrants into 
the super-network. The third firm, colored in yellow, enters 
incidentally.

Figure IIIc. A second sample network of In-out firms before 
they enter the super-network. The three firms are 
connected as a triangle because there is a single director 
who is on the board of each of the three firms.

Figure IIId. The figure shows firm in Figure IIIc once they 
have entered the super-network. One firm (colored as 
white) enters the super-network directly as it has a director 
(who is not common with the other two firms) who starts to 
sit on the super-network board. However, the other two 
firms, colored in yellow, enter incidentally.
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-------------+------------------------------           Adj R-squared =  0.9771
       Total |  44.9810542     9  4.99789491           Root MSE      =  .33854

------------------------------------------------------------------------------
        var7 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
        var6 |  -.7578194   .1070542    -7.08   0.000    -1.019772   -.4958672
        dum1 |   1.169858   .4413959     2.65   0.038      .089801    2.249914
     var6int |  -.3269439   .1513975    -2.16   0.074    -.6974003    .0435125
       _cons |  -.7524642   .3550587    -2.12   0.078    -1.621261    .1163331
------------------------------------------------------------------------------

Figure IVa.  Log loan size (relative to t=-1) against periods (6-month) after entry. 
This figure depicts what happens to the log of total firm credit from the banking 
sector as a firm gains entry into the super-network. We follow the same firm over 
time, and take out economy wide aggregate shocks (at industry and size level) by 
taking out firm and time interacted with sector fixed effects.

Figure IVb.  Default rate (relative to t=-1) against periods (6-month) after entry. 
This figure depicts what happens to the default rate of a firm as it gains entry into 
the super-network. We follow the same firm over time, and take out economy wide 
aggregate shocks (at industry and size level) by taking out firm and time interacted 
with sector fixed effects.
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Figure Va. Sample structures of In-out firms when not in the super-network. This 
figure shows that firms are often part of smaller networks before joining the super-
network.

Figure Vb. Sample structures of Other Network firms. This figure shows some 
sample structures of firms which are in networks other than the super-network, 
and which never join the super-network.
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Firm Type

Number of 
Firms (Total = 

105,917 
firms)

%age of 
Total Bank 

Credit Mean St. Dev. Mean St. Dev. Mean St. Dev.
Super-Network - Always In 2,838 45% 9.59 3.11 10.97 28.32 191,143 1,021,052
Super-Network - In-out 2,457 20% 8.50 2.86 17.87 35.44 81,396 478,366

34,482 21% 7.24 2.47 16.91 35.16 9,386 66,847

Non-Network Firms 66,140 15% 6.52 2.13 28.13 40.30 3,969 79,609

Mean St. Dev.
No.of Firm Neighbours When 
In

5.38 5.79

No.of Firm Neighbours When 
Out

3.08 2.40

No.of Neighbours' Directors 
When In

34.71 70.73

No.of Neighbours' Directors 
When Out

9.49 14.11

No.of Neighbours' Lenders 
When In

10.58 10.95

No.of Neighbours' Lenders 
When Out

4.89 4.73

Google Rank When In 0.84 0.62

Google Rank When Out 0.74 0.56
Google Rank of Neighbours 
When In

1.61 1.17

Google Rank of Neighbours 
When Out

0.83 0.62

Summary Statistics
Table I

This table presents statistics based on firms' connection to the super-network. In Panel A, we break firms into four 
categories: (1) Firms that are always in the super-network; (2) In-out firms which are in the super-network for some period 
of time in our sample, but not during all eight 6-month periods; (3) Other network firms which are never in the super-
netweork but which do share directors with other firms; and, (4) Non-network firms which never share directors with any 
other firms. In Panel B, we examine how different measures of firm power change for firms moving in and out of the super-
network. Measures of power include the number of neighbours a firm has, the number of these neighbours' directors, the 
number of lenders these neighbours have, the firm's own Google rank, and the average Google rank of the firms' 
neighbours (the Google rank is a power measure we construct based on the Google Pagerank algorithm).

Panel B: Firm Power Measures

Default RateLog Loan Size
Initial Borrowing 

(000s)

Panel A: Statistics by Firm Type

Other Network Firms (in 
networks of size 2 to 85)

41



(1) (2) (3) (4) (5) (6) (7)
0.166*** 0.184*** 0.154*** 0.177*** 0.183*** 0.128** 0.127**
(0.043) (0.043) (0.043) (0.043) (0.043) (0.059) (0.059)

0.012*** 0.012***
(0.002) (0.002)

0.126 0.126
(0.085) (0.085)

Fixed Effects Basic Expanded Basic Expanded Expanded Expanded Expanded

Observations 286,034 286,034 12,053 12,053 286,034 286,034 286,034

R-squared 0.59 0.60 0.44 0.36 0.60 0.60 0.60

Table II

InNetwork

Lagged Loan Growth

InNetwork * (Direct 
Entrant/Exitor)

This Table shows the effect of network membership on firm borrowing. Dependent variable is log of firm borrowing, and sample is restricted 
to non-defaulting firms. Data in Columns (1)-(2), and Columns (5)-(7) include all firms in sample. Columns (3)-(4) replicate Columns (1)-(2) 
in the restricted sample of firms that move in and out of the super-network. Robust standard errors are in brackets with * significant at 10%; 
** significant at 5%; and *** significant at 1%. "Basic" fixed effects are firm and time fixed effects. "Expanded" fixed effects include firm and 
time fixed effects, as well as size decile, industry, and firm city location fixed effects, all interacted with time fixed effects. "InNetwork" is a 
dummy variable equal to one if a firm is in the super-network and equal to zero if a firm is not. "Direct Entrants" are firms that enter the 
super-network directly, i.e. either one of their directors starts to sit on the board of a super-networked firm, or a super-networked director 
starts to sit on its board.

Effect of Network Entry on Total External Borrowing
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(1) (2) (3) (4) (5) (6) (7)

-1.728*** -1.632 -1.689*** -1.62*** -1.951*** -1.502*** -1.848***
(0.350) [0.351]*** (0.349) (0.348) (0.407) (0.464) (0.559)

0.167*** 0.167***
(0.004) (0.004)

-0.284 -0.218
-0.702 -0.807

Fixed Effects Basic Expanded Basic Expanded Expanded Expanded Expanded
Observations 397,416 397,416 15,043 15,043 254,576 397,416 254,576
R-squared 0.86 0.86 0.1 0.002 0.86 0.86 0.86

InNetwork * (Direct 
Entrant/Exitor)

Table III
Effect of Network Entry on Firm Financial Distress

This Table shows the effect of network membership on firm financial distress. Dependent variable is default rate. Columns (1) and (2) use the full 
sample of firms, while Columns (3)-(4) replicate Columns (1)-(2) in the restricted sample of firms that move in and out of the super-network. The 
number of observations reduces in Columns (5) and (7) because of the inclusion of lagged growth which is by construction missing for firms in their 
first period of data. Robust standard errors are in brackets with * significant at 10%; ** significant at 5%; and *** significant at 1%. "Basic" fixed 
effects are firm and time fixed effects. "Expanded" fixed effects include firm and time fixed effects, as well as size decile, industry, and firm city 
location fixed effects, all interacted with time fixed effects. "InNetwork" is a dummy variable equal to one if a firm is in the super-network and equal 
to zero if a firm is not.  "Direct Entrants" are firms that enter the super-network directly, i.e. either one of their directors starts to sit on the board of a 
super-networked firm, or a super-networked director starts to sit on its board.

Lagged Default Rate 
Growth

InNetwork
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(1) (2) (3) (4) (5) (6)

Log Loan Default Rate Log Loan Default Rate Log Loan Default Rate

0.143*** -1.582*** 0.184*** -1.414*** 0.334*** -1.903***
(0.042) (0.353) (0.045) (0.363) (0.057) (0.512)
6.543 16.47 6.546 16.438 6.545 16.442

(0.022) (0.161) (0.022) (0.161) (0.022) (0.161)
Fixed Effects Expanded Expanded Expanded Expanded Expanded Expanded
Observations 286,095 397,416 286,407 397,416 286,452 397,416
R-squared 0.60 0.86 0.60 0.86 0.60 0.86

InNetwork

Constant

This table shows the robustness of the network membership effect to different definitions of network 
construction. Specification A excludes all government directors. Specification B uses a network definition that 
excludes directors who do not own equity in their firms. Specification C examines networks where links are 
made between firms only if they have two or more directors in common. Robust standard errors are in 
brackets with * significant at 10%; ** significant at 5%; and *** significant at 1%. "Expanded" fixed effects 
include firm and time fixed effects, as well as size decile, industry, and firm city location fixed effects, all 
interacted with time fixed effects. "InNetwork" is a dummy variable equal to one if a firm is in the super-
network and equal to zero if a firm is not.

Table IV

Alternative Network Definitions

Specification A Specification B Specification C

44



(1) (2) (3) (4) (5)

Average Loan 
Size

Total number of 
creditors

%age credit 
from 

government 
banks

%age credit 
from private 

banks

 New Credit 
Share from 
Neigbours' 

Lenders
0.139*** 0.137*** -0.014*** 0.025*** 0.120***
(0.041) (0.018) (0.003) (0.005) (0.005)
6.412*** 1.041*** 0.294*** 0.51*** 0.211***
(0.021) (0.004) (0.002) (0.002) (0.005)

Fixed Effects Expanded Expanded Expanded Expanded Expanded
Observations 286,034 286,034 286,034 286,034 30,065
R-squared 0.57 0.86 0.9 0.86 0.88

Table V
Decomposing the Effect of Network Entry on External Borrowing

This Table decomposes the effect of network entry on bank credit. Column (1) considers the intensive 
margin and looks at average loan size from existing banks. Column (2) considers the extensive margin by 
examining whether network membership increases the number of lenders a firm is able to borrow from. 
Columns (3)-(4) test whether new credit is disproportionately coming from government or private banks. 
Column (5) tests how much of a firm's additional credit when it enters the network comes from new 
lenders that are its neighbour firm's lenders. Robust standard errors are in brackets with * significant at 
10%; ** significant at 5%; and *** significant at 1%. "Expanded" fixed effects include firm and time fixed 
effects, as well as size decile, industry, and firm city location fixed effects, all interacted with time fixed 
effects. "InNetwork" is a dummy variable equal to one if a firm is in the super-network and equal to zero if 
a firm is not.

Constant

InNetwork
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(1) (2) (3) (4) (5)
0.18*** 0.179*** 0.174*** 0.177*** 0.178***
(0.043) (0.043) (0.042) (0.042) (0.042)
0.099**
(0.040)
-0.045
(0.041)

0.075***
(0.027)
-0.074*
(0.043)

0.077**
(0.038)
-0.133
(0.043)

0.167***
(0.043)

-0.138***
(0.045)

0.021
(0.043)

-0.148***
(0.043)

Fixed Effects Expanded Expanded Expanded Expanded Expanded
Observations 286,034 286,034 286,034 286,034 286,034
R-squared 0.6 0.6 0.6 0.6 0.6

IN * # Neighbors' Directors 
When In

IN * # Neighbors' Directors 
When Out

IN * # Neighbors' Lenders When 
In

IN * # Neighbors' Lenders When 
Out

IN * Google Rank When In

IN * Google Rank When Out

IN * Avg. Google Rank of 
Neighbors When In

IN * Avg. Google Rank of 
Neighbors When Out

IN * # Neighbors When In

IN * # Neighbors When Out

Table VI
Heterogeneity in Network Benefit by "Power" of Connection

This Table examines heterogeneity in the network impact on a firm's borrowing. Dependent variable is log of firm borrowing.  Each 
column examines how the network value differs depending on the (standardized) measure of a firm's "power'' that is used (each 
measure is calculated when the firm is in the network and then when it is out of the network separately). Column (1) uses the number of 
neighboring firms one is directly connected to. Column (2) uses the number of directors one has direct access to. Column (3) looks at 
the total number of creditors the neighbors of a firm have access to. Column (4) is the firm's own Google rank. Column (5) is the average 
Google rank of the firm's neighbors. Robust standard errors are in brackets with * significant at 10%; ** significant at 5%; and *** 
significant at 1%. "Expanded" fixed effects include firm and time fixed effects, as well as size decile, industry, and firm city location fixed 
effects, all interacted with time fixed effects. "InNetwork" is a dummy variable equal to one if a firm is in the super-network and equal to 
zero if a firm is not.

InNetwork (IN)
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(1) (2) (3) (4) (5)
-1.605*** -1.578*** -1.588*** -1.577*** -1.631***
(0.351) (0.350) (0.350) (0.352) (0.351)

0.22
(0.349)

-1.028***
(0.342)

0.093
(0.376)

-1.384***
(0.381)

0.554*
(0.307)

-1.334***
(0.381)

-0.308
(0.367)
-0.808**
(0.383)

-0.628**
(0.354)

-1.231***
(0.374)

Fixed Effects Expanded Expanded Expanded Expanded Expanded
Observations 397,416 397,416 397,416 397,416 397,416
R-squared 0.86 0.86 0.86 0.86 0.86

IN * # Neighbors When Out

Table VII
Heterogeneity in Network Benefit by "Power" of Connection

This Table examines heterogeneity in the network impact on a firm's borrowing. Dependent variable is default rate.  Each column examines how the 
network value differs depending on the (standardized) measure of a firm's "power'' that is used (each measure is calculated when the firm is in the 
network and then when it is out of the network separately). Column (1) uses the number of neighboring firms one is directly connected to. Column (2) 
uses the number of directors one has direct access to. Column (3) looks at the total number of creditors the neighbors of a firm have access to. Column 
(4) is the firm's own Google rank. Column (5) is the average Google rank of the firm's neighbors. Robust standard errors are in brackets with * 
significant at 10%; ** significant at 5%; and *** significant at 1%. "Expanded" fixed effects include firm and time fixed effects, as well as size decile, 
industry, and firm city location fixed effects, all interacted with time fixed effects. "InNetwork" is a dummy variable equal to one if a firm is in the super-
network and equal to zero if a firm is not.

IN * # Neighbors When In

InNetwork (IN)

IN * Avg. Google Rank of 
Neighbors When In

IN * Avg. Google Rank of 
Neighbors When Out

IN * Google Rank When In

IN * Google Rank When Out

IN * # Neighbors' Directors When 
In

IN * # Neighbors' Directors When 
Out

IN * # Neighbors' Lenders When 
In

IN * # Neighbors' Lenders When 
Out
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(1) (2) (3) (4)
0.558*** 0.545*** 0.607*** 0.607***
(0.006) (0.006) (0.006) (0.006)
0.633*** 0.553*** 0.514*** 0.516***
(0.012) (0.012) (0.019) (0.019)

-0.564***
(0.020)

-0.505***
(0.021)

-0.424*** -0.348*** -0.311***
(0.030) (0.045) (0.049)

-0.394*** -0.051*** -0.075***
(0.031) (0.062) (0.065)

0.015
(0.015)

-0.139***
(0.053)
-0.006
(0.048)

Controls

City DR and 
Industry DR 

interacted with 
"Other-network 

Firm" separately. 

City DR and 
Industry DR 

interacted with 
"Other-network 

Firm", and "Super-
networked always 
in firm"  separately. 

City DR and 
Industry DR 

interacted with 
"Other-network 

Firm", and "Super-
networked always 
in firm"  separately. 

City DR and 
Industry DR 

interacted with 
"Other-network 

Firm", and "Super-
networked always 
in firm"  separately. 

Fixed Effects Basic Basic Basic Basic
Observations 1,315,562 1,315,562 973,839 973,839
R-squared 0.76 0.76 0.83 0.83

Industry Default Rate

City Default Rate

Table VIII
Networks and Insurance

This Table considers evidence for insurance benefits provided by network membership. The dependent variable is, for each column, the firm's own default 
rate. For each column, we examine how default rates covary with industry and city cohorts during common shocks. Columns (1)-(2) consider the full time-
series data. Column (1) looks at the overall insurance effect for firms that are ever in the super-network. Column (2) separately estimates the insurance 
impact on the super-network firms that enter/exit the network during our data period. Column (3) repeats Column (2) but restricts the sample to the periods 
for which we have directorship information. This is done in order to be able to compare the results to those of  Column (4) in which we examine how 
network insurance varies for a firm when it is in the network, compared to when that same firm is out of the network.  Robust standard errors are in 
parentheses with * significant at 10%; ** significant at 5%; and *** significant at 1%. "Basic" fixed effects are firm and time fixed effects. "InNetwork" is a 
dummy variable equal to one if a firm is in the super-network and equal to zero if a firm is not.

InNetwork * City DR * In-Out Super-
Network Firm

InNetwork * Industry DR * In-Out Super-
Network Firm

City DR * Super-network Firm

Industry DR * Super-network Firm

Industry DR * In-out Super-Network Firm

City DR * In-out Super-Network Firm

InNetwork
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