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INTRODUCTION 
In Spain, in the evaluation of the theses several academics contribute: supervisors, chairs and 
memberships of the academic assessment boards (AAB). Supervisors propose members of 
AAB and the PhD commissions from universities select these academics as members of the 
definitive AAB. This fact generates evident relationships between members that can be 
analysed and measured using indicators. Our objective is to propose indicators describing 
relations between supervisors involved in the academic assessment in the Spanish theses. 
These indicators, when applied to a complete set of theses in a specific field, can provide 
insights on relations of patronage and academic power between academics and contribute to 
drawn a picture of the field structure from a sociological point of view. 
 
METHOD 
We use data from 3,413 theses obtained from TESEO, database of the Ministry of Education, 
Culture and Sports, which includes the Spanish theses defended and approved after its 
evaluation. The search was limited to the theses defended in the universities with degree in 
Sociology, indexed by UNESCO code related to Sociology.  
 
We propose two indicators to measure the level of relation between supervisors: a Endogamy 
Index (EI), which measures the level of closing of each supervisor in relation to the 
participation of different members to the AAB in supervised theses; and a Reciprocity Index 
(RI), which measures the level of symmetry in the reciprocity between each two 
academicians in the participation to the AAB of the respective theses. 
 

A) To obtain the EI, we propose to combine two sub-indexes. 

                                                 
1 Supported by MINECO (CSO2012-39632-C02-01) and Genalitat Valenciana (GVPrometeo2013-041). 
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1. Closedness Index (CI), which measures the level in which a supervisor closes the 
participation in the AAB to a reduced number of academicians. We supposed that each 
AAB is compound for five members. 

 
a. First, we establish a maximum number of academic participants in all the 
AAB of the theses of a same supervisor (MaxM): a maximum of two members 
repeated in all the AAB and three members that are always different. We obtain 
this maximum adding two to the number of theses (Nth) multiply by three. 
Therefore, MaxM=2+(3*Nth). 
 
b. Second, we calculate a ratio between the number of members participants 
(NM) and the maximum of members (MaxM). When NM=MaxM, the ratio will 
be 1 indicating the maximum openness. Therefore, if we discount this ratio to 1, 
we obtain a no-normalised2 closedness index (CIa). So, CIa=1‒(NM/MaxM). 
 
c. Third, we calculate the maximum of no-normalised closedness (MaxCIa), 
which we obtain with the division of 5 (minimum of participants in all the AAB) 
for the maximum number of possible members (MaxM). Therefore, 
MaxCIa=1‒(5/MaxM). 
 
d. Finally, we obtain the CI as the ratio between CIa and MaxCIa. So, CI = 
CIa/MaxCIa. 
 

2. Concentration Index (CoI), which measures the level in which a supervisor 
concentrates the majority of participations in some few academicians.  

 
a. First, we calculate the geometrical average of the relative participations of 
each member of the AAB over all the participations in the AAB of the theses of 
the supervisor ‒Relative Participation (RP)‒. 
 
b. Second, we calculate the value of the proportion that supposes a theoretical 
equal participation of all the participants in the total of participations ‒Equitable 
Participation (EP)‒, which is the ratio between 1 and the number of members 
(NM). 
 
c. Finally, to obtain the CoI, we calculate the ratio between EP and RP. When 
RP=EP, we have an equitable distribution. Therefore, if we subtract 1 to the ratio 
obtained, we have an indicator of concentration. So, CoI=(PE/PR)‒1. 

 
3. Endogamic Index (EI) is the result to combine the CI with the CoI, so: 
EI=C1*(1+CoI). 
 

B) To obtain the RI, which measures the level in which two supervisors keep a symmetrical 
relation in his mutual participations in the AAB of the other, we propose the following steps: 
 

                                                 
2 Since the maximum depends of the number of theses supervised. 
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1. Participation Ratio (PaR): number of participations over the total theses. It's 1 when 
a supervisor has participated in all the theses supervised by the other. 
 
2. Reciprocity of Participation Index (RPI): it's the ratio of the minimum PaR of the 
two supervisors divided by their maximum. It's 1 when the presence of a supervisor in 
the AAB of the theses of the other is the same for the two supervisors, and therefore it 
indicates maximum symmetry. 
 
3. Presidencies Ratio (PrR): number of presidencies of one supervisor in the AAB of 
the other over the total of participations in the AAB of the other. 
 
4. Reciprocity of Presidencies Index (RPrI): it's the minimum of the PrR of the two 
supervisors divided by their maximum. This index is 1 when the presences of the two 
supervisors as presidents of the AAB of the other are identical. 
 
5. Reciprocity Index (RI): it's the arithmetical average of RPI and RPrI. 

 
RESULTS 
The Table 1 shows an example of the EI where we can see that the supervisor 2 (S2) is the 
highest EI followed by the S3. However, the S3 has highest CoI. The S4 has lowest EI. So, S2 
and S3 are the most inbred supervisors; that is, often they invite the same people to join the 
AAB of their theses. 
 

Table 1. Process to obtain the EI. 
Supervisors Nth NM MaxM CIA MaxCIa CI TR RP EP CoI EI 
S1 14 27 44 38.6% 88.6% 43.6% 51 3.1% 3.7% 20.4% 52.5% 
S2 12 17 38 55.3% 86.8% 63.6% 45 4.4% 5.9% 34.3% 85.5% 
S3 21 31 65 52.3% 92.3% 56.7% 87 2.4% 3.2% 37.1% 77.7% 
S4 24 67 74 9.5% 93.2% 10.1% 102 1.3% 1.5% 18.6% 12.0% 

 
 

 
The Table 2 shows an example of the RI where we can see that the academic pair E has the 
greatest reciprocity followed by the pair C. In the RPrI, the academic pairs B and D obtain a 
zero level, to indicate that their relations isn't symmetric; therefore, their relationship are of 
domination, power of an academic over another. 

 
Table 2. Process to obtain the RI. 

Academic 
pairs  

Participation 
number Chairs  

Total 
theses 

supervised 
PaR RPI PrR RPrI RI 

A1 → A2 11 9 14 78.6% 78.6% 81.8% 73.3% 76.0% 
A2 → A1 5 3 5 100.0% 60.0% 
B1 → B2  10 10 12 83.3% 48.0% 100.0% 0.0% 24.0% 
B2 → B1 6 0 15 40.0% 0.0% 
C1 → C2 9 8 19 47.4% 82.1% 88.9% 80.4% 81.2% 
C2 → C1 7 5 18 38.9% 71.4% 
D1 → D2 8 0 19 42.1% 67.4% 0.0% 0.0% 33.7% 
D2 → D1 5 5 8 62.5% 100.0% 
E1 → E2 7 6 9 77.8% 71.4% 85.7% 93.3% 82.4% 
E2 → E1 5 4 9 55.6% 80.0% 
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CONCLUSIONS 
These indexes can provide an insight of the groups configuration by the theses supervisors in 
relation to the formation of the AAB. 
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