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Information Theory based Indexes  (Theil T and Theil L) 

01.17 details from 01.17 to 01.183  

 
  

Concept of the Theil-T index assess how much a given income distribution (each person receive y
i
 of total income) 

is away of a perfect uniform distribution (each person receive 1/n of total income), or the redundancy degree.  
The Theil L is the other way around. (see 01.172)  
 

 
Where xi  is individual i income, N is population size and 𝜇 is mean income. 
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Still another application: Understanding Inequality of Opportunities in Brazil 

Drawing on the distinction between variables of ‘circumstance’ (not in control of the 

individual) and ‘effort’ (in control of the individual) in John Roemer’s work on equality of 

opportunity, their approach is to simulate the reduction in earnings inequality which would 

attain if differences in circumstance variables were eliminated. 

The five observed circumstances (father’s and mother’s education; father’s occupation; race; 

and region of birth) are found to account for between 10% and 37% of the Theil index, when 

accounting for possible biases. Parental education is the most important circumstance 

affecting earnings, but the occupation of the father and race also play a role. On average, 

some 60% of the effect of these circumstances operates directly through earnings, while the 

remaining 40% or so operate by affecting the level of efforts expended by individuals. The 

decomposition is applied to the distribution of male earnings in urban Brazil in 1996. 

  

 

 

 

 J-divergence (see *01.19) measure is the simple sum of Theil T and Theil L indexes (J = T+L): 
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J-Divergence can also be expressed in terms of its within and between groups components, 

in terms of the sum of  Theil-T and Theil-L respective components: 

   J =  T + L =  T𝑒 + L𝑒 +  ∑Yℎ Tℎ

𝑘

h=1

+∑πℎ Lℎ

𝑘

h=1

 

𝐺𝑟𝑜𝑠𝑠 𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝐿𝑒𝑣𝑒𝑙  𝐽 = 𝐽𝑒𝑡  ⁄ 𝐽𝑡  & 𝐶ℎ𝑎𝑛𝑔𝑒 =
∆(𝐽𝑒𝑡)/ ∆(𝐽𝑡)  

 
T, L & J Contributions according to income level  

Key point: J-divergence implies in shares (Always non negative) for each income-

bracket and individuals. It allows to move from variables (education for example) to 

specific groups (higher education, top 1% incomes, etc). 

 
Source: RAIS microdata 

Gross Contribution to Inequality J-Divergence

Educati

on*
Gender Age Firm size Sector

Type of

Firm

Individual 

Firm

Levell 2015 32,81% 0,96% 10,82% 13,62% 8,63% 8,15% 64,7%

Change 2001 

to 2015 33,33% 0,82% 10,82% 7,65% 13,47% -2,61% 75,86%

Gross Contribution to Inequality J-Divergence CATEGORIES

Level

2015

Education: 

Completed 

College

Firm Size:

>1000

Employees

Income

Brackets: Top 

0,1%

Income

Brackets: 

Top 1%

Income

Brackets:Top 5%

48,7% 34,8% 7,13% 27,57% 52,2%

Source: RAIS microdata 
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Mincerian Regression: Individual earnings inequality within educational groups    
How much do variables explain? Variance of Logs – share of inequality explained 
Firms fixed effects are key! 


