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Unfair inequalities
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Unfair inequalities
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Roemer’s Model

yi = g(Ci, ei)

- yi: individual’s i outcome (income, health, education,

access to basic services, ...);

- Ci: circumstances beyond individual control;

- ei: effort.



Types and effort tranches

- Romerian type: set of individuals sharing exactly the same

circumstances;

- effort tranche: set of individuals exerting the same effort;

- there is equality of opportunity if:

ei = ej ⇐⇒ yi = yj , ∀i, j ∈ 1, ..., n

⇒ inequality of opportunity (IOP ) = within-tranche

inequality.



Measurement strategy

- a substantial part of the empirical contributions ignore

effort;

- Roemer’s identification assumptions:

1 observability: we correctly assign individuals to types;

2 orthogonality: e |= C;

3 monotonicity: ∂g
∂e ≥ 0.

- degree of effort = quantile of the type-specific outcome

distribution;



3-step estimation

- identification of Romerian types;

- estimation of the type-specific outcome distribution;

- IOP = I
(

yi
E[y|ei ]

)
.



Simpliefied model



Non-parametric (Checchi and Peragine, 2010)



Types

- sparsely populated types → uncertain and upward-biased

estimates;

- arbitrary reduction of types → downward biased estimates;

- assumptions on the DGP (Ferreira and Gignoux, 2011) →
downward-biased estimates;

- recent contributions use machine learning (ML).



Can supervised ML help?

- yes: we have no idea of the data generating process;

- yes: we increasingly have larger set of controls and larger

sample size;

- yes: ML provides a non-arbitrary criterion to select model

complexity (minimize MSE out-of-sample).



Supervised learning: conditional inference trees



Conditional inference trees (Hothorn et al., 2006)

- choose α;

- ∀p test the null hypothesis of independence:

HCp = D(Y |Cp) = D(Y ), ∀Cp ∈ C;

- if no (adjusted) p-value < α → exit the algorithm;

- select the variable, C?, with the lowest p-value;

- test the discrepancy between the subsamples for each

possible binary partition based on C?;

- split the sample by selecting the splitting point that yields

the lowest p-value;

- repeat the algorithm for each of the resulting subsample.



Effort identification by ECDF approximation
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Opportunity tree in Germany: 1992

Locat.1989
p < 0.001

1

East West

Father.ISCO
p = 0.003

2

0, 1, 2, 3, 4 5, 6, 7, 8, 9 

Exp. outcome
0.78

Pop. Share
0.058

3
Exp. outcome

0.69
Pop. Share

0.144

4

Father.edu
p < 0.001

5

1, 5, 6 2, 3, 4
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6
Exp. outcome

1.34
Pop. Share

0.16

7

source: SOEP

Edu: 1=Sec., 2=Interm., 3=Tech., 4=Upper sec., 5=Other degr., 6=No degr., 7=Not atteded



Opportunity tree in Germany: 2016

Father.ISCO
p < 0.001
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source: SOEP

Edu: 1=Sec., 2=Interm., 3=Tech., 4=Upper sec., 5=Other degr., 6=No degr., 7=Not atteded



IOP in 1992
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IOP in 2016
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IOP overtime in Germany
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Opportunity tree: Chile 2009

nivel_father
p < 0.001

1

≤ 2 > 2

reg_madre
p < 0.001

2

I, II, III, IV, V, X, XI, XII, XIII, XV, Other country VI, VII, VIII, IX, XIV

reg_madre
p < 0.001

3

I, III, IV, V, X, XI, XIII, XV, Other country II, XII

nivel_mother
p < 0.001

4

≤ 1 > 1

reg_madre
p < 0.001

5

I, IV, V, X, XV III, XI, XIII, Other country

nivel_father
p < 0.001

6

≤ 0 > 0

raza
p < 0.001

7

Blanco o MestizoIndígena

Exp. outcome
0.99

Pop. Share
0.033

8
Exp. outcome

0.82
Pop. Share

0.004

9

raza
p < 0.001

10

Blanco o MestizoIndígena

reg_madre
p < 0.001

11

I, V, XV IV, X

reg_madre
p < 0.001

12

I, XV V

Exp. outcome
1.23

Pop. Share
0.004

13
Exp. outcome

1.05
Pop. Share

0.027

14

nivel_mother
p < 0.001

15

≤ 0 > 0

Exp. outcome
0.97

Pop. Share
0.005

16
Exp. outcome

1.01
Pop. Share

0.026

17
Exp. outcome

0.93
Pop. Share

0.007

18

raza
p < 0.001

19

Blanco o MestizoIndígena

nivel_mother
p = 0.005

20

≤ 0 > 0

Exp. outcome
1.13

Pop. Share
0.048

21
Exp. outcome

1.15
Pop. Share

0.102

22
Exp. outcome

0.96
Pop. Share

0.007

23

nivel_father
p < 0.001

24

≤ 1 > 1

nivel_mother
p < 0.001

25

≤ 2 > 2

raza
p = 0.004

26

Blanco o MestizoIndígena

Exp. outcome
1.12

Pop. Share
0.023

27
Exp. outcome

0.89
Pop. Share

0.001

28

nivel_mother
p = 0.01

29

≤ 3 > 3

Exp. outcome
1.15

Pop. Share
0.014

30
Exp. outcome

1.14
Pop. Share

0.011

31

nivel_mother
p < 0.001

32

≤ 3 > 3

raza
p = 0.006

33

Blanco o MestizoIndígena

Exp. outcome
1.19

Pop. Share
0.058

34
Exp. outcome

1.06
Pop. Share

0.003

35
Exp. outcome

1.28
Pop. Share

0.01

36

nivel_mother
p < 0.001

37

≤ 1 > 1

raza
p < 0.001

38

Blanco o MestizoIndígena

Exp. outcome
1.52

Pop. Share
0.013

39
Exp. outcome

1.24
Pop. Share

0.002

40
Exp. outcome

1.69
Pop. Share

0.009

41

nivel_mother
p < 0.001

42

≤ 1 > 1

reg_madre
p < 0.001

43

VI VII, VIII, IX, XIV

nivel_mother
p < 0.001

44

≤ 0 > 0

Exp. outcome
0.91

Pop. Share
0.013

45
Exp. outcome

0.94
Pop. Share

0.021

46

raza
p < 0.001

47

Blanco o Mestizo Indígena

nivel_father
p < 0.001

48

≤ 0 > 0

reg_madre
p < 0.001

49

VII, VIII, XIVIX

Exp. outcome
0.79

Pop. Share
0.056

50
Exp. outcome

0.71
Pop. Share

0.012

51

reg_madre
p < 0.001

52

VII, XIV VIII, IX

Exp. outcome
0.87

Pop. Share
0.035

53

nivel_mother
p < 0.001

54

≤ 0 > 0

nivel_father
p = 0.005

55

≤ 1 > 1

Exp. outcome
0.78

Pop. Share
0.009

56
Exp. outcome

0.9
Pop. Share

0.002

57
Exp. outcome

0.83
Pop. Share

0.052

58

nivel_mother
p < 0.001

59

≤ 0 > 0

Exp. outcome
0.64

Pop. Share
0.012

60
Exp. outcome

0.7
Pop. Share

0.009

61

nivel_father
p < 0.001

62

≤ 1 > 1

nivel_mother
p < 0.001

63

≤ 3 > 3

raza
p < 0.001

64

Blanco o MestizoIndígena

Exp. outcome
0.89

Pop. Share
0.021

65

reg_madre
p < 0.001

66

VI, VIII, XIVVII, IX

Exp. outcome
0.84

Pop. Share
0.001

67
Exp. outcome

0.64
Pop. Share

0.001

68
Exp. outcome

0.96
Pop. Share

0.005

69

nivel_mother
p < 0.001

70

≤ 3 > 3

reg_madre
p = 0.005

71

VIVII, VIII, IX, XIV

nivel_mother
p = 0.002

72

≤ 2 > 2

Exp. outcome
1.03

Pop. Share
0.005

73
Exp. outcome

1.24
Pop. Share

0.001

74
Exp. outcome

0.96
Pop. Share

0.025

75
Exp. outcome

1.07
Pop. Share

0.003

76

nivel_mother
p < 0.001

77

≤ 3 > 3

reg_madre
p < 0.001

78

I, IV, VI, VII, VIII, IX, X, XIV II, III, V, XI, XII, XIII, XV, Other country

nivel_mother
p < 0.001

79

≤ 2 > 2

nivel_father
p < 0.001

80

≤ 3 > 3

nivel_mother
p < 0.001

81

≤ 1 > 1

reg_madre
p < 0.001

82

I, VIII, IXIV, VI, VII, X, XIV

raza
p = 0.005

83

Blanco o MestizoIndígena

Exp. outcome
0.91

Pop. Share
0.007

84
Exp. outcome

0.72
Pop. Share

0.001

85
Exp. outcome

0.97
Pop. Share

0.009

86
Exp. outcome

1.02
Pop. Share

0.007

87

nivel_father
p < 0.001

88

≤ 4 > 4

Exp. outcome
0.93

Pop. Share
0.013

89
Exp. outcome

1.21
Pop. Share

0.003

90

nivel_father
p < 0.001

91

≤ 3 > 3

raza
p = 0.001

92

Blanco o MestizoIndígena

reg_madre
p = 0.003

93

I, IV, X, XIVVI, VII, VIII, IX

Exp. outcome
1.24

Pop. Share
0.006

94
Exp. outcome

1.09
Pop. Share

0.016

95
Exp. outcome

0.87
Pop. Share

0.002

96

nivel_father
p < 0.001

97

≤ 4 > 4

Exp. outcome
1.12

Pop. Share
0.007

98
Exp. outcome

1.42
Pop. Share

0.003

99

reg_madre
p < 0.001

100

II, XIIIII, V, XI, XIII, XV, Other country

nivel_father
p < 0.001

101

≤ 4 > 4

Exp. outcome
1.67

Pop. Share
0.007

102
Exp. outcome

2.93
Pop. Share

0.001

103

nivel_mother
p < 0.001

104

≤ 2 > 2

nivel_mother
p = 0.005

105

≤ 1 > 1

Exp. outcome
1.12

Pop. Share
0.027

106
Exp. outcome

1.23
Pop. Share

0.019

107

nivel_father
p < 0.001

108

≤ 4 > 4

Exp. outcome
1.35

Pop. Share
0.043

109
Exp. outcome

1.62
Pop. Share

0.006

110

nivel_father
p < 0.001

111

≤ 4 > 4

reg_madre
p < 0.001

112

I, IV, V, VI, VII, VIII, IX, X, XIVII, III, XI, XII, XIII, XV, Other country

raza
p < 0.001

113

Blanco o Mestizo Indígena

nivel_father
p < 0.001

114

≤ 3 > 3

nivel_mother
p < 0.001

115

≤ 4 > 4

Exp. outcome
1.07

Pop. Share
0.008

116
Exp. outcome

1.4
Pop. Share

0.002

117

reg_madre
p < 0.001

118

I, VII, VIII, IXIV, V, VI, X, XIV

Exp. outcome
1.22

Pop. Share
0.016

119
Exp. outcome

1.45
Pop. Share

0.018

120

reg_madre
p < 0.001

121

I, IV, VIII, IX, XIVV, VI, VII, X

Exp. outcome
0.78

Pop. Share
0.001

122
Exp. outcome

1.09
Pop. Share

0.001

123

nivel_mother
p < 0.001

124

≤ 4 > 4

Exp. outcome
1.59

Pop. Share
0.043

125
Exp. outcome

1.97
Pop. Share

0.005

126

reg_madre
p < 0.001

127

I, II, III, IV, V, VI, VII, VIII, IX, X, XI, XIV, XVXII, XIII, Other country

raza
p = 0.01

128

Blanco o MestizoIndígena

Exp. outcome
1.78

Pop. Share
0.017

129
Exp. outcome

1.05
Pop. Share

0.001

130

nivel_father
p < 0.001

131

≤ 5 > 5

Exp. outcome
2.24

Pop. Share
0.007

132
Exp. outcome

2.89
Pop. Share

0.017

133

source: CASEN

Circumstances considered:

race (3), region of bird (16), mother education (7), father education (7).



Opportunity tree: Chile 2009

source: CASEN

Both parents have at least secondary education
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