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Introduction

Introduction: the importance of female autonomy

I Intrinsic: Autonomy/agency is connected to wellbeing, can remove
inequalities that depress wellbeing (Sen 1999).

Positive agency
(”power to”) and negative agency (”power over”); passive agency
(when there is little choice) and active agency (purposeful
behaviour) (Kabeer, 2005).

I Higher female autonomy associated with:

1. Ability to benefit from business training for entrepreneurs
(Field, et al. 2010; AER).

2. Probability of using contraceptives (Moursund and Kravdal,
2003; although contested by Morgan et al. 2002).

3. Prenatal care, delivery and postnatal care (Mistry et al. 2009).
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Introduction: female autonomy in India

I Long history of many studies on India (also Bangladesh, Pakistan
and other major Asian nations), e.g. Dyson and Moore (1983).

I Main themes: Measurement, causes (”determinants”) and
consequences/impacts; mismatch in perceptions between husband
and wife.

I Typical correlates:

1. Kinship systems (posited by Dyson and Moore).
2. Woman’s earnings, family income (in Bangladesh, Anderson

and Eswaran 2008); dowry, goods owned (Jejeeboy and Sathar,
2001).

3. Wife and husband education (Anderson and Eswaran 2008;
Jejeeboy and Sathar, 2001).

4. Co-residing mother-in-law (AE, 2008; JS 2001).
5. Religion and region (Jejeeboy and Sathar, 2001).
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The challenge of social comparisons based on ordinal
variables

I We would like to compare levels of female autonomy across
different Indian states, and our autonomy variables are ordinal.

I Allison and Foster (2004) noted that comparisons of averages
based on ordinal variables are not very reliable since they
depend on arbitrary scales.

I Despite this warning, averages from ordinal variables are still
heavily used in many literatures.
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The challenge of social comparisons based on ordinal
variables

Category PA PB Scale 1 Scale 2 Scale 3

Very sad 0.25 0.15 1 1 1
Sad 0.2 0.2 2 5 2
Neutral 0.1 0.3 3 8 4
Happy 0.2 0.2 4 10 7
Very happy 0.25 0.15 5 11 11
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Which country has a higher average happiness? A or B?

Scale µA µB

1 3 3
2 6.8 7.2
3 5.2 4.8
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The challenge of social comparisons based on ordinal
variables

What can be done with ordinal variables?

I Report everything using probability distributions (e.g. the
Indian Government’s ”Gender equality and women’s
empowerment in India” report).

I Latent variable models (e.g. ordered probit; MIMIC, SEM,
etc.).

I A counting approach.

I Stochastic dominance and related non-parametric
distributional analysis tools.
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Introduction: This paper’s contribution

1. Using stochastic dominance for ordinal variables, we document
whether autonomy comparisons across Indian states are robust to
different (arbitrary) scales.

2. When the dominance conditions hold, the ensuing robust ordering
has an interpretation in terms of preferences over lotteries based on
individual ”utility” functions.

3. We also show how to rank the dominance conditions in terms of the
differences in social welfare that they entail.

4. We find that Southern and North-Easter states tend to dominate
Northern states. But there are important exceptions and results
depend on the autonomy aspect.

5. The strongest welfare differences usually involve North-Eastern
states dominating Northern states.
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Methodology

Notation and preliminaries

Let X be an ordinal variable with S categories, such that:
x1 ≤ x2 ≤ ... ≤ xS .

The distribution of X in a society is given by:
P : [p(1), p(2), ..., p(S)], where: p(i) ≡ Pr[X = xi ]. Likewise the
cumulative distribution is: F : [F (1),F (2), ...,F (S)], where:
F (i) =

∑i
j=1 p(j).

A person with X = xi enjoys utility U(i). Society’s expected or
average welfare is: W =

∑S
i=1 p(i)U(i).

For society A we add subscripts to the formulas.
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Robust comparisons with ordinal variables

Let ∆W ≡WA −WB , and the same for ∆p or ∆F .

We know that:

∆W =
S∑

i=1

U(i)∆p(i) (1)

If we sum by parts (”Abel’s formula”) we get:

∆W = −
S∑

i=1

UX (i)∆F (i) (2)

where: UX (i) ≡ U(i)− U(i − 1).
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Robust comparisons with ordinal variables

Now with equation 2 (∆W = −
∑S

i=1 UX (i)∆F (i)) we derive the
following first-order dominance condition:

First-order dominance condition

∆W > 0 ∀UX > 0↔ ∆F (i) ≤ 0 ∀i ∈ [1,S ] ∧ ∃j |∆F (j) < 0



Methodology

Robust comparisons with ordinal variables

Summing equation 2 by parts yields also a second-order dominance
condition which is relevant for concave utility functions and/or
concave (arbitrary) scales:

Second-order dominance condition

∆W ≥ 0 ∀UX > 0 ∧ UXX ≤ 0 ↔ ∆G (i) ≤ 0 ∀i ∈ [1,S ] ∧
∃j |∆G (j) < 0

where: UXX (i) = UX (i)− UX (i − 1) and G (i) =
∑i

j=1 F (j).



Methodology

Further tools for distributional dissimilarity analysis

Dominance tests are performed using the procedure proposed by
Yalonetzky (2013).

Stochastic dominance conditions ensure the robustness of an
ordinal comparison, ie. whether ∆W > 0 or not. However they are
silent as to the magnitude of the difference.

Can we do better than this? Yes: Two additional distributional
conditions are informative of the quantitative differences between
two (or more) comparison pairs.
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Intensity of the first-order dominance condition: the strong
case

Let ∆WA−B = WA −WB and ∆WC−D = WC −WD and assume
that A and C dominate B and D respectively.

Using equation 2 it
is easy to prove the following:

Strong dominance intensity

∆WA−B > ∆WC−D ∀UX > 0 ↔ ∆FA−B(i) ≤ ∆FC−D(i) ∀i ∈
[1, S ] ∧ ∃j |∆FA−B(j) < ∆FC−D(j)

This condition requires comparing pairs of pairs, i.e. pairs of ∆F
for each category and each comparison pair (e.g. A-B versus C-D).
Since it is too cumbersome for our purposes, we do not use it in
the paper (as we have hundreds of comparisons), but it is used in
Chaudhuri, Gradin and Yalonetzky (2012).
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Methodology

Intensity of the first-order dominance condition: the weak
case

To compute the sum of ∆F (i) we use one of the indices by Silber
and Yalonetzky (2011): I = 1

S−1

∑S
i=1 |∆F (i)|. So whenever

IA−B > IC−D then ∆WA−B > ∆WC−D according to the weak
dominance intensity condition.
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Conditioned results: Top wealth quintile and husband’s
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(12.2%), Nagaland (9.9%), Mizoram (8.3%), Goa (7.7%).

I Main ”dominated”: Kerala (11.6%), Orissa (10.5%), Haryana
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I ”Top five” relationships: Sikkim>Maharashtra (0.1604),
AruP>Maharashtra (0.1423), Sikkim>Bihar (0.1301),
Nagaland>Kerala (0.1262), Sikkim>Kerala (0.1248).
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time. But there are often important exceptions (e.g. Kerala is a
main dominated state on husband’s money).

I Conditioning does not change the picture much (although we have
only started exploring).
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I Show results in maps?

I A dominance ”tree”.

I Look at joint ”autonomy deficiencies”: Through a latent
variable model (e.g. MIMIC, SEM)? Through a counting
approach? Other researchers have pursued, or are pursuing,
similar paths.



Concluding remarks

To do list

I Regional analysis North versus South, North-East versus each.

I Show results in maps?

I A dominance ”tree”.

I Look at joint ”autonomy deficiencies”: Through a latent
variable model (e.g. MIMIC, SEM)? Through a counting
approach? Other researchers have pursued, or are pursuing,
similar paths.



Concluding remarks

To do list

I Regional analysis North versus South, North-East versus each.

I Show results in maps?

I A dominance ”tree”.

I Look at joint ”autonomy deficiencies”: Through a latent
variable model (e.g. MIMIC, SEM)? Through a counting
approach? Other researchers have pursued, or are pursuing,
similar paths.



Concluding remarks

To do list

I Regional analysis North versus South, North-East versus each.

I Show results in maps?

I A dominance ”tree”.

I Look at joint ”autonomy deficiencies”: Through a latent
variable model (e.g. MIMIC, SEM)? Through a counting
approach?

Other researchers have pursued, or are pursuing,
similar paths.



Concluding remarks

To do list

I Regional analysis North versus South, North-East versus each.

I Show results in maps?

I A dominance ”tree”.

I Look at joint ”autonomy deficiencies”: Through a latent
variable model (e.g. MIMIC, SEM)? Through a counting
approach? Other researchers have pursued, or are pursuing,
similar paths.


	Introduction
	Methodology
	Data and estimation choices
	Results
	Concluding remarks

