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The paradox of declining female subjective well-being

In the US and in most European countries, women’s subjective
well-being (SWB) has declined relative to men’s despite the gains
in education, labour market and civil rights (Stevenson and
Wolfers, 2009)

Three explanations (Stevenson and Wolfers, 2009, Bertrand 2011)
I Women juggle more tasks (inside and outside the household)
I Women perform more unpleasant tasks
I Women increasingly compare themselves to men
Roles
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Research question

Do women report higher subjective well-being when they compare
themselves to other women?

This hypothesis has never been tested directly
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The experiment

I We want to test if making the reference group explicit makes
the people change their reported SWB

I If at least some women compare themselves to men, we expect
women who are left unconstrained to report lower SWB in
domains where women are more disadvantaged than men

I We implement a randomized control trial on a large nationally
representative sample

I We prompt some women to evaluate their SWB by comparing
themselves to other women

I We leave other respondents’ reference group unconstrained.
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The paper

I We measure SWB as satisfaction about health, income,
leisure and life overall

I We carry out the same experiment on men to test asymmetric
effects of interpersonal comparisons.

I We use a double hurdle estimator to correct for possible bias
stemming from an increase in cognitive load due to the
treatment
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Data

Wave 5 of the Understanding Society Innovation Panel
I Representative survey of the population living in Britain south

of the Caledonian Canal
I Includes experiments on methodological and substantive topics
I Wave 5 collected in 2012
I Our experiment is a winning project of the 2011 public call
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Treatment

I Question C. (control) How dissatisfied or satisfied are you
with your [life domain]

I Question T. (treatment) How dissatisfied or satisfied are
you with your [life domain] if you compare yourself with other
[(wo)men]

I Answers were measured through Likert scales with the
options:

I Completely dissatisfied
I Mostly dissatisfied
I Somewhat dissatisfied
I Neither satisfied nor dissatisfied
I Somewhat satisfied
I Mostly satisfied
I Completely satisfied
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Testable predictions

I Consider the case of income and the case of a woman i
exposed to the treatment.

I If women are perceived to have on average lower income than
men, the treatment effect depends on i ’s ex-ante reference
group.

I i answers C by comparing herself with women only (same
gender ex-ante reference group) → No treatment effect

I i answers C by comparing herself with women and men
(unrestricted ex-ante reference group) → Positive treatment
effect

I The treatment effects for men are mirrored.
Model
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Other domains

I Women may be perceived to be more disadvantaged than men
regarding leisure, as women have been found to enjoy less or
worse quality leisure than men (Krueger, 2007; Bertrand,
2011; ONS, 2017)

I The gender health gradient is unclear. Women live longer
than men, but generally report worse health conditions, and
higher pain levels (Case and Paxson, 2005; Crimmins et al,
2010, Bartley and Fillingim, 2013)

I The effect on life overall is undetermined.
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Results
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Cognitive load -problem-

I When Likert scales contain a middle-alternative, some of the
middle answers could be spurious

I The T question is likely to be cognitively more demanding
than the C question

I Treated individuals may choose the spurious answer more than
non treated ones

↓
Hypothesis of ordinality of the data may not be invoked
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Cognitive load: the problem

Causes of spurious answers:
I Satisficing (Krosnick, 1991)

I Fatigued/poorly motivated respondents
I Select the middle-alternative to avoid answering the question
I Not interested in the question
I If encouraged, will give a directional answer

I Hidden don’t knows (Sturgis et al., 2014)
I Respondents who do not hold an opinion on the issue
I Select the middle-alternative to avoid admitting ignorance
I Are the most interested in the question
I If encouraged, will choose an explicit don’t know
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Cognitive load: past solutions (data collection side)

I Removing the neutral alternative
→ May create ‘forced directional’ responding for respondents
with a genuine neutral position

I Branching (e.g., Malhotra et al., 2009)
→ It only addresses satisficing, not hidden non-response

I Using follow-up questions for respondents who initially select
the mid-point (Sturgis et al., 2014)
→ Expensive, cannot be done systematically

I Substituting Likert scales with single items questions (e.g.,
Höhne and Lenzner, 2018; Rossmann et al., 2018)
→ May increase cognitive burden

Little agreement on the solution!
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Cognitive load: our solution (data analysis side)

Middle Inflated Ordered Probit (MIOP) estimator
I Explicitly models middle answers can result from two different data

generation processes
I Similar to zero inflated Poisson/Negative Binomial with data

recorded in bands (ZIOP)
I Estimated by maximum likelihood

Advantages:
I Doesn’t increase data collection costs
I Can be used for all types of questions

Disadvantages:
I Requires strong parametric assumptions
I Requires (at least in practice) exclusion restrictions
I Requires to collapse the data into three-items Likert scales
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The MIOP

Spurious or genuine? (y∗ = zγ + ε)

Genuine answer (ỹ = xβ + η)Spurious neutral

Dissatisfied Neutral Satisfied
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The MIOP

I Let y be a random variable taking values j = {1, 2, 3}. The
value 2 is the neutral outcome. We want to estimate the
probabilities P(y = j) for j = {1, 2, 3}.

I The probability of choosing against a spurious answer depends
on the the latent variable:

y∗ = zγ + ε. (1.1)

I The probability of choosing one of the satisfaction outcomes
depends on the latent variable

ỹ = xβ + η (1.2)

I Both ε and η are assumed to be normally distributed.
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The MIOP-estimation-

I (1.1) is modelled as a split probit
I (1.2) e is modelled as an ordered probit.
I The error terms ε and η are assumed independent
I The probabilities of the outcomes dissatisfied (1), neutral (2)

and satisfied (3) can be written as follows:

P(y = j) =


P(y = 1) = Φ(zγ)[1 − Φ(xβ)]
P(y = 2) = [1 − Φ(zγ)] + Φ(zγ)[Φ(µ − xβ) − 1 + Φ(xβ)]
P(y = 3) = Φ(zγ)[1 − Φ(µ − xβ)]

(1.3)
I z contains exclusion restrictions:

I Number of neutral answers reported in other questions
measured via Likert scale in the same wave (ER1)

I Random receipt of a ‘Norm’ motivational letter (ER2)
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Results (MIOP)

Unsatisfied

Genuine Neutral

Satisfied

Spurious Neutral

Total Neutral

-.1 -.05 0 .05 .1 .15

Women, ER1 only Men, ER1 only

Women, ER1+ER2 Men, ER1+ER2

N: ER1 F=948, M=777; ER1+ER2 F=947, M=776

Tables

18 / 31



Conclusions

I Women report higher satisfaction when they are prompted to
compare themselves to other women, especially in domains
(income and leisure) where women are perceived to be more
disadvantaged.

I When potential attenuation effects are corrected for, we find
the treatment also increases women’s satisfaction about
health.

I We find no effects for men. → We interpret this as evidence
that inter-personal comparisons are upward

I Miop can be used to correct for contextual effects with data
collected via Likert scales
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Results (ordered probit, marginal effects)
Health: Dissatisfied Health: Neutral Health: Satisfied

(1) (2) (3) (4) (5) (6)
Women Men Women Men Women Men

T: same gender -0.051 0.011 -0.011 0.003 0.061 -0.013
(0.035) (0.038) (0.008) (0.010) (0.043) (0.047)

Income: Dissatisfied Income: Neutral Income: Satisfied

Women Men Women Men Women Men
T: same gender -0.149*** 0.033 -0.033** 0.005 0.182*** -0.038

(0.049) (0.065) (0.015) (0.009) (0.063) (0.074)

Leisure: Dissatisfied Leisure: Neutral Leisure: Satisfied

Women Men Women Men Women Men
T: same gender -0.072** -0.038 -0.019* -0.014 0.091** 0.052

(0.033) (0.034) (0.010) (0.013) (0.042) (0.047)

Overall: Dissatisfied Overall: Neutral Overall: Satisfied

Women Men Women Men Women Men
T: same gender 0.023 0.014 0.009 0.007 -0.032 -0.020

(0.032) (0.032) (0.012) (0.015) (0.044) (0.047)

*** 1 percent ** 5 percent * 10 percent.
Controls: age, age squared. The sample for income is only composed by respondents
not in a registered couple
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Results (multinomial probit, marginal effects)
Health: Dissatisfied Health: Neutral Health: Satisfied

(1) (2) (3) (4) (5) (6)
Women Men Women Men Women Men

T: same gender -0.098*** 0.009 0.106** 0.009 -0.008 -0.018
(0.037) (0.042) (0.045) (0.037) (0.049) (0.050)

Income: Dissatisfied Income: Neutral Income: Satisfied

Women Men Women Men Women Men
T: same gender -0.160*** -0.001 0.003 0.074 0.157** -0.073

(0.055) (0.071) (0.056) (0.074) (0.069) (0.080)

Leisure: Dissatisfied Leisure: Neutral Leisure: Satisfied

Women Men Women Men Women Men
T: same gender -0.078** -0.058 -0.006 0.027 0.084* 0.030

(0.037) (0.038) (0.033) (0.041) (0.045) (0.050)

Overall: Dissatisfied Overall: Neutral Overall: Satisfied

Women Men Women Men Women Men
T: same gender -0.031 0.013 0.099** 0.005 -0.068 -0.018

(0.034) (0.038) (0.041) (0.038) (0.047) (0.049)

*** 1 percent ** 5 percent * 10 percent.
Controls: age, age squared. The sample for income is only composed by respondents
not in a registered couple

Graphs

21 / 31



Results (multinomial probit, coefficients)
A. Health B. Income C. Leisure D. Overall

(1) (2) (3) (4) (5) (6) (7) (8)
Women Men Women Men Women Men Women Men

Dissatisfied
T: same gender -0.797*** -0.015 -0.477 -0.279 -0.227 -0.326 -0.548** 0.035

(0.252) (0.250) (0.311) (0.301) (0.218) (0.240) (0.241) (0.262)
Satisfied

T: same gender -0.496** -0.072 0.253 -0.020 0.158 -0.067 -0.519** -0.050
(0.240) (0.237) (0.292) (0.282) (0.201) (0.224) (0.210) (0.231)

N 948 777 433 452 950 773 951 773

*** 1 percent ** 5 percent * 10 percent.
Controls: age, age squared. The sample for income is only composed by respondents not in a registered couple

Graphs
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Results (MIOP, marginal effects)

ER1 ER1+ER2

(1) (2) (3) (4)
Women Men Women Men

Dissatisfied -0.092*** -0.003 -0.086*** -0.005
(0.001) (0.009) (0.002) (0.003)

Genuine Neutral -0.002 0.026*** -0.008 0.027
(0.002) (0.001) (0.007) (0.023)

Satisfied 0.077** -0.007 0.078*** -0.005
(0.030) (0.005) (0.001) (0.020)

Spurious Neutral 0.058*** 0.031*** 0.052*** 0.034***
(0.012) (0.009) (0.001) (0.003)

Total Neutral 0.057*** 0.057*** 0.043*** 0.061**
(0.014) (0.010) (0.008) (0.026)

N 948 777 947 776

*** 1 percent ** 5 percent * 10 percent.
Controls: age, age squared.

Graphs
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Trends in self-reported gender attitudes in Britain
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Model: the case of satisfaction about income

I We are interested in i ’s income satisfaction. Let xi be i ’s
income.

I Let N = {1, 2, 3, ..., n} be a set of agents organized in a
network g0 with i and j∈ N. g0 is represented by the
adjacency matrix G0 with generic entry g0ij .

I If g0ij = 1, i compares herself to j ; if g0ij = 0, i does not. Note
that g0ii = 0.

I Let N0
i (g0) = {j ∈ N : g0ij = 1} be i ’s ex ante reference group:

the group of all the js i compares herself to in the absence of
the treatment.
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Model: the case of satisfaction about income

I Income satisfaction can be written as

si = ui(xi) + νi [xi −
∑
j∈N

g̃∗ij xj ]︸ ︷︷ ︸
comparative component

+θi (1.4)

where g̃∗ij = g0
ij∑N

j=1 g0
ij

I With our treatments, we experimentally modify i ’s reference
group, i.e., we modify network g0 severing some links when
g0ij = 1

Predictions
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Mechanisms (Leisure)

I We compare women with different gender leisure gaps
I We divide the women in two groups

I Women who do much more/more housework than their (male)
spouse/partner higher gender leisure gap → bigger effect

I Women who do much less/less/same housework than their
(male) spouse/partner lower gender leisure gap → smaller
effect

I If women do not compare themselves to men, the leisure gap
shouldn’t play a role

I Data: IP5
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Mechanisms (Leisure)
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Mechanisms (Income)

I We compare women with different gender pay gaps
I We divide the women in two groups

I Women who work in sectors with higher gender pay gap →
bigger effect

I Women who work in sectors with lower gender pay gap →
smaller effect

I If women do not compare themselves to men, the gender pay
gap shouldn’t play a role

I Data: ONS, UK Standard Industrial Classification (SIC) 2007
(20 sectors at the UK level)
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Mechanisms (Income)
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