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Abstract 
How accurately does household income reflect the well-being of the individuals living within the 
household? Looking at household income does not take unequal consumption sharing within families, 
the value of time use (leisure and housework) and preference heterogeneity into account. I build a model 
of family decision-making and the marriage market which jointly captures these aspects and estimate 
the model based on British time use data. I use the estimated model to study poverty and inequality 
based on the individual-level Money-Metric Welfare Index (MMWI). The main result is that only 59% 
of individuals who are poor in terms of the MMWI (’welfare-poor’) are also income-poor, suggesting 
that the conventional focus on income misses a substantial fraction of the welfare-poor. I find that 
accounting for unobserved preference heterogeneity is an important factor in assessing individual 
welfare. From an aggregate perspective, inequality within families accounts for 18% of overall welfare 
inequality, and heterogeneity in economies of scale across households account for 23% of welfare 
inequality. Finally, to illustrate the policy relevance of individual welfare measures, I study how 
minimum wage increases affect welfare-poverty in this framework. 
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1 Introduction

The discourse surrounding inequality often focuses on household income and a vast literature has
studied household income inequality and its implications (see e.g. Atkinson and Bourguignon
(2014)). Let’s consider a simple example involving a childless couple consisting of partner A
(Alex) and partner B (Bertie), who have a total monthly household income of £2100. The conven-
tional approach to measuring inequality is to adjust household income for economies of scale (the
fact that some goods, like housing, are public goods within the household) and, using the OECD
equivalence scale, assign a value of £1400 (=£2100/1.4) to each person. How accurately does this
calculation reflect the economic well-being of Alex and Bertie? The answer to this question is
important for the analysis of inequality and poverty in labour and macroeconomics.

A substantial body of work in the literature on collective household models has pointed out that
there are several reasons why household income is not a perfect measure of individual well-being
(see, for instance, Chiappori and Meghir (2015), Chiappori and Mazzocco (2017), Lise and Seitz
(2011), Cherchye et al. (2015), Cherchye et al. (2018), Cherchye et al. (2018), Cherchye et al. (2020)).
Consumption can be shared unequally within families, so that one partner can have access to a
larger fraction of household resources. In addition, individuals also value leisure and domestic
work in addition to consumption. Finally, the mapping between income and well-being also de-
pends on individual preferences and how each household member values consumption, leisure
and domestic activities. For example, Lise and Seitz (2011) estimate that 25% of consumption
inequality among childless British households is due to inequality within households. This sug-
gests that the simple calculation above, which assigns £1400 to both partners, does not give a full
picture of inequality as it assumes an equal division within the household.

Among these aspects, the role of preference heterogeneity has attracted least attention. To see why
preference heterogeneity is important, suppose that Alex and Bertie consume two goods, a private
and a public good, and spend their time on market work, leisure and housework. Alex spends
£400 on private consumption and Bertie spends £700. In addition, Alex’s contributes more in
terms of housework and has only 20 hours of leisure per week while Bertie has 25 hours of leisure.
Finally, the couple spends an important fraction of their budget, £1000, on the public good, which
is consumed equally by both partners. The key point is that welfare conclusions about who is
better off depend strongly on the preferences of Alex and Bertie. With equal preference, Bertie
is better off as they consume more and has more leisure, and both partners have the same level
of the public good. With preference heterogeneity, the conclusion could be the opposite: Alex’
lower level of consumption does not necessarily reflect that they are in a disadvantaged position
within the household. Instead, an equally plausible scenario is that their priorities are different.
Alex could care less about private consumption, such as clothing, and derive more utility from
the household-level public good. As a result, Alex could be better off than Bertie or there could
be no inequality between the two at all.
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In this paper, I study the relationship between household-level income and individual-level well-
being in a model that jointly accounts for unequal consumption, time allocations and preference
heterogeneity. The model is based on Lise and Yamada (2019) and considers a setting with three
goods - private consumption, leisure and a public good -, but introduces preference heterogeneity
and embeds the household decision problem in a more structural framework with a marriage
market, following the literature on structural models of family behaviour (e.g. Shephard (2019),
Low et al. (2021), Bronson and Mazzocco (2019)).1 Households choose between private and public
expenditure and the allocation of time between market work, leisure and domestic time. The
public good within the household is ’produced’ using public expenditure and domestic time of
each household member. In addition, couple formation and dissolution are endogenous through
a search-based marriage market. The key novelty in this paper is that I introduce population-
wide preference heterogeneity, which is unobserved to the econometrician. This is an important
distinction to previous studies, which only allow for limited preference heterogeneity by linking
preferences to observable characteristics, and leads to a more realistic extent of heterogeneity.2

The model can be estimated based on time use datasets, complemented with information on
wages, both of which are commonly available. I use data from the UK Time Use Survey (UKTUS),
using the waves 2000/1 and 2014/15 and the Longitudinal Household Survey (Understanding So-
ciety/USOC). The UKTUS contains detailed time diaries from which allow to compute time spent
on market work, leisure and so-called home production (chores and caring for children), while
USOC contains information on wages. The key empirical challenge is that individual preferences
are unobserved in the data, as there are no direct measures of the preferences needed in collective
household models. Unobserved preference heterogeneity is difficult to incorporate into microe-
conometric estimation strategies, such as the GMM strategy in Lise and Yamada (2019), since
preference heterogeneity needs to be separated from unobserved differences in the extent of shar-
ing within the household.3 Because of this issue, the more structural approach with the marriage
market equilibrium is needed. The idea behind the model is that data on the variability of choices
among singles, together with a theory of the marriage market, determines the joint distribution
of unobserved preferences of partners. This approach only requires to estimate the parameters of
the population distribution of preferences. Given the population distribution, the joint distribution
of partners is determined endogenously along with the distribution of singles. This follows the
approach of ’identification from market equilibrium’ (Chiappori and Meghir (2015)), which has

1The approach of Lise and Yamada (2019) is model the household decision problem, but not the marriage market,
and estimate the model by using GMM based on the first-order conditions of the decision problem.

2For example, a model with observables can allow for preference heterogeneity between men and women, but it is
a strong assumption to say that all women care more (or less) about a good than all men; instead, there is likely to be
a lot of variation within the group of men and women (which is unrelated to other observables, such as education).
Unobserved preference heterogeneity is more realistic because it better captures the within-cell variation in preferences.

3As an example, suppose we observe that a woman consumes more than her partner. This could either by ratio-
nalised as unobserved preference heterogeneity (i.e. her having a higher consumption preference) or as an unobserved
difference in ’bargaining power’ (preferences being equal but the couple sharing consumption unequally). As a result,
allowing for unobserved preference heterogeneity is difficult in the GMM strategy of Lise and Yamada (2019), as it
requires disentangling the two, and requires modelling the marriage market.
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also been applied in related contexts.4

The analysis leads to four main messages. First, I use the estimated model for an individual-level
poverty analysis. Studying poverty has been a common topic in the collective model literature
(e.g. Cherchye et al. (2015), Cherchye et al. (2018)). As a welfare measure in collective household
models, Chiappori and Meghir (2015) have proposed the Money-Metric Welfare Index (MMWI).
This converts an individual’s utility from consumption, leisure and the home good into a mon-
etary index that can be compared across individuals with heterogenous preferences. I classify
individuals as income-poor if they are in the bottom quintile of the (household-) income distribu-
tion, and as MMWI-poor (or ’welfare-poor’) if they are in bottom quintile of the distribution of
the MMWI. I find that only 59% of welfare-poor individuals are also income-poor, meaning that a
substantial fraction of those who are least well-off in terms of welfare live outside of income-poor
households.

Second, and relatedly, the analysis shows the relative importance of the three factors that drive a
wedge between income and the MMWI - (1) consumption sharing within the family, (2) time use
and (3) preference heterogeneity. For example, if the differences between household income and
the MMWI are mainly driven by consumption inequality within families, consumption-poverty
should capture much better who is welfare-poor than income-poverty. However, looking at con-
sumption only identifies 56% of welfare-poor individuals, showing that consumption sharing is
not the main factor. An index that combines individual consumption and the market value of
leisure and home production does slightly better than income and identifies 64% of welfare-poor
individuals, but still leaves 36% of individuals unidentified. This means that it is difficult to as-
sess who is welfare-poor without explicitly taking information about preferences into account. In
other words, the interaction between consumption sharing, time use and preferences is key for in-
dividual welfare and information on all of these three aspects in needed to assess an individual’s
position in the MMWI distribution.

Third, I assess the role of intra-household inequality and economies of scale for welfare inequal-
ity more broadly. While the poverty analysis is closely related to the collective model literature,
from a macroeconomic perspective it is also interesting to look at overall inequality. In a standard
variance decomposition, intra-household inequality accounts for 18.1% of overall welfare inequal-
ity (that is, inequality in terms of the MMWI). This suggests that inequality within households,
which is often abstracted from, is relevant for overall inequality. Inequality in economies of scale
account for 23.1% of welfare inequality. Economies of scale are heterogenous across households
in the model because of preference heterogeneity: couples where both partners have a high pref-
erence for the public good can share a lot of resources and enjoy high economies of scale. Taken

4For example, the Pareto weights in structural models are often determined by either market-clearing on a friction-
less marriage market (e.g. Chiappori, Costa Dias, and Meghir (2018), Gayle and Shephard (2019) or Reynoso (2018)) or
bargaining in a search model (e.g. Mazzocco, Ruiz, and Yamaguchi (2013) or Low et al. (2021)). In addition, Cherchye
et al. (2017) and Cherchye et al. (2020) use marriage market conditions in a revealed preference setting in order to
identify consumption allocations. Browning et al. (2021) use marriage market conditions to identify the unobserved
values of ’match quality’ in each couples.
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together, these results suggest that intra-household inequality and economies of scale together
make a significant contribution to aggregate welfare inequality.

Finally, I illustrate the relevance of using individual-level welfare measures for policy analysis, in
the context of minimum wage policy. A well-known fact is that many minimum wage earners do
not live in income-poor households but are often located in the middle of the income distribution,
suggesting that minimum wages are not ideally targeted for reducing poverty. I use the estimated
model to study how a hypothetical minimum wage increase of 20% affects welfare-poverty from
an individual perspective. The main finding is that there is a substantial reduction in welfare-
poverty particularly among minimum wage earners whose partner has an hourly wage between
£20-25, where the household is less likely to be considered as income-poor in the traditional
sense. Studying the role of the mechanisms behind this reduction in welfare-poverty, I find that
the bargaining effect, which is only present in collective household models, plays a key role
for this result: increasing the minimum wage increases the intra-household decision power of
minimum wage earners and thereby their welfare. This finding suggests that it is important to
study minimum wage policy from the perspective of a collective rather than a unitary household
model.

Related literature and contribution. First, the main contribution of the paper relates to the grow-
ing literature on measuring consumption and welfare on the level of individuals.5 Chiappori and
Meghir (2015) and Chiappori and Meghir (2014) theoretically discuss how to measure individ-
ual welfare in collective household models and propose the Money-Metric Welfare Index (MMWI).
However, there has been very little empirical or quantitative research of poverty and inequality
in terms of the MMWI. The large literature on individual-level welfare in collective models typ-
ically focuses on consumption, both in developed (e.g. Cherchye et al. (2020), Cherchye et al.
(2015)) and developing countries (e.g. Bargain, Donni, and Kwenda (2014), Calvi (2020), Penglase
(2021), Brown, Calvi, and Penglase (2021), Tommasi (2019)). So far, only Cherchye et al. (2018)
study poverty in terms of the MMWI. They use US data from the PSID and build a model of
consumption and leisure with limited preference heterogeneity, where preferences are allowed
to differ only between men and women but not within gender. The main contributions of my
paper are to study individual poverty in terms of the MMWI while simultaneously accounting
for consumption sharing, time use and rich unobserved preference heterogeneity, and to quantify
the role of intra-household inequality and economies of scale for the wider distribution (overall
welfare inequality in terms of the MMWI). The analysis of aggregate inequality also relates to the
macroeconomic literature, which has mostly focused on income, wage or consumption inequality,
and illustrates the role of the MMWI for the analysis of overall welfare inequality.6

5Various methods for recovering individual consumption from the data have been proposed (e.g. Browning, Chiap-
pori, and Lewbel (2013), Dunbar, Lewbel, and Pendakur (2013), Cherchye et al. (2017), Cherchye et al. (2015), Lechene,
Pendakur, and Wolf (2019), Cherchye et al. (2020)).

6Attanasio and Pistaferri (2016) point out that a welfare analysis should ultimately take the value of different
consumption goods and leisure time into account. Boerma and Karabarbounis (2020) study welfare inequality while
taking the value of non-market work into account. Fang, Hannusch, and Silos (2021) develop a model with different
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Second, a recent literature has studied redistributive policies from the perspective of collective
models. These papers have focused on the tax and transfer schedule or specific welfare policies
such as the EITC or the 1996 US welfare reform (e.g. Gayle and Shephard (2019), Mazzocco, Ruiz,
and Yamaguchi (2013), Low et al. (2021), Bronson and Mazzocco (2019), Obermeier (2019)). My
paper contributes by studying the impact of minimum wage increases in a collective household
model. There has been very little research on minimum wages from a family perspective. The
only paper is Fields and Kanbur (2007), who theoretically analyse the impact of minimum wages
on (consumption) poverty in the presence of exogenous income sharing. My paper differs by its
focus on the MMWI and the endogenous allocation of consumption and time.

Finally, in terms of modelling, the paper contributes by building a model which can account
for unobserved preference heterogeneity. Previous literature has allowed for limited preference
heterogeneity which is typically tied to observables, such as gender, age or education (e.g. Lise
and Yamada (2019), Cherchye, De Rock, and Vermeulen (2012)). This can be restrictive in some
applications as there is no heterogeneity conditional on observables. In other words, these models
imply that all women care either more or less about public goods than all men (conditional on
e.g. age and education). However, unobserved (individual-level) preference heterogeneity is chal-
lenging to incorporate because of the identification issues discussed earlier and has mostly been
abstracted from. A notable exception is Cherchye et al. (2020), who also use marriage market re-
strictions for identification, but in a very different framework as they follow a revealed preferences
approach with a static frictionless marriage market. In addition, Balleer, Merz, and Papp (2021)
follow a different approach by estimating preference heterogeneity based on a non-cooperative
model of household behaviour. My paper complements previous work by adding unobserved
preference heterogeneity to a fully parametric structural collective model following the search
literature (e.g. Shimer and Smith (2000), Goussé, Jacquemet, and Robin (2017), Mazzocco, Ruiz,
and Yamaguchi (2013), Shephard (2019), Ciscato (2019), Obermeier (2019)). Compared to re-
vealed preference models, which have the advantage of being nonparametrically identified, this
approach comes with a different set of strengths. Cherchye et al. (2020) analyse well-being in
terms of expenditure, using a concept called relative individual cost of equivalent bundle (RICEB),
whereas the model from this paper allows to compute welfare/the MMWI. In addition, the para-
metric search approach allows to conduct counterfactual experiments and is therefore a useful
complement to revealed preference models, for example to study the impact of policies on indi-
vidual welfare like in the minimum wage analysis presented here.7

The rest of this paper is organised as follows. Section 2 describes the model, which is estimated
in section 3. Section 4 contains the welfare and policy analysis. Section 5 concludes.

kinds of consumption and leisure goods (luxuries and necessities) and analyse welfare inequality.
7In this paper, the marriage market outcomes and the sharing rule (Pareto weights) are endogenous, which allows

to study how they are affected by policy changes (or other counterfactual experiments). While Cherchye et al. (2020)
identify the sharing rule from the data, they do not model how it is determined, which is important for counterfactual
experiments.
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2 Model

2.1 Motivation and Overview

The purpose of the model is to study how household income is related to the welfare of the indi-
viduals living in the household. To address this question, having a structural model is essential
for multiple reasons. First, studying welfare requires an explicit model of utility. Second, as is
common in the collective model literature, not everything is directly observed in the data (see
e.g. Chiappori and Meghir (2015)). Both the consumption allocation within families as well as
individual preferences are backed out indirectly through the combination of the available data
and the structure of the model.

The model is closely related to the setting from Lise and Yamada (2019) and embeds a very
similar household decision problem into a more structural framework following the literature
on structural models of household decision-making and the marriage market (also e.g. Goussé,
Jacquemet, and Robin (2017), Mazzocco, Ruiz, and Yamaguchi (2013), Low et al. (2021), Bronson
and Mazzocco (2019), Ciscato (2019), Shephard (2019)). The household decision problem is a
setting with three goods: personal consumption (ci), leisure (li) and a public good (D), which is
produced using money and time and captures all joint activities of the couple (such as common
expenditure and time spent working in the household). In each model period, households make a
static choice between these goods.8 Linking the household decision problem to a simple dynamic
marriage market endogenises the allocation of decision power within the couple and determines
the matching of the unobserved preference types.

2.2 Demographics

The model contains a two-sided matching market with two populations, which will correspond
to men and women in the empirical analysis.9 In each model period, a new cohort of these
individuals (g ∈ { f , m}) is born. They start their lives as singles and they live until a terminal
period T.10 The marriage market is an equilibrium random search market. In each period, singles
meet someone from the distribution of available singles. Matching is restricted to the same age
group, so that the age of partners is always identical. Couples exogenously have children. Having
children is a binary state (b ∈ {0, 1}), which can be thought of as each couple having two children.

8Note that the model abstracts from savings. Savings are another reason why household income does not fully
reflect welfare (Krueger and Perri (2006)), as some low-income households are affected by adverse wage shocks, but
are able to maintain their living standard via savings. In a model with savings, the arguments from this paper about
the link between household income and individual welfare would similarly apply to the link between household
expenditure (i.e. ci + cj + q) and welfare.

9Note that the model assumes that individuals cannot search for partners within their own population. See Ciscato,
Galichon, and Goussé (2020) for an equilibrium model of the same-sex marriage market.

10As the focus of the model is on static consumption and time allocation choices, the finite-horizon structure is not
critical for the model. In practice, it turns out that solving a finite-horizon version of the model has computational
advantages over an infinite-horizon model.
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The arrival of children is determined by an exogenous probability pb and children grow up and
leave the household with probability pg. Individuals discount the future at rate β.

Individuals differ in their multi-dimensional type (ti = (ai, pi)), which consists of the ability type
(ai) and the preference type (pi). Ability determines the wages that the individual can obtain in
the labour market. While ability corresponds directly to wages in the data, the preference type
pi of an individual is unobserved in the data. Ability is drawn from a distribution FA and the
preference types is drawn according to FP.

2.3 Goods and Preferences

Individuals derive utility from personal consumption (c), leisure (l) and the home good (D).
Personal consumption and leisure are private goods and the home good is a public good, which
means that once the household chooses to produce a level D, both partners consume D units of
the home good. Individual differ in their preferences about the goods. The preference type of each
individual is a vector pi = (αc

i , αl
i , αD

i ) of preference coefficients for each good, with 0 < αK
i < 1.

The coefficient for private consumption (αc
i ) is normalised such that all coefficients add up to 1

(i.e. αc
i = 1 − αD

i − αl
i).

11

The preference coefficients determine the weight of each good in the utility function, where γ is
a common curvature parameter and η governs the substitutability between the goods:

ui(ci, li, D) =
1

1 − γ

(
αc

i cη
i + αl

i l
η
i + αD

i Dη
) 1−γ

η

Here, the notation makes clear that ci and li are private and D, the home good, is determined on
the household level, so that all members of household h consume the same amount of the home
good. In this sense, the home good is public (i.e. non-rival and non-excludable among family
members). The utility that a person obtains from the public good may be fairly different for each
partner, as this also takes the individual preference weight into account (αD

i ). For example, an
extreme case would be the situation where one partner does not care at all about the public good
αD

i = 0. In this case, the home good would not contribute to this person’s utility, even though it
is a public good.

In terms of domestic production, each partner in a couple contributes a time input (d f and dm

for women and men). These time inputs are aggregated into a total domestic time input for the
couple:

d̄ = (θ f (b)ζ f dz
f + θm(b)ζ̃mdz

m)
1
z

θg(b) is the relative ’productivity’ of time inputs, which could also reflect for instance social
norms relating to the division of labour within couples. This parameter is allowed to depend on

11This can be thought of as a no-utility-monster restriction, as it rules out that individuals obtain more utility from
each good.
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the presence of children. z determines how easily male and female home hours can be substituted.
ζ f and ζm are additional productivity scales which will govern intra-household division of market
work. For singles, the total domestic time input is given by:

d̄ = θ(b)d

The public good is produced using both the aggregate time input (d̄) and public expenditure of
the household (q):

D(d̄, q) = A(b)(ωH d̄z2 + (1 − ωH)qz2)
1

z2

ωH is the weight on time inputs relative to money inputs and z2 determines the substitutability
between time and money. A(b) is a TFP parameter which allows home time to be more productive
when children are in the household, to capture the impact of children on family time allocations.

2.4 The Decision Problem of Singles

Singles solve a static decision problem on expenditure on personal and public consumption and
time use in each period of singlehood. They also face the dynamic decision of whether to start a
relationship or keep searching when they meet other singles, as will be explained in more detail
in section 2.6. The decision problem of singles is given by:

max
c,q,l,d,h

ui(c, l, D)

c + q = w̄ih

l + d + h = 1

D = D(q, d)

The time budget of the individual is normalised to 1. The wage w̄i can therefore also be inter-
preted as the full income of the individual. The solution to this problem leads to the indirect
utility function US

i (ω
S
i ), where ωS

i is the state vector of singles, which contains gender, ability,
preference type and whether the single has children from a previous relationship:

ωS
it = (gi, ai, pi, bit)

As singles meet potential partners and can form couples, the value of singlehood at age (t) takes
into account both the solution of the choice problem and the expected future value (EVS

t+1) which
also includes future marriage market outcomes (see section 2.6):

VS
it (ω

S
it) = Ui(ω

S
i ) + βEVS

t+1(ω
S
it)
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2.5 The Decision Problem of Couples

Couples similarly solve a static choice problem about expenditure and the time allocation of each
partner. Suppose that woman i is in a relationship with man j, which is denoted as household
h = {i, j}. Households are characterised by the ability and preference type of each partner, the
love shock of the couple (θht), the Pareto weight of the woman λht and the presence of children:

ωC
ht = (ai, aj, pi, pj, θht, λht, bht)

The couple maximises a weighted sum of utility, where the weight of each partner is determined
by the Pareto weight λht:

max
ci ,cj,q,li ,lj,di ,dj,hi ,hj

λhtui(ci, li, D) + (1 − λht)uj(cj, lj, D)

ci + cj + q = w̄ihi + w̄jhj

li + hi + di = 1

lj + hj + dj = 1

D = D(q, di, dj)

Note that the utility functions of each partner (ui and uj) can differ because of preference het-
erogeneity. The Pareto weight can be interpreted as ’bargaining power’ within the household.12

For example, if the woman has a high Pareto weight, the household will allocate a lot of private
consumption and leisure to her. In addition, a high value for the Pareto weight gives her a lot of
decision power over the public good, as she may value the public good differently from her part-
ner. If the woman cares less about the home good than the man, an increase in λit will decrease
money and time spent on the producing the public good.13

Analogously to singles, the utility obtained from the choice problem is denoted as UC
i (ω

C
ht) (h

being the household index). For each partner p ∈ {i, j}, the value of being in a couple further
contains love (Θht) and the continuation value.

VC
pt(ωht) = UC

p (ω
C
ht) + Θht + βEVC

p,t+1(ω
C
ht)

The continuation value is defined more precisely in section 2.6. Love has a stochastic component
(θht), which is drawn at the time of marriage and then evolves according to a random walk
process. In addition, there is also homophily term in labour market ability, which allows the
model to capture assortative matching in terms of ability:

Θht = θht +
κ

1 + (ai − aj)2

12When partners have equal preferences, λht = 0.5 corresponds to equality within the household. With unequal
preferences, the Pareto weight that induces equality typically deviates from 0.5.

13See Blundell, Chiappori, and Meghir (2005) for a thereotical discussion of the conditions required for this effect.
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The sorting term leads to additional utility κ if the ability types are equal and this extra utility
decreases the further the two types are apart. The interpretation of the term could for instance
be that higher ability correlates with other traits or education which are valued on the marriage
market and lead to sorting.14

2.6 The Marriage Market

2.6.1 Meetings and Matching

In the beginning of each period, singles are randomly matched with another single from their
own age group. The distribution of available singles at each age corresponds to those individuals
who stayed single in previous periods (or already separated). These distributions are equilibrium
objects (see section 2.6.3).

Suppose that single i meets single j. The potential couple draws a love shock θ from a normal
distribution (θ ∼ N(0, σl)). The love shock captures the non-economic quality of the relationship.
It provides a motive for searching for a partner with a high realisation of the love shock, as it is
newly drawn for each potential partner that an individual meets.

Upon meeting, singles observe the value of the love shock and all characteristics of each partner
(i.e. ωS

pt for each person p ∈ {i, j}). They can decide whether they want to form a couple and on
the value of the Pareto weight. If they get together, their joint state space is ωC

ht (which includes
the Pareto weight) and each partner p obtains utility VC

pt(ω
C
ht), where VC

pt is determined by the
decision problem of couples from the last section. For a relationship to be viable, the value of
being in the relationship must be higher than the value of singlehood for each partner p ∈ {i, j}:

VC
pt(ω

C
ht) ≥ VS

pt(ω
S
pt)

If there is no Pareto weight λht that ensures that both singles prefer the relationship, they remain
single. Otherwise, the initial Pareto weight is determined by Nash bargaining. The bargaining
problem is described by the following maximisation problem (note that the Pareto weight λ is
included in ωC

ht):

λ̃ = argmaxλ

(
VC

it (ω
C
ht)− VS

it (ω
S
it)
)
·
(

VC
jt (ω

C
ht)− VS

jt (ω
S
jt)
)

After the relationship has started, the Pareto weight stays constant over time unless one partner
wants to leave the relationship (see below). This is the standard limited commitment structure as
described in more detail e.g. in Chiappori and Mazzocco (2017).15

14In practice, κ is identified as the residual required to match the extent of wage sorting observed in the data.
15Assuming limited commitment (relative to no commitment) increases the scope for transfers via the Pareto weight,

as one person can promise the other one a high level of utility in all periods. As a result, the extent of commitment
affects the matching patterns that arise in equilibrium.

11



Given these marriage market decisions, the continuation value of singlehood can be expressed
more explicitly as the expectation over the marriage market outcomes in the next period:

EVS
it(ω

S
it) =

∫
ωS

j,t+1,θh,t+1,bt+1

M(ωC
h,t+1) · VC

i,t+1(ω
C
h,t+1)

+ (1 − M(ωC
h,t+1)) · VS

i,t+1(ω
S
it) dF(ωS

j,t+1, θh,t+1, bt+1)

In words, the expected future utility is the integral over all potential partners that individuals
might meet in the next period, the love shock, and whether the individuals’ children grow up
(if they have children). For each of these cases, the individual obtains utility VC

i,t+1(ω
C
h,t+1) if the

meeting results in a relationship and utility VS
i,t+1(ωi,t+1) otherwise.

2.6.2 Separation

Couples can also terminate their relationship if the love shock changes. Partner p ∈ {i, j} can
unilaterally initiate a separation if their value from singlehood is larger than the value of staying
in the relationship:

VC
pt(ω

C
ht) < VS

pt(ω
S
pt)

Following the standard limited commitment setup, couples are allowed to renegotiate on the
weight. There are three cases. First, if both partners prefer separation, they separate. Second, it
can happen that for a given value of the love shock, only one partner wants to separate (because
of heterogeneity in wages and preferences).16 If it is possible to adjust the Pareto weight to make
them indifferent between leaving and staying, the couple renegotiates and stays together. Third,
if it is not possible to find a new Pareto weight such that both partners want to stay, the couple
separates.

Models with separation require some assumptions about how children are dealt with in sepa-
ration. As a simple way of dealing with children, which avoids additional computational com-
plexities, I assume that both men and women remain in the child state (b = 1) after separation,
which can be thought of as capturing that both partners contribute to the child without explic-
itly modelling the interaction between them. In addition, I assume that children grow up upon
remarriage, capturing that remarriage typically occurs relatively later in life. Note that since the
focus of the model is on the cross-section and there are no savings or human capital accumulation
decisions, this simplification is unlikely to influence the results from the analysis.17

16For example, the lower wage partner is more likely to want to stay in the relationship for a given value of love,
as they have a lower living standard when single. Similarly, people who have a strong preference for the public good
value being in a relationship more.

17More complex ways of modelling custody are possible, but would increase the computational burden in solving
the model.
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The expected continuation value from being in a couple is given by:

EVC
pt(ω

C
ht) =

∫
θh,t+1,bt+1

(1 − S(ωC
h,t+1)) · VC

p,t+1(ω
C
h,t+1)

+ S(ωC
h,t+1) · VS

p,t+1(ω
S
p,t+1) dG(θh,t+1, bt+1)

Note that the state space of the couple in the next period (ωC
h,t+1) can differ from the current

period when a renegotiation takes place. Thus, the expected future value for couples takes the
possible of separation (S(ωC

h,t+1) = 1) as well as changes in the Pareto weight into account.

2.6.3 Marriage Market Equilibrium

The marriage market equilibrium is a rational expectation equilibrium. The basic equilibrium
requirement is that the expected distributions of singles that agents take into account when mak-
ing decisions is equal to the actual distributions which emerge from these decisions. In order to
solve the life-cycle problem, a guess for the distribution of singles at each age group is needed,
as agents need to take the probabilities of spouses they might meet in the future into account.
Conditional on this guess, the actual distribution of singles can be computed, which in turn feeds
back into the life-cycle problem. As a result, the equilibrium can only be solved for numerically
by fixed-point iteration. The numerical solution of the model is described in more detail in the
appendix.

Equilibrium Definition. A stationary equilibrium consists of distributions of singles, policy
functions for singles and couples and matching rules such that

1. the policy functions (c, q, h, l, d) = PS(ωS) solve the problem of singles

2. the policy functions (ci, cj, q, hi, hj, li, lj, di, dj) = PM(ωC
h ) solve the problem of married cou-

ples

3. separation and rebargaining (D, λ̃) occur according to the limited commitment procedure

4. the matching rule (m, λ) satisfies the participation constraints and the bargaining solution,
where m is an indicator for starting a relationship and λ the initial Pareto weight

5. the implied distributions of singles for each gender and age, Λt,g(ωS) (g ∈ { f , m})), are
consistent with the distributions that are used to determine the optimal choices and value
functions from (1) - (4)

2.7 Welfare Measurement with Preference Heterogeneity

Before turning to the quantitative part, it is useful to discuss how to think about individual wel-
fare in the context of the model. Measuring welfare in the context of preference heterogeneity
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leads to conceptual questions about how to compare utility levels across individuals. Chiappori
and Meghir (2015) have proposed the Money-Metric Welfare Index (MMWI) for welfare compar-
isons within the family. The idea is to compute the hypothetical resources, in terms of the ex-
penditure function, which an individual would need as a single in order to achieve the same
utility level as in marriage. This then leads to a monetary welfare measure which can easily be
compared across individuals.

Formally, suppose an individual reaches the utility level ū = ui(ci, li, D) while living in a couple.
Note that ū does not include the value of the love shock, in order to focus on economic inequality.
The MMWI is the full income (i.e. consumption plus the cost of time use) which the individual
would need as a single in order to obtain utility level ū. As the time budget is normalised to 1,
full income is given by the wage rate of the individual (w̄). In order to compute the MMWI, one
first needs to solve for the indirect utility function of the single problem:

Vi(w) = max
c,q,l,d

ui(c, l, D)

c + q + w̄l + w̄d = w̄

D = D(q, d)

Note that ui depends on the preferences of the individual. Then, the MMWI (denoted as Mi) is
implicitly defined by:

Vi(Mi) = ū ⇔ Mi = V−1
i (ū)

In the analysis, the MMWI will be expressed as the hourly wage rate of the individual. It could
equivalently be expressed as full income by multiplying it with the number of total available
hours.

The interpretation of the MMWI is that individuals are compared according to their full income.
When looking at singles, the MMWI of a single is by definition given by their full income w̄i

(as it is defined as the full income someone would need in singlehood to achieve a given utility
level). Since full income can equivalently be expressed as the hourly wage rate, this amounts to
measuring inequality in terms of wages rather than income. For coupled individuals, the MMWI
further takes economies of scales and intra-household inequality into account, both of which will
be discussed in detail in the analysis.

Note that there are multiple ways of comparing welfare in the presence of preference heterogene-
ity, as has been pointed out by the literature in welfare economics (see e.g. Fleurbaey (2006),
Decoster and Haan (2015)). In Appendix A, I discuss in more detail how the MMWI relates to
the welfare criteria introduced by Fleurbaey (2006) and how the main results would be affected
by using an alternative welfare criterion. From the perspective of the welfare measures defined
in Fleurbaey (2006), the MMWI is very similar to the "Wage Rate Criterion", which compares
individuals according to their wage. The idea behind this is easiest to illustrate in the context of
two singles. Suppose both singles earn the same wage, but one of them works part-time while
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the other works full-time due to preference heterogeneity. An income-based welfare measure
would say that the individual who works part-time is worse off due to their lower labour earn-
ings. According to the Wage Rate Criterion/MMWI, by contrast, both are equally well off. The
Wage Rate Criterion seeks to eliminate the part of inequality which is due to choices (work hours)
and focuses on the inequality which is due to exogenous constraints (wages). Fleurbaey (2006)
also introduces an additional welfare measure, the "Rente Criterion", which also takes inequality
due to choices into account. In the main analysis, I use the MMWI as this follows the previous
literature on intra-household inequality (Cherchye et al. (2018), Chiappori and Meghir (2015)).

3 Estimation

3.1 Data

To obtain information on the time use of singles and couples, I use data from the United Kingdom
Time Use Survey (UKTUS). The data contains detailed time diaries where individuals record their
activities during the day. Individuals are surveyed on two days (a weekday and a weekend day).
The data contains some demographic background variables, including the number of children.
To increase sample size, I pool the two waves of 2014-2015 and 2000-2001. Table 1 shows the
summary statistics for the sample.

TABLE 1: Summary Statistics (UKTUS)

Single Men Single Women Coupled Men Coupled Women

Work hours 28.93 22.08 39.03 24.01

Leisure Hours 42.80 35.48 30.11 30.95

Home Hours 12.65 24.00 12.70 27.94

Children in HH 0.07 0.44 0.55 0.55

N 703.00 1163.00 3227.00 3227.00

Notes: The table shows the summary statistics for the UKTUS sample. Time use is reported in
weekly hours.

Since there is no information on individual earnings or wages in the time use survey, I also use
The UK Household Longitudinal Survey (USOC). As USOC is a panel, it allows to compute moments
on separation and marriage rates.
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3.2 Model specification

In practice, the time horizon is set to T = 20. Individuals start their lives at age 20 and each period
correspond to two years. To estimate the model, one further needs an empirical specification for
the preference distributions. The preference type of each individual is described by a vector
(αC

i , αL
i , αD

i ). Therefore, we need a preference distribution F(αC, αL, αD), which describes how the
population is divided into different preference types. The main issue that needs to be dealt with
is that the distribution has to fulfil the restrictions αC

i + αL
i + αD

i = 1 and 0 ≤ αK
i ≤ 1 for K ∈

{C, L, D}. This essentially requires specifying a probability distribution on the two-dimensional
triangular space shown in Appendix Figure 6, which needs to be discrete for computational
reasons.

In practice, I draw auxiliary normal random variables χK ∼ N(µK, σK) (K ∈ {C, L, D}) with mean
µK and variance σK. Then the preference coefficients are defined as:

αK =
χK

∑k χk

As a parsimonious way of discretising this distribution, I discretise at the level of αK rather than
χK.18 Given the parameters of the distribution, I simulate a sample of (αC

i , αL
i ). Then, I group

the simulated sample into nD equally sized bins according to the distribution of αC
i . Within each

bin, I further create nD additional equally sized bins according to αL
i . This, overall, results in

nP = nD · nD bins and for each of these I compute the mean values of αC
i and αL

i as grid points.
Finally, the each point from the simulated sample is assigned to the closest grid point to compute
the probabilities of each point. Taken together, the preference distribution is parametrised by
five parameters (µC, µL, σC, σL, σD), which through the steps described here lead to a discrete
distribution {αC

k , αL
k }k=1,...,nP , which is an input into the model. In practice, I set nD = 5.

The wage distribution is estimated externally based on the USOC data. In order to generate a
wage distribution which is suitable for the minimum wage analysis, I use a particular procedure
rather than simply fitting a discretised log normal distribution. I choose 10 discrete points be-
tween the minimum wage and an upper bound. The lowest point corresponds to the minimum
wage and the second grid point is equal to 1.3 times the minimum wage (this easily allows for a
policy experiment of raising the minimum wage while only affecting the lowest grid point). The
other points are chosen based on the quantiles of the remaining distribution. Then, the probabil-
ity mass of each point is computed by assigning each wage from the sample to the closest grid
point and computing the fractions.

The final part of the model specification is that I parametrise the additional home productivity

18Discretisation on the level of χK is more strongly affected by the curse of dimensionality, since for example 3
grid points for each random variable would already result in 27 grid points for the preference distribution, whereas
discretising αK requires only discretising in two dimensions and computing the last one via αC

i + αL
i + αD

i = 1.
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parameters as follows:

ζi =
( wi

w̄g(i)

)δ

wi is the wage rate of the individual and wg(i) is the average wage of the gender of the individual.
This assumption makes high-wage individuals more productive in home production while in
couples (which could for example capture social norms relating to the division of labour within
households), which increases their contribution to domestic work relative to the case without
this assumption. This follows Alon, Doepke, and Coskun (2018) and is required because oth-
erwise it would be more difficult for the model to generate a realistic extent of intra-household
specialisation.19

3.3 Estimation strategy and identification

Some model parameters are set externally. The yearly discount rate β is to 0.98 to capture standard
practice in the literature. In addition, the curvature of the utility function (γ) is set to 1.5.

The remaining parameters are estimated to match a set of data targets, by minimising the distance
between model and data moments. Overall, 16 parameters are estimated (see Table 2): those of the
preference distribution (µC, µL, σC, σL, σD), the substitutability parameter of the utility function
(η), the home production TFP parameter for children (A(b = 1)), the home productivity param-
eters (θ f ,b=0, θ f ,b=1, ωH, z, z2, δ) and the parameters for the love process and homophily (ρl , σl , κ).
Table 3 shows the target moments which are used to pin down the parameters. As is usually the
case, all parameters jointly determine all moments. However, for different parameters, there are
some moments that are particularly informative about them, so that it is possible to provide some
intuition for identification by discussing these links.

The mean parameters of the preference distribution, along with the home production parameters,
are identified by targeting the mean time use choices. These moments include average work
hours and home production hours of men and women (leisure is omitted since it is the residual).
In addition, I also include women’s average work hours for different bins of the income of their
partner (for example, the moment "men’s income 3" refers to men earning between £30,000-39,999
and the other bins are similarly defined). These moments make sure that the model generates a
realistic amount of intra-household specialisation in terms of how strongly women reduce their
work hours when their partner earns more. In the data, women who are in a relationship with
high income men work modestly less than those who are not.20 The parameters which have a
strong influence on the extent of specialisation are the substitutability between partners’ time

19Without this assumption, a collective model with home production would predict that women’s labour supply
rapidly goes to zero when the wage rate of their partner rises unless z takes unrealistically low values, making the
time inputs into home production very strong complements.

20These moments are computed based on the British Household Panel Survey (Understanding Society/USOC).
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TABLE 2: Estimated Parameters

Description Value

Parameter

µL Preferences, mean parameter 1 1.13

µC Preferences, mean parameter 2 0.39

σC Preferences, variance parameter 1 0.61

σL Preferences, variance parameter 2 0.39

σD Preferences, variance parameter 3 0.85

z Subsitutability, time -0.49

z2 Substitutitability, money/time 0.50

θ f ,b=0 Home productivity, women, no kids 0.73

θ f ,b=1 Home productivity, women, with kids 0.77

A(b = 1) Home production TFP (children) 3.79

ωH Weight on time, home production 0.74

δ Home productivity scale 1.04

η Substitutability, preferences 0.14

σl Variance, love shock 1.34

ρl Autocorrelation, love shock 0.93

κ Homophily parameter 1.41

Notes: This table shows the parameters which are jointly esti-
mated to match the data moments and their values.
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inputs in the home production function (z) and the home production scale (δ). Since some of the
parameters depend on the presence of children (the TFP parameter A(b) and relative productivity
θ f ,b), I match time use choices separately by whether the couple has children.

The variance parameters of the preference distribution (σC, σL, σD) target the variability of time
use choices of singles. For example, the more dispersed the distribution of work hours among
singles, the higher the variation in consumption preferences (similarly for hours spent on leisure
and home production and the corresponding preferences). Here, the marriage market is cru-
cial for identification as the marriage market equilibrium determines who stays single and who
marries whom. Conditional on the parameters, the model endogenously generates a distribu-
tion of singles, as well as the joint distribution of partners’ preferences, while taking selection
into singlehood/relationships based on preferences and wages into account. The larger the vari-
ance parameters, the larger the variability of time use choices among singles. As a measure of
variability, I choose the interquartile range (the difference between the 75th and 25th percentile),
which is more robust to outliers than for example the variance, and divide it by the median as a
standardisation. The larger the variance parameters, the higher the model-implied interquartile
range and so the variance parameters can be chosen to match the interquartile range from the
data. Note that an important assumption is that marriage per se does not change preferences,
as otherwise the link between the preference distributions of couples and singles would be more
complicated. The assumption of preference stability in marriage has also previously been used in
the previous literature on collective models (based on Browning, Chiappori, and Lewbel (2013)).
Also note that the parameters of the preference distribution are auxiliary parameters and that the
variance parameters cannot directly be interpreted as the variances of the resulting preference
distributions (as preferences are computed as αK = uK

∑k uk , as discussed in the last section). The
resulting preference distribution is best illustrated by Figure 1.

Finally, the last set of parameters and moments relates to the marriage market. The parameters
are the autocorrelation of the love shock (ρl), the variance of the love shock (σl) and the homophily
parameter (κ). The autocorrelation and the variance of the love process determine the incentives
for searching for partners on the marriage market and to separate if love deteriorates. For exam-
ple, if the autocorrelation and the variance is high, individuals wait longer to find an acceptable
match. The autocorrelation also has a strong influence on the separation rate: if the love shock
is very persistent there will be fewer separations over time. These two parameters are estimated
to match the fraction of individuals living in couples and the separation rate. The homophily
parameter determines how assortative matching is on wages. The corresponding data target is
the wage correlation between partners.

In practical terms, the estimation of the model is computationally fairly expensive since there are
16 parameters to be optimised over and solving the model requires finding a fixed point in each
iteration of the optimisation algorithm. I estimate the model on a HPC cluster with 40 cores using
Powell’s optimisation algorithm which can deal with complex and potentially non-differentiable
objective functions. To reduce the estimation time, I estimate the model in a somewhat reduced
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specification with fewer wage and preference types.21

The fit of the model is good, as shown by Table 3: the model closely matches the time use choices
and the key patterns in the data, such as women providing more home production hours than
men or children increasing the amount of home hours. The model also matches the variability of
singles’ time use choices well, as well as the marriage and separation rate, and the relationship
between female work hours and men’s income. The model underpredicts the wage correlation
between partners.

3.4 Model implications: Consumption and marriage market outcomes

Before turning to the welfare analysis, it is useful to first discuss some implications of the esti-
mated model in terms of consumption, assortative matching and selection into marriage. Regard-
ing consumption, note that an advantage of the structural model is that it can be estimated based
on time use data, which is useful since detailed data on consumption is often not available. This is
similar in closely related models and results from the fact that the bargaining process is modelled
via Nash bargaining.22 Therefore, there are no separate parameters for consumption that need to
be estimated, but consumption allocations are identified indirectly by estimating the preference
and home production parameters together with the assumption on bargaining. However, looking
at consumption data is a useful plausibility check to support the modelling assumptions.

Lise and Seitz (2011) use the Family Expenditure Survey (FES) for the UK and categorise expen-
diture into either private or public. Appendix Figure 7 shows the distribution of the fraction of
public consumption relative to total consumption, both for singles and couples, using the data
from Lise and Seitz (2011) and their definition of public consumption (housing, heating and
household durables). First, note that Lise and Seitz (2011) estimate that childless couples spend
around 30% of their expenditure on public goods. The model-implied fraction, while not directly
targeted, is very similar (30.6%), so that the public good share in the model is in line with previous
literature. This is an important statistic for the extent of intra-household consumption inequality,
since a higher public good share reduces the scope for consumption inequality between partners.
Second, a key prediction of the model is that preference heterogeneity generates dispersion in the
fraction of public expenditure among singles. The data shows that there is indeed a substantial
amount of dispersion, which is consistent with preference heterogeneity over private and public

21The reduced specification sets the number of wage types to 4 rather than 10 and the number of preference types
to 16 instead of 25. The implied moments are mostly very similar when increasing the number of types. The wage
correlation between partners and the relationship between female hours and male income are most sensitive to the
number of types, which makes it less easy to precisely fit these moments. The moments reported in the fit table
correspond to the specification with the full number of types.

22This differs from papers such as Cherchye et al. (2015) or Cherchye et al. (2018), where consumption data is a key
input for the estimation.
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TABLE 3: Model Fit

Data Model

Work hours, women, mean, couples, no kids 32.08 35.36

Home hours, women, mean, couples, no kids 21.83 21.06

Work hours, women, mean, couples, with kids 22.86 25.18

Home hours, women, mean, couples, with kids 37.35 33.94

Work hours, men, mean, couples, no kids 38.31 44.40

Home hours, men, mean, couples, no kids 10.49 10.79

Work hours, men, mean, couples, with kids 40.33 40.46

Home hours, men, mean, couples, with kids 14.32 16.03

IQR (work) 0.50 0.60

IQR (leisure) 0.64 0.47

IQR (HP) 1.14 1.12

Marriage rate 0.78 0.80

Separation rate 0.04 0.05

Wage correlation 0.27 0.17

Female work hours, mens income 3 26.43 34.45

Female work hours, mens income 4 27.19 30.72

Female work hours, mens income 5 25.90 27.70

Female work hours, mens income 6 24.94 25.91

Female work hours, mens income 7 23.68 23.21

Female work hours, mens income 8 24.36 19.57

Female work hours, mens income 9 21.74 18.91

Female work hours, mens income 10 21.50 20.39

Notes: The table shows the fit of the model by comparing the tar-
geted data moments to the corresponding model moments. "IQR"
refers to the interquartile range (divided by the median) which mea-
sures the variability of time use choices.
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goods.2324 Third, the FES data shows that there is also substantial dispersion in the public good
share for couples. This empirically supports the notion of heterogeneity in economies of scale,
since families who spend a lot on public consumption should have higher economies of scale.

Discussing the implied marriage market patterns is also useful, as these shed some more light on
the model mechanisms and estimation. Table 4 describes the extent of assortative matching on
preferences based on the estimated model by showing the rank correlations of spouses’ prefer-
ences. The table shows that there is very little assortative matching on preferences, since the cor-
relations are very small for all three preference dimensions. This is informative about the search
incentives for singles in the estimated model: in each period, singles face the choice between
starting a relationship with a randomly drawn partner with given characteristics, or rejecting the
match, staying single for another period and waiting for another draw from the distribution of
partners. The fact that there is little assortative matching on preferences means that the utility
gain from matching assortatively on preferences is not as large as the other considerations about
potential partners (their wage and the value of the love shock). The extent of assortative matching
is important for the analysis, as it determines how much preference heterogeneity there is within
couples. Even if there is a lot of heterogeneity in the group of singles (as measured by a high
interquartile range in the context of the estimation), this does not automatically mean that there is
also a lot of preference heterogeneity between partners, since couples could in theory be matched
perfectly assortatively on preferences. The first column of Figure 3 illustrates the joint distribution
of couples’ preferences graphically by showing the dispersion in preference coefficients.

Note that there is no direct data equivalent for assortative matching on preferences, as preferences
are unobserved in the data. The extent of assortative matching is identified from estimating
the utility and home production parameters together with the structural assumptions about the
marriage market and the parameters of the love shock process. The parameters of the utility
and home production function determine the size of the surplus and how it varies with partners’
preferences. This is turn determines the gain from searching for a partner with a particular
preference type, relative to starting a relationship with the randomly drawn partner in the current
period.

23To make sure that this is not primarily driven by income effects (low income individuals could spend a higher
fraction of their expenditure e.g. on housing), I also ran a regression of the share of public consumption on log income,
squared log income and year fixed effects. However, this explains only 6.5% of the variance of the expenditure share.

24In the estimation, the variability of public good preferences is estimated from the variation in home production
hours. Figure 7 shows one could similarly target the variation in the share of public expenditure, which is also
consistent with preference heterogeneity.
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TABLE 4: Assortative matching on preferences

Rank Correlation

Consumption preference (αC) 0.02

Leisure preference (αL) 0.03

Home good preference (αD) 0.04

Notes: The table shows the rank correlations between the
preferences of partners in the estimated model.

Another important model implication relates to selection into relationships based on preferences.
Theoretically, it could be that individuals with a strong public good preference are more likely
to enter relationships in order to benefit from joint home production capacities. It turns out that
this selection effect is also very small, which is best illustrated by the second column of Figure
1. For example, panel (b) of the figure shows the distribution of the preference coefficient for
the public good (αD

i ), binned into 5 categories, for both coupled individuals and singles. The
plot shows that the distributions are very similar, indicating that there is little preference-based
selection into relationships. Panel (d) and (f) similarly show the distributions of the leisure and
private consumption preference coefficients.

4 Results

4.1 Welfare Analysis

4.1.1 Household income vs individual welfare

In this section, I turn to the welfare analysis. The main question that the analysis addresses is
to what extent household income, i.e. the labour income of the family, is an accurate measure
of the individual well-being of each household member, as captured by the Money-Metric Welfare
Index (MMWI) which was defined earlier. As a starting point for this analysis, I conduct an
individual-level poverty analysis, which relates to a large body of work in the collective model
literature which has contrasted poverty based on the level of individuals and households (e.g.
Cherchye et al. (2018))). To complement this analysis, which focuses on the poorest individuals
in the population, I will also discuss overall inequality in the population.

The poverty analysis is conducted using a simulated sample of couples based on the estimated
model. An individual is defined as income-poor if their household is in the bottom 20% of
the income distribution. Note that income-poverty will always refer to household rather than
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FIGURE 1: Preference distributions in the estimated model
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Notes: Each panel labeled as couples shows the joint distribution of preferences for the given preference dimension
based on the estimated model. Both own and partners’ preference coefficients are grouped into quartiles (as the
underlying preference types are discrete) and the colour indicates the fraction of couples that have this combination of
preference types. The panels labeled as coupled vs single show the distribution of preference types for all coupled/single
individuals, again grouped into bins.
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individual income (that is, the term income-poor will be used for household-income-poor).25

Similarly, welfare-poverty is defined as the MMWI of the individual being in the bottom 20% of the
distribution of the MMWI. Conceptually, one important point in this analysis is that the quantity
of poor individuals is the same for both income and welfare-poverty (20% of the population), but
the two measure can have different implications for who is considered poor. In other words, the
analysis addresses the question to what extent those people who are least well-off in terms of
income are also least well-off in terms of the MMWI.26

TABLE 5: Poverty in Household Income vs Welfare

Not welfare-poor Welfare-poor

Not HH-income-poor 0.72 (True Negatives) 0.08 (False Negatives)

HH-income poor 0.08 (False Positives) 0.12 (True Positives)

Notes: The table shows the classification of poor and non-poor individuals
according to household income and welfare (i.e. the MMWI).

This is illustrated by Table 5. Assuming that the ’true’ poverty concept we are interested in is the
MMWI, the table shows the breakdown into true positives, true negatives and classification errors
when poverty is analysed based on household income instead. The diagonal shows the fraction
of individuals where household income and the MMWI agree on their poverty status: 72% of in-
dividuals in the population are not poor according to both measures, and 12% are poor according
to both income and welfare. Most importantly, the table shows the fractions of false negatives
and false positives: 8% of the population are poor according to household income but not poor
according to welfare (false positives) and, similarly, 8% are poor according to welfare but not
according to income (false negatives).27 The important implication from this table is that looking
at household income does not always indicate who is worst off in terms of welfare. For example,
policies which exclusively target the income-poor do not reach all individuals with the lowest lev-
els of welfare and may therefore not be ideally targeted. A useful summary statistic in this regard
is the fraction of welfare-poor individuals which is identified when looking at income-poverty.
This is the ratio of true positives over all welfare-poor individuals (that is, 0.12/0.20=59%). This
means that the group of income-poor individuals contains 59% of the welfare-poor or, conversely,
that 41% of the welfare-poor are missed when only looking at household income.

Figure 4 shows the breakdown of welfare-poor individuals by income decile. Panel (a) first

25As families are characterised by at least some degree of sharing, individual income often does not reflect welfare.
26I choose the approach of holding the number of individuals fixed (rather than for example defining a poverty

threshold based on income and also applying it to the MMWI) because income and the MMWI are on different scales,
since the MMWI is based on full income which also includes the value of time. Therefore, the values of the MMWI are
substantially higher than income.

27Note that the number of false negatives and false positives is equal by construction since the number of poor
individuals is held constant at 20% for both income and welfare.
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FIGURE 2: Poverty in Household Income vs Welfare

(a) Welfare-poverty rate by income decile
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(b) Breakdown by whether partner is also welfare-poor
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Notes: Panel (a) shows the fraction of individuals who are welfare-poor according to the MMWI (i.e. in the lowest
20% of the distribution) for different deciles of the household income distribution. Panel (b) breaks the welfare-poor
individuals in each group down into two groups: (1) being welfare-poor and having a partner who is also welfare poor
and (2) being welfare-poor but not having a welfare-poor partner. Note that the two bars for each income decile in
panel (b) add up to the value shown in panel (a) for that decile.

shows the share of individuals in each income decile which is welfare-poor. This figure adds two
important points to the analysis. First, it shows more precisely where welfare-poor individuals
are located in the income distribution and that a substantial fraction of them is in the middle of the
distribution (in the 4th and 5th income decile). Second, the fraction of welfare-poor individuals
declines with household income. Looking at the highest income decile, only a very small fraction
of people is welfare-poor. This illustrates that income and welfare are positively but imperfectly
correlated.

An important part of the analysis will be to investigate the role of (1) intra-household inequality and
(2) economies of scale in more detail. As a first step to illustrate the role of these two factors, panel
(b) of Figure 4 breaks down the values from panel (a) into whether the partner of the individual
is also welfare-poor. For example, panel (a) shows that 23.2% of individuals in the 4th income
decile are welfare-poor. Panel (b) shows that 10.6% are welfare-poor and have a welfare-poor
partner and 12.6% are welfare-poor but do not live with a welfare-poor partner. These numbers
illustrate that intra-household inequality plays some role: in those households where only one
partner is welfare-poor but the other is not, the unequal division of resources within the family
contributes to one partner being below the poverty line in terms of welfare. For example, these
can be households who have a decent amount of income (since they are in the 4th income decile),
but where consumption expenditure is skewed towards one of the partners, leaving the other
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with a lower level of welfare. However, panel (b) also shows that there is a substantial number of
households who are above the poverty line for income, but where both partners are welfare-poor.
In these cases, intra-household inequality cannot explain why individuals in medium-income
households are welfare-poor. Instead, as will be shown in more detail in section 4.1.3, one factor
that plays a role in these cases is heterogeneity in economies of scale. Formally, economies of scale
for household h (with members i and j) are defined as EOSh =

Mi+Mj
w̄i+w̄j

(the ratio of the sum of
MMWIs and the full income of the household). Intuitively, this means that some households can
easily achieve a high level of welfare for a given level of full income, whereas it is more difficult
for others. Due to preference heterogeneity, families where both partners have a high public good
preference can spend a lot on the public good and enjoy a high level of welfare, whereas achieving
the same level of welfare is more difficult for families where partners have a strong preference
for private goods. Looking again at the example of the 4th income decile in panel (b) of Figure 4,
10.6% of individuals are welfare-poor and have a welfare-poor partner, which suggests that low
economies of scale play a role in these cases.

4.1.2 The role of consumption, time use and preference heterogeneity

To better understand why welfare, as measured by the MMWI, differs from household income,
I perform two decomposition exercises which shed light on different aspects. For the first exer-
cise, it is useful to think about going from household income to individual welfare in three steps.
First, one has to take into account that consumption expenditure can be divided unequally within
families. Second, in addition to individual consumption, the MMWI also reflects the time alloca-
tion of the household. Finally, the MMWI weights consumption and time use using individual
preferences. The idea behind the exercise is to account for these additional aspects one-by-one in
order to understand the role of these factors.
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TABLE 6: What explains the differences between household income and welfare?

Frac of welfare-poor identified Rank corr with Mi Avg rank dev from Mi

Household income 0.59 0.70 17.10

(a) Decomposition 1

Individual consumption (Ci) 0.56 0.61 19.70

Empirical sharing rule (ESRi) 0.64 0.83 12.00

MMWI with equal prefs (M̃EP
i ) 0.60 0.75 14.88

(b) Decomposition 2

Full income (M̃1
i ) 0.74 0.90 9.40

Full income + EOS (M̃2
i ) 0.80 0.94 6.90

Full income + Sharing (M̃3
i ) 0.80 0.89 8.60

Notes: This table shows the results from the exercises described in Sections 4.1.2 and 4.1.3. Column 1 shows the fraction of
welfare-poor individuals which is identified through a given variable in a row. For example, the first row shows that looking
at the income-poor identifies 59% of the welfare-poor. The second row shows the rank correlation between the variable from
that row and the MMWI. The third column illustrates the rank correlation more intuitively by showing the average absolute
rank deviation between the variable and the MMWI. For the definitions of the variables in each row, see the description in the
main text.

For the first step - moving from household income to individual consumption -, we can define can
define total individual consumption (Ci) as the sum of private (ci) and public good (q) expenditure:

Ci = ci + q

If the difference between household income and the MMWI was primarily driven by consumption
inequality within families (but not time use or preference heterogeneity), looking at consump-
tion poverty should identify most of the MMWI-poor individuals. Interestingly, Table 6 shows
that looking at consumption does actually worse in terms of identifying the welfare-poor; while
income identifies 59% of the welfare-poor, consumption only identifies 56%. This shows that
intra-household consumption differences alone are not the main factor driving a wedge between
income and welfare. Instead, it is also important to look at time use and preferences. In fact, the
finding that consumption does worse than income suggests that consumption inequality is driven
to a large extent by preference heterogeneity. In this case, low consumption does not necessarily
imply a low level of welfare, since the consumption level simply reflects a lower consumption
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preference rather than a lower access to household resources.

The second step consists in including time use into the analysis, while still ignoring preferences.
A straightforward way to account for time use when analysing welfare is to compute the so-
called empirical sharing rule (ESR) (Lise and Yamada (2019)). Using an individual’s wage rate as a
measure of the value of time, the empirical sharing rule takes consumption expenditure (ci + q)
and adds the the market value of leisure (wili) and home production time of the individual and
their partner (widi + wjdj):

ESRi = ci + q + wili + widi + wjdj

Here, the index j refers to the partner of the individual. As home hours are public within the
household, the home hours of the partner also matter for the welfare of the individual. The
empirical sharing rule accounts for unequal consumption sharing and time use. However, it
still ignores preference heterogeneity as it is simply the sum of all goods, not weighted by how
much an individual values the goods. For example, public good expenditure (q) contributes
to the empirical sharing rule of both partners in the same way, even when their preferences
differ. Using the empirical sharing rule identifies 64% of welfare-poor individuals. This is an
improvement over household income, which identifies 59%, and shows that taking time use into
account better characterises welfare, but still the improvement is relatively modest.

Third, and lastly, the role of preference heterogeneity can be assessed by looking at the residual.
As indicated in the previous discussion, there are three aspects that income does not take into
account which are included in the MMWI: (1) unequal sharing within the household (2) time use
and (3) preference heterogeneity. As incorporating the first two of the factors into the analysis
does not fully explain the difference, this implies that preference heterogeneity is important,
which is the remaining factor that can lead to a difference between income and welfare poverty.
In other words, accounting only for unequal sharing and time use leaves 41% of welfare-poor
individuals unidentified.

As an alternative and complementary way of quantifying the role of preference heterogeneity
for the analysis, I also recomputed the MMWI under the assumption that each individual has
identical preferences, which are given by the sample mean.28 This means computing:

ũi(ci, li, D) =
1

1 − γ

(
ᾱccη

i + ᾱl lη
i + ᾱDDη

) 1−γ
η

28The reason why this additional exercise is useful is that one drawback of the empirical sharing rule is that it does
not take the functional form of utility into account, since it is somewhat unclear what the weighting factors should
be when adding up consumption and time use. In the context of the model, the exercise of recomputing the MMWI
while assuming equal preferences is the cleanest way of isolating the role of preference heterogeneity. An advantage
of the ESR, however, is that it can in principle be computed without the need for a model, and is therefore much easier
to take to the data when suitable data is available (such as in the Japanese data used by Lise and Yamada (2019)).
Therefore, both exercises are useful.
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Here, ᾱc, ᾱl and ᾱD are the population means. Then, the MMWI is recomputed as

M̃EP
i = V̄−1

(
ũi(ci, li, D)

)
EP stands for equal preferences and V̄−1 is the indirect utility function when preferences are given
by the population means. The idea behind this exercise is that if there is little dispersion in the
preference coefficients, the actual MMWI and M̃EP

i should be close and M̃EP
i should be a good

predictor of a welfare. In practice, the results from this exercise again emphasise the importance
of preference heterogeneity: looking at the poorest 20% in terms of M̃EP

i only identifies 60% of
the welfare poor, which is a slight improvement over household income but leaves an important
fraction of the welfare-poor unidentified. Alternatively, this calculation could also be interpreted
as estimating a restricted model without preference heterogeneity (where the preferences of every
individual are estimated as the population mean) and inferring the MMWI from the restricted
model. The result suggests that allowing for preference heterogeneity is important for assessing
the MMWI.

Taking stock, the results from this exercise shed light on the relative importance of consumption,
time use and preference heterogeneity in driving the difference between the MMWI and house-
hold income. The starting point was that income only identifies 59% of welfare-poor individuals.
Looking at consumption does slightly worse than income and identifies 56%, whereas looking at
the empirical sharing rule (which takes consumption and time use into account) identifies 64%.
This finding has two implications. First, these results illustrates that preference heterogeneity,
which is an understudied aspect in the literature on individual welfare, is important for the anal-
ysis. In other words, the interaction between consumption, time use and preferences are key for
assessing individual welfare. Second, from a more empirical perspective, it highlights the limi-
tations of drawing welfare conclusions based on data about allocations alone. In principle, the
empirical sharing rule is straightforward to directly compute from the data without the need for
a model, as long as joint data on consumption and time use is available (such as in the Japanese
data used in Lise and Yamada (2019)). However, the results demonstrate that it can be difficult to
fully characterise welfare based on such data alone. Therefore, it would be very useful for future
data collection efforts to also construct empirical measures of preferences in order to get a better
picture of welfare inequality in the population.

4.1.3 The role of intra-household inequality and economies of scale

The second decomposition focuses on the role of intra-household inequality and economies of
scale. Another way of thinking about the link between household income and individual welfare
is through the lens of the following identity29:

29This can alternatively also be written as Mi = (yh + wili + widi + wjlj + wjdj) · Mh
w̄h

· Mi
Mh

.
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Mi︸︷︷︸
MMWI

= yh︸︷︷︸
(0) HH income

· w̄h

yh︸︷︷︸
(1) Transform to full income

· Mh

w̄h︸︷︷︸
(2) Add EOS

· Mi

Mh︸︷︷︸
(3) Add sharing

(1)

In terms of definitions, note that h is the household index (of individual i and their partner j).
Mh = Mi + Mj is the sum of the MMWI of the partners and w̄h = w̄i + w̄j is the full income of
the household. On the left-hand side of the equation, we have the MMWI of the individual (Mi).
On the right-hand side, we start with household income (yh) and link it to the MMWI making
several adjustments:

1. Full income: The first step adjusts for the fact that the MMWI based on full income (tak-
ing into account not only household income but also the value of time) by transforming
household income into full income (by multiplying income with w̄h

yh
).

2. Economies of scale: The next step adjusts for economies of scale. Total well-being of the
household can be higher than full income because of economies of scale, which is reflected
by the factor EOSi = Mh

w̄h
. Recall that the MMWI of singles is equal to their full income

(since the definition of the MMWI is the full income someone who need as a single to
achieve a certain living standard). Therefore, if both partners were single, their combined
welfare would be w̄i + w̄j = w̄h. In the relationship, by contrast, their combined welfare is
Mi + Mj = Mh. Therefore, EOSi =

Mh
w̄h

is a measure of economies of scale. With EOSi > 1,
total welfare in the couple is higher than if partners were single.

3. Sharing: Finally, the factor Mi
Mh

adjusts for an unequal division of welfare within the house-
hold. Mi

Mh
= 0.5 corresponds to welfare equality within the household; if the fraction deviates

from 0.5, one partner is relatively better off.

In words, this identity essentially says that since the MMWI is a concept based on full income,
it can be thought of as transforming household income into full income and then additionally
applying economies of scale and taking the within-household division of welfare into account.

We can use this identity in order to better understand the role of each factor. The results are also
shown in Table 6. As a starting point, recall that looking at household income identifies 57% of
the welfare-poor. Next, based on equation 1, I study the role of the differences between income
and full income by computing a "hypothetical" MMWI M̃1

i which omits the last two terms of
equation 1 (EOS and sharing) and only takes the first two ones into account. This corresponds to
the full income of the household:

M̃1
i = yh ·

w̄h

yh
= w̄h

Table 6 shows that full income identifies 74% of the welfare-poor. This means that looking at
full income is much closer to welfare than looking at income. But full income alone does not
fully characterise welfare, since it ignores economies of scale and sharing and still leaves 26% of
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the welfare-poor unidentified. Therefore, next, we can look at the role of EOS and sharing. For
the role of EOS, I compute another "hypothetical" MMWI based on equation 1 which ignores the
sharing factor but includes everything else:

M̃2
i = yh ·

w̄h

yh
· Mh

w̄h
= Mh

Including EOS does slightly better than full income: now, 80% rather than 74% of the welfare-poor
are identified. Finally, the role of intra-household inequality can be assessed by computing:

M̃3
i = yh ·

w̄h

yh
· Mi

Mh
= w̄h ·

Mi

Mh

Interestingly, including intra-household inequality on its own is also a very modest improve-
ment; M̃3

i also identifies 80% rather than 74% of the welfare-poor. Taken together, these two
results imply that neither including EOS nor intra-household inequality in isolation characterises
individual welfare much better than full income. Instead, the interaction between the two factors
is important, meaning both how large economies of scale are, and how they are divided between
the partners.

4.1.4 Overall inequality

So far, the analysis has focused on poverty, as defined by the least well-off 20% of the distribution.
Another important question, from a more macroeconomic angle, is how the issues discussed so
far apply to overall inequality. How different is overall welfare inequality from household income
inequality? And what is the role of intra-household inequality and economies of scale for overall
inequality?

As a first step for this analysis, which is closely connected to the poverty analysis, Table 6 also
shows overall rank correlations along the whole distribution. This addresses the question how
strongly someone’s rank in the income distribution predicts their rank in the welfare distribution.
As a baseline, the rank correlation between household income and the MMWI is 0.7. To illustrate
the magnitude of this rank correlation more intuitively, the table also shows the average rank
deviation between the two measures. Denoting Ry

i as the income rank of the individual and RM
i

the welfare rank, this is computed as 1
N ∑N

i=1 |R
y
i − RM

i |, where i = 1, ..., N are the individuals in
the simulated sample. Household income mispredicts somebody’s rank in the welfare distribu-
tion on average by 17.1. For example, this implies that when somebody is in the middle of the
income distribution, the welfare rank on average deviates by 17.1 from 50. Therefore, the result
that household income is a relatively imprecise measure of the MMWI also applies when looking
at the distribution more broadly.

The remaining results regarding the rank correlations from Table 6 mirror the main insights from
the poverty analysis. Consumption is slightly less correlated with welfare than household income,

32



whereas the empirical sharing rule and the MMWI under the assumption of equal preferences im-
prove on household income. In the second exercise about economies of scale and intra-household
inequality, one result that stands out is that full income is correlated with welfare substantially
more strongly than household income; in this case, the correlation goes up to 0.90 from 0.7 and the
average rank deviation is only 9.4 instead of 17.1. Including EOS further improves the correlation
to 0.94, whereas including the sharing factor marginally decreases it to 0.89.

In addition to looking at the rank correlations, it is also useful to decompose inequality into
a within-household and a between-household component to see how much intra-household in-
equality contributes to overall inequality. There has been limited research on quantifying the con-
tribution of intra-household inequality to overall inequality. Most notably, Lise and Seitz (2011)
estimate a collective household model based on British data and find that 25% of consumption
inequality in 2000 is due to within-household inequality. Table 7 shows the results for within-
between decompositions based on the estimated model. First, regarding consumption inequality,
the table shows that a relatively large fraction of inequality in private consumption is due to
within-household inequality (35.3%). This fraction goes down to 23.5% for total consumption,
reflecting that total consumption also includes the public good expenditure of the household.
Therefore, the overall level of intra-household inequality in consumption is close to the estimate
of Lise and Seitz (2011). Note that the model has two different sources of intra-household con-
sumption inequality: consumption differences can either be due to bargaining (the Pareto weight)
or due to preference heterogeneity. This affects the welfare implications. Consumption inequality
which results from bargaining is "bad" from an inequality perspective, since it is the result of the
unequal distribution of intra-household decision power. Consumption inequality resulting from
preference heterogeneity, by contrast, is "neutral", because the partner who consumes less is not
necessarily worse off in terms of welfare if it results from preference heterogeneity. As a simple
way of studying the relative importance of these two factors in the model, I also computed the
variance decomposition for the subset of couples where both partners have equal preferences. In
this case, the share of within-household inequality goes down to 5% for private consumption and
4.3% for total consumption, suggesting that preference heterogeneity accounts for a large fraction
of intra-household consumption inequality.

Regarding inequality more broadly, intra-household inequality accounts for 10.6% for the em-
pirical sharing rule and, most interestingly, for 18.1% in the case of the MMWI, which captures
overall welfare inequality and for which there is no previous estimate of the fraction of intra-
household inequality available. This finding suggests that the contribution of intra-household
inequality to overall welfare inequality is economically meaningful and welfare inequality would
be understated by looking at between-household inequality only.

The final question is about the role of economies of scale for overall inequality. As discussed ear-
lier, economies of scale (EOS) are heterogenous in the population. Families where both partners
have a high public good preferences can pool a lot of resources and have higher EOS than those
who place more importance on private goods. Therefore, inequality in economies of scale con-
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TABLE 7: Within/Between Decompositions

Total Within Between Fraction within

Private consumption 0.43 0.15 0.28 35.3%

Total consumption 0.27 0.06 0.20 23.5%

Empirical sharing rule 0.11 0.01 0.10 10.6%

MMWI 0.50 0.09 0.41 18.1%

Notes: This table reports within/between decompositions of the log vari-
ance of consumption, the empirical sharing rule and the MMWI.

tributes to total welfare inequality. This effect can also be illustrated by looking at the equation
for the second decomposition above and taking logarithms:

log(Mi) = log(yh)︸ ︷︷ ︸
(0) HH income

+ log
( w̄h

yh

)
︸ ︷︷ ︸

(1) Transform to full income

+ log
(Mh

w̄h

)
︸ ︷︷ ︸
(2) Add EOS

+ log
( Mi

Mh

)
︸ ︷︷ ︸

(3) Add sharing

This equation highlights that the variance of Mh
w̄h

, which captures heterogeneity in economies of
scale, contributes to welfare inequality in terms of the MMWI (Mi). Using the standard vari-
ance formula for sums, this gives rise to the following approximation of the variance of welfare
(combining the first two terms into full income w̄h):

Var log
(

Mi

)
︸ ︷︷ ︸
Welfare inequality

≈ Var log
(

w̄h

)
︸ ︷︷ ︸
Wage inequality

+Var log
(Mh

w̄h

)
︸ ︷︷ ︸

EOS inequality

+ Var log
( Mi

Mh

)
︸ ︷︷ ︸

Intra-HH inequality

+ Cov(w̄h,
Mh

wh
)︸ ︷︷ ︸

Cov of full inc and EOS

This is an approximation because the variance of Mi also depends on the covariances between
full income and the sharing term and between EOS and the sharing term.30 The equation says
that from the perspective of the MMWI, welfare inequality is closely related to full income (that
is, wage) inequality.31 However, wage inequality needs to be adjusted for (1) heterogeneity in

30Note that these should be very small since the sample includes both partners for each couple.
31Welfare inequality is based on full income/wage inequality because the MMWI is defined in terms of full income.

A similar variance decomposition based on household income inequality could be derived with an alternative defini-
tion of the MMWI. The choice between these definitions relates to the welfare economics literature (Fleurbaey (2006)).
Denote as Yi an adjusted MMWI, which computes the labour income (rather than the full income) that someone would
need to obtain their current utility level. Then (ignoring the covariance term),

Var log
(

Yi

)
︸ ︷︷ ︸

Welfare inequality

≈ Var log
(

yh

)
︸ ︷︷ ︸

Household income inequality

+Var log
(Yh

yh

)
︸ ︷︷ ︸
EOS inequality

+ Var log
( Yi

Yh

)
︸ ︷︷ ︸

Intra-HH inequality

Mi and Yi capture different normative judgements about preference heterogeneity in the spirit of Fleurbaey (2006). Yi
is related to the ’Rente Criterion’ from Fleurbaey (2006), which is defined in terms of non-labour (rather than labour)
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economies of scale, (2) intra-household inequality and (3) the covariance between full income
and EOS. The equation implies that welfare inequality is typically larger than full income/wage
inequality, unless high wage households have much lower economies of scale than low wage
households. In the context of the estimated model, the covariance between full income and EOS
turns out to be very small, so that it does not play a substantial role for the analysis.32

With this equation in mind, a simple way of quantifying the role of economies of scale for overall
inequality is to compute the ratio between the variance of the EOS term and total inequality:

Var log(Mh
w̄h

)

Var log(Mi)
= 23.1%

This means that 23.1% of welfare inequality is due to differences in economies of scale between
households. This number is interesting because standard approaches of analysing inequality do
not allow for a lot of heterogeneity in economies of scale, as equivalence scales only take the
number of household members into account. According to the model, equivalence scales should
depend on all characteristics of the household, including preferences and wages, and reflect how
much the household spends on public goods.33 In that sense, equivalence scales are endogenous
and depend on household characteristics and optimal choices rather than being a fixed number.
This highlights that the assumptions underlying the commonly used equivalence scales can be
restrictive, and that structural models can be a useful tool to model equivalence scales more
flexibly.34

4.2 Policy Simulation: Minimum Wages and Poverty

To illustrate the usefulness of individual-based welfare measures for policy analysis, I use the esti-
mated model to perform counterfactual experiments relating to minimum wage policy. The min-
imum wage is an interesting policy in this context because it is often analysed from a household-
level rather than an individual-level perspective. A well-known fact is that many minimum wage
earners live in households which are above the poverty threshold and are more in the middle
of the income distribution (Burkhauser (2015)). Panel (a) of Figure 3 illustrates this point in the
context of the UK. Cribb, Joyce, and Xu (2019) compute the fractions of minimum employees
which live in households in different deciles of the income distribution. The striking feature of
this graph is that minimum wage earners are found in all deciles of the income distribution and

income (see Appendix A).
32In the model of Salcedo, Schoellman, and Tertilt (2012), this effect would likely play a larger role since they argue

that well-off households could have lower economies of scale. In their model, high-income households spend a lower
fraction of their budget on public goods than low-income households due to an income effect. As a result, high-income
households share fewer resources and have lower economies of scale.

33As an empirical illustration, Appendix Figure 7 plots the fraction of spending on public goods based on the data
from Lise and Seitz (2011) and shows that there is substantial dispersion in public good spending in the data.

34This is related to Salcedo, Schoellman, and Tertilt (2012), who show how the implied equivalence scales from their
model vary with income, which is not captured by standard equivalence scales.
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FIGURE 3: Minimum Wage Earners along the Income Distribution in the UK

(a) Fraction of MW earner by income decile

(b) Fraction of HH income increase by decile

Notes: Panel (a) (from Cribb, Joyce, and Xu (2019)) shows the fraction of employees who receive the minimum wage
along the income distribution based on data from the Family Resources Survey and the Labour Force Survey. Panel (b)
(from Cribb, Joyce, and Norris Keiller (2017)) shows the fraction of the mechanical income gains from the Conservative
and Labour proposal which accrue to different deciles of the income distribution.

the peak is the 6th decile, with around 14% of minimum wage earners being in this category.
Panel (b) of Figure 3 from Cribb, Joyce, and Norris Keiller (2017) looks at the fraction of the me-
chanical gains in household income from concrete policy proposals which accrues to households
in different income deciles. This graph mirrors panel (a). Since many minimum wage earners
live in households well above the poverty threshold, a large fraction of the income gain (assum-
ing no behavioural changes) goes to households who are not income-poor. From a household
perspective, this suggests that the minimum wage may not be an ideally targeted policy to reach
the poorest households in the population.

The estimated model allows me to investigate the targeting of minimum wage policy from an
individual perspective. In the previous analysis, panel (a) from Figure 4 showed that a substantial
fraction of welfare-poor individuals live households which are not income-poor. Therefore, from
the perspective of the model, minimum wage earners can be (welfare-)poor even when they do
not live in an income-poor household. This makes the question of targeting of minimum wage
policy more complicated than suggested by Figure 3, according to which most minimum wage
earners are not poor simply by not living in an income-poor household. The goal of the policy
experiment is to show that minimum wage increases reduce welfare-poverty among minimum
wage earners who live with higher-earning partners, who would not be considered as poor in a
conventional income-based sense.

For the experiment, I simulate a 20% increase in the minimum wage. Since the goal of the
analysis is to contrast the individual vs household-level effects, rather than to provide a complete
ex-ante evaluation of minimum wage policy, I abstract from employment effects.35 Panel (a) of

35In a review of the available evidence, Dube (2019) concludes that such employment effects are likely to be small,

36



Figure 4 shows the welfare-poverty rate of minimum wage earners depending on the wage of
their partner.36 In couples where both partners are MW earners, the welfare-poverty rate is close
to 100%, meaning that individuals in these households are certain to be in the bottom quintile
of the welfare distribution. The higher the wage of the partner, the lower the probability of
being welfare-poor. The part of the distribution which is most important for this analysis is the
middle of the distribution, where a minimum earner is in a relationship with a partner who
earns a medium wage, such as around £20-25. In these cases, still around 50% of the minimum
wage earners are welfare-poor in the status quo. In the experiment, I hold the threshold for
welfare-poverty constant at its value from the status quo (where it is defined such that 20% of the
population are welfare-poor). The minimum wage increase reduces poverty conditional on this
value of the threshold. Panel (a) shows that at the very bottom of the distribution, poverty rates
are unchanged and still at 100%, as the MW increase does not push these households over the
threshold. The decrease in poverty is most pronounced in the middle of the distribution, where
partners’ wage is between £20-25. Connecting this back to Figure 3, these households are likely
to be in the middle of income distribution, given that the partner earns a fairly good wage in
these cases. Overall, the minimum increase reduces welfare-poverty of minimum wage earners,
particularly in unequal households where a minimum wage earner is in a relationship with a
higher earner.

To conclude the analysis, I discuss the underlying mechanisms for change in welfare-poverty
among minimum wage earners in more detail. Following the minimum wage increase, there
are three effects which affect welfare poverty rates. The first effect is the direct effect. Suppose
that the distribution of couples and labour supply choices (and other time use choices) are held
constant when the minimum wage increases. The higher minimum wage increases the disposable
income of households and each couple can spend more on partners’ personal consumption and
the public good. To allocate the additional income across both partners and the public good
(without allowing the household to reoptimise their choices), I compute the fraction of total
expenditure of each good under the status quo and distribute the additional resources according
to these shares. 37 Essentially, the direct effect increases welfare since it increases income for
all households which include MW earners, and therefore these households will spend more on
consumption goods. This is shown in panel (b) of the figure, where the blue (solid) line shows
the change in welfare-poverty induced by the direct effect.

However, the direct effect does not capture the entire effect of minimum wage policy. After the
minimum wage increase, relative wages within couples have changed and there are also income

at least for moderate minimum wage increases. It would be possible to include supply-side effects in this model, for
example by having a type-specfic frictionless labour market with market clearing, but this would make the model
more complicated.

36Note that the x-axis shows the wage of the partner, rather than household income like in Figure 3. Since wages are
exogenous, it is easier to compare individuals based on wages between the two steady states than based on income
(where couples have different positions in the income distribution before and after the policy change).

37For example, in a couple in which 30% is spent on partner A, 40% on partner B and 30% on the public good, the
extra budget is spent accordingly.
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FIGURE 4: Minimum Wage (MW) Analysis

(a) Welfare-poverty rate of MW earners by partners’ wage

10 15 20 25 30 35 40 45
Hourly wage of partner (in £)

0.0

0.2

0.4

0.6

0.8

1.0

W
el

fa
re

 p
ov

er
y 

ra
te

 o
f M

W
 e

ar
ne

r

Status quo
MW Increase

(b) Decomposition of mechanisms
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(c) Change in Pareto Weights
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(d) Unitary vs collective prediction
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Notes: Panel (a) shows the fraction of minimum wage earners who are welfare-poor (i.e. in the lowest 20% of the
distribution of the MMWI) depending on the wage of their partner, both for the status quo and the policy experiment
where the minimum wage is increased by 20%. Panel (b) shows the decomposition of mechanisms, where the total
change is decomposed into the direct effect, reoptimisation effect and bargaining and marriage effect (see main text
for the definition of these effects). Note that the total change in panel (b) corresponds to the difference between the
lines in panel (a). Panel (c) shows the change in Pareto weights between the status quo and the policy experiment.
Panel (d) shows the decomposition from panel (b), but grouped differently: the ’unitarity’ prediction is the sum of the
direct and reoptimisation effect (channel 1 + 2) and the ’collective’ prediction is the sum of all three channels.
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effects. Couples will reoptimise their choices (that is, decide on time use and consumption accord-
ing to the household decision problem). The second effect is therefore the reoptimisation effect. I
compute this effect by still holding the distribution of couples constant as under the status quo,
but solving the decision problem of each household again given the new budget constraint. Panel
(b) of the figure plots the reoptimisation effect, expressed as the difference between the poverty
rate after reoptimisation relative to the poverty rate after accounting for the direct effect.38 Inter-
estingly, the reoptimisation effect increases welfare-poverty among minimum earners when they
are in a relationship with a higher-earning partner. The reason for this effect is that because the
minimum wage earner now has a higher relative wage, the household will allocate more work
hours to them. As a result, leisure and therefore welfare go down.

Finally, the third step is the bargaining and marriage effect. So far, the distribution of couples and
the Pareto weights were held constant. As the minimum wage increase shifts the relative wage
within the couple more in favour of the minimum wage earner, this will increase their intra-
household decision power (the Pareto weight). This effect is shown in panel (c) of the figure. In
the status quo, the Pareto weight of the minimum wage earner declines when the wage of the
partner increases and the increase in the minimum increases the Pareto weight of the minimum
wage earner in unequal couples. This effect increases their consumption and it also gives them
more leisure (at least partially counteracting the loss of leisure from the reoptimisation effect). In
addition, the composition of couples can also differ between the two steady states, which is also
included in this step.39 Panel (b) of the figure shows that the bargaining and marriage effect plays
a substantial role in generating the reduction in welfare-poverty among minimum wage earners,
as it offsets the other two effects and reduces welfare-poverty by increasing the Pareto weight of
the minimum wage earner, suggesting that the intra-household reallocation of welfare is one of
the key mechanisms in unequal couples.

To summarise this discussion, the minimum wage increase has three effects. First, the direct effect
increases welfare of minimum wage earners because they now earn more and can spend more on
consumption. Second, the reoptimisation slightly offsets the direct effect. Since minimum wage
earners lose leisure due to changes in relative wages, their welfare-poverty rates increase. Finally,
the bargaining and marriage effects leads to a substantial reduction in welfare-poverty rates when
minimum wage earners are in a relationship with a higher earner.

One interesting take-away message from this analysis relates to the comparison between the
implications of ’unitary’ and ’collective’ models of the household. The unitary model has often
been used in the literature to describe household behaviour (see e.g. Chiappori and Mazzocco

38More precisely, denote as p0
j the poverty rate of minimum wage earners with partner wage j in the status quo. p1

j

is the poverty rate when allowing for the direct effect. p2
j is the poverty rate after reoptimisation given the new budget

constraint and p3
j is the poverty rate in the new steady state with the adjusted minimum wage policy. The direct effect

is p1
j − p0

j , the reoptimisation effect is p3
j − p2

j and the bargaining and marriage effect is p3
j − p2

j .
39Since bargaining and marriage are determined together it is less straightforward to separate the effect of changes

in the distribution of couples and changes in intra-household bargaining power.

39



(2017) for a survey of the literature). Chiappori and Mazzocco (2017) define unitary models
as having a stable utility functions which does not depend on prices, income and distribution
factors such as relative wages, irrespective of the number of household members. Recall that
the household decision problem from the model consists in maximising a weighted sum of the
individual utility functions of the partners:

λhtui(ci, li, D) + (1 − λht)uj(cj, lj, D)

In a unitary version of the model, the Pareto weight λht would be exogenously fixed (for example
to λht = 0.5), which would result in a stable utility function. In a collective model, the Pareto
weight is an endogenous parameter, which for example reflects relative wages of the partners.
Since microeconometric studies typically reject the unitary model in favour of collective models,
an important topic is to better understand the differences between these two types of frameworks
for policy analysis.

Looking at panel (b) from Figure 4, the figure shows that the implications between the two types
of models are very different regarding the impact of minimum wage policy: a unitary model
would only capture the direct and reoptimisation effect, but not the bargaining effect. As a result,
the prediction from a unitary model would be the opposite of what happens in the full model:
since the reoptimisation effect is stronger than the direct effect, raising minimum wages would
overall lead to a small increase in welfare-poverty among minimum wage earners. This is shown
as the blue (solid) line in panel (d), which sums the direct and reoptimisation effect from panel
(b). As discussed above, the key mechanism here is that conditional on a Pareto weight, the
higher wage of the minimum wage earner increases the opportunity cost of their leisure, so that
the household reallocates work hours towards them. By contrast, allowing for Pareto weights
to adjust overturns this effect and leads to a reduction in welfare-poverty among minimum wage
earners when they are in a relationship with a higher earner (the orange/dashed line in panel (d)).
Therefore, unitary and collective models have different implications for the analysis of minimum
wage policy, which should be kept in mind when modelling the impact of minimum wages on
family labour supply. Given the microeconometric evidence in favour of collective models, a
unitary model could lead to misleading conclusions.40

40This is related to the point made by Knowles (2012), who shows that the decline of the gender wage gap (which
increases women’s relative wage) has very different implications in a unitary and a collective model and that ignoring
the collective effect has strong implications for the model’s prediction about relative leisure.
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5 Conclusion

In this paper, I have studied the link between household income and individual welfare from
the perspective of a rich collective household framework which jointly accounts for consumption
inequality within households, heterogeneity in time use and individual-level preference hetero-
geneity. I estimate the model using British data and use it for an individual-level welfare analysis,
where I compare poverty and inequality based on household income and on the Money-Metric
Welfare Index (MMWI), which was proposed by Chiappori and Meghir (2015).

The first main result is that that poverty in household income is an imperfect predictor of
individual-level welfare poverty. Welfare poverty is based on considering an individual’s total
utility from consumption, leisure and the home good. Income poverty only identifies 59% of the
welfare-poor, meaning that a substantial fraction of welfare-poor individuals is missed in that
case. I also find that welfare-poverty is difficult to predict without taking information on pref-
erences into account, using either only information on consumption or combining consumption
and the value of time into a single index. This highlights that unobserved preference heterogene-
ity, an understudied factor in the literature on individual welfare analysis, is a key component
of the analysis. Regarding overall inequality, intra-household inequality accounts for 18.1% in a
variance decomposition of individual, and heterogeneity in economies of scale account for 23.1%.
Finally, to illustrate the role of individual-level welfare measures for policy analysis, I perform
a policy experiment where I increase the minimum wage and study how this affects welfare-
poverty among minimum wage earners depending on the position of their partner in the wage
distribution. This policy change reduces welfare-poverty particularly for minimum wage earners
who have a higher-earning partner who is in the middle of the wage distribution.

The key implication from these findings is that the differences between household income and
the Money-Metric Welfare Index (MMWI) can be quantitatively important when analysing poverty
and inequality. In particular, the interaction between consumption sharing, time use and pref-
erence heterogeneity is critical for assessing individual welfare. These results point into several
directions for future research aimed at improving measurement of the MMWI. From an empirical
perspective, my results suggest that it would be important to collect information on individual
consumption, time use and individual preferences in a joint dataset, since all of these aspects are
needed to draw conclusions about welfare. At present, datasets which jointly measure consump-
tion and time use are still rare, and no direct data is available when it comes to the preference
parameters needed in collective models. An important question in this regard is how these pref-
erences can best be measured, as it is less clear whether for example leisure preferences can be
reliably quantified through hypothetical survey questions. The results from this paper suggest
that advances in this direction will lead to a better understanding of individual-level welfare.

On the theoretical side, there are several other important directions for future research which
would shed further light on the individual-level distribution of welfare. One simplifying as-
sumption in this paper was that there is a single household-level public good which individuals
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have different preferences over. In reality, there are several public goods within households and it
is likely that partners often disagree about how to allocate expenditure across public goods (such
as money spent on children, cars, furniture or gardening). Studying preference heterogeneity
on this more fine-grained level would allow to make a better distinction to what extent partners
benefit equally from public expenditure or whether partners’ valuation of these goods diverges
substantially. In addition, there are dynamic considerations, such as intra-household differences
in patience or risk aversion, that this paper has abstracted from. This would allow to assess to
what extent e.g. assets, human capital or portfolio choices are valued equally by both partners,
and could be incorporated into the welfare measures.
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Appendix

Appendix A: The Role of the Normative Framework

The issue of interpersonal utility comparisons with preference heterogeneity has also been ad-
dressed by a broader literature in welfare economics, which has highlighted the ethical judg-
ments underlying the choice of different welfare criteria (Fleurbaey (2006), Decoster and Haan
(2015)), although typically in the context of single-agent models.4142 The goal of this section is to
demonstrate that the MMWI can also be viewed through the framework of Fleurbaey (2006) and
to discuss an additional welfare criterion, the Rente Criterion, which captures different ethical
judgments. I then discuss to what extent the main results from the welfare analysis depend on
the choice of the normative framework.

Fleurbaey (2006) defines the "Rente Criterion" as an individual’s answer to the question:

"What income would be enough for you, in replacement of your
current situation, if you did no longer have to earn it?"

In the model, the Rente Criterion can be computed similarly to the MMWI by solving a hypo-
thetical problem for each individual, where the individual is single, does not work and receives
non-labour income z. The indirect utility VR

i is defined as the solution to the following hypothet-
ical optimisation problem:

VR
i (z) = max

c,q,l,d
ui(c, l, D)

c + q = z

d + l = 1

D = D(C, d)

Note that the indirect utility function depends on i, as the preference type will affect the solution.
The Rente Criterion Ri is defined implicitly as the non-labour income which yields utility level
ui:

VR
i (Ri) = ui

Furthermore, Fleurbaey (2006) defines the "Wage Rate Criterion":

"What net wage rate would be enough for you, in replacement of your
current situation, if you could adjust your amount of work as you wished?"

41Also see e.g. Fleurbaey and Maniquet (2018), Fleurbaey et al. (2008) or Fleurbaey and Maniquet (2011).
42These single-agent models can be interpreted as either individuals or ’unitary’ household models, where house-

holds have a stable utility function and household welfare is the main outcome of interest.
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The Wage Rate Criterion is identical to the MMWI.43 From this perspective, the MMWI is part of a
broader family of welfare measures which take preference heterogeneity into account in different
ways.44 In general, note that the MMWI and Rente Criterion would lead to identical conclusions
in the absence of preference heterogeneity, and that it is in particular the presence of endogenous
labour supply that leads to the difference between the two.

Fleurbaey (2006) argues that these two criteria capture different notions of justice. These are best
illustrated by looking at an example in the context of singles. Table 8 shows the choices and
welfare criteria for three hypothetical singles who differ in their preference vector pi:

p1 = (0.45, 0.275, 0.275)

p2 = (0.275, 0.45, 0.275)

p3 = (0.275, 0.275, 0.45)

The first single is "consumption-oriented", meaning that they place a larger importance on private
consumption than on leisure or home production. Similarly, the second and third individual are
leisure- and home-oriented.

From the perspective of the MMWI, these three singles are equally well off, as their full income
is the same independently of the choices they make. The MMWI is given by £10 in each case
and there is no inequality between them. By contrast, if we were comparing the singles by
their household income, the consumption-oriented single would be best off, as he or she decides
to work longer hours than the others to obtain the highest income. The Rente Criterion closely
mirrors household income. Recall that the Rente Criterion is defined as the hypothetical nonlabour
income that would be needed to get the same utility while not working. Not having to work
gives the individual more time for leisure and home production. As a result, the Rente Criterion
is lower than household income, since a lower amount of nonlabour income is needed to achieve
the same utility as while having to work. The Rente Criterion is also highest for the consumption-
oriented single.

This example illustrates the underlying ethical judgments involved in the choice between the
MMWI and Rente Criterion. The Rente Criterion is based on the optimal choice between con-
sumption, leisure and the home good, taking preferences into account. The consumption-oriented
single is as well off as if they had a relatively high non-labour income, whereas the leisure and
home-oriented singles are as well of as having a relatively lower non-labour income. The view
behind the Rente Criterion is that those with the lowest levels of monetary resources are worst

43Chiappori and Meghir (2015) define the MMWI in terms of the expenditure function, by computing the expendi-
ture the individual would need as a single in order to achieve the same utility. Note that this notion of expenditure
includes time use by rewriting the budget constraint in terms of full income (using the fact that the time budget is
normalised to 1): c + q + wl + wd = w. As a result, the expenditure of a single is equal to their wage, so that the Wage
Criterion is similar to the MMWI.

44Fleurbaey (2006) also defines a third criterion, the "Rente + Minimum Wage Criterion", where individuals are
allowed to work at the minimum wage while receiving a certain non-labour income. This measure is an intermediate
case between the Rente and the Wage Criterion.
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off, irrespective of whether this results from preferences (i.e. their choice to work fewer hours).
As a result, one would conclude that the latter two singles are worse off than the consumption-
oriented single. The MMWI aims to isolate the inequality that stems from constraints (the wage),
rather than from choices. This means that individuals are viewed as being responsible for their
choices if these result from preference heterogeneity. As a result, the MMWI concludes that all
three individuals are equally well off, even though their income levels are different.

TABLE 8: Welfare Measures - Examples (Singles)

Preferred Good Consumption (c) Leisure (l) Home (D)

(a) Income/Consumption

Income 2516.62 2009.55 2252.93

(b) Time Use

Market hours 60.4 48.23 54.07

Leisure 31.99 44.24 31.29

Home Hours 19.61 19.53 26.64

(c) Welfare

MMWI 10.0 10.0 10.0

Rente Criterion 1454.08 1072.26 1221.44

Utility -3.6 -3.63 -3.72

Notes: The table shows examples for the welfare measurement for three
different singles with different preferences. Time use is reported in weekly
hours, the MMWI in £ per hour and income and the Rente Criterion in £
per month.

To what extent does the choice between the MMWI and the Rente Criterion affect the main
results from the analysis, i.e. the welfare analysis of couples? Figure 5 first shows the breakdown
of welfare-poor individuals by household income decile, which was one of the main results from
the analysis. The figure shows that both the MMWI and the Rente Criterion lead to a fairly
similar picture in this regard. For both welfare measures, there is a substantial fraction of the
welfare-poor who do not live in income-poor households. According to the Rente Criterion, the
fraction of welfare-poor individuals is slightly larger in the lowest income decile.

While the overall rates of welfare-poverty are fairly similar for the two criteria, there is more
disagreement about who is classified as welfare-poor. Table 9 shows how welfare-poverty accord-
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ing to each criterion correlates with the exogenous characteristics of individuals (preferences and
wages). Labour market ability (that is, the wage) is negatively correlated with poverty for both
criteria, although somewhat more strongly for the MMWI. In terms of preferences, the correla-
tions differ more strongly between the MMWI and the Rente Criterion: Rente Criterion poverty
is much more strongly negatively correlated with a low consumption preferences, and positively
correlated with the leisure preference of the individual. The reason for this is that the Rente
Criterion is based on the non-labour income an individual would need to achieve a certain living
standard. Individuals with a high leisure preferences do not depend on income as strongly and
tend to need a lower income to achieve a given living standard.

Due to these differences, looking at poverty according to the Rente Criterion identifies only 71%
of individuals who are poor according to the MMWI (and vice versa, as shown in Table 10).
This number illustrates that the conclusion about who is welfare-poor somewhat depends on the
welfare measure and the ethical judgements associated with it. The table also replicates the first
decomposition exercise from the main text, which goes from income to welfare in three steps (con-
sumption, time use and preferences). Recall that the main result for the MMWI was that looking
at income identifies 59% of welfare-poor individuals, looking at consumption does slightly worse
and identifies 56%, and the empirical sharing rule (which includes the value of time) does better
and identifies 64%. For the Rente Criterion, these results are different: consumption-poverty is
the better proxy for welfare-poverty and the empirical sharing rule performs worse. This is driven
by the correlation between preferences and the Rente Criterion, since individuals with a low con-
sumption preference are more likely to be poor according to the Rente Criterion. The conclusion
from these results is that preference heterogeneity also plays an important role poverty accord-
ing to the Rente Criterion, although it is now consumption-poverty which is the best proxy if
information on preferences are not available.

TABLE 9: Correlation between poverty, prefer-
ences and wages

MMWI Rente Criterion

Characteristic

Consumption pref. (αC
i ) -0.15 -0.42

Leisure pref. (αL
i ) -0.06 0.13

Home Good pref. (αD
i ) 0.18 0.22

Ability (ai) -0.41 -0.29

Notes: The table shows how poverty according to the MMWI
and the Rente Criterion correlate with individual character-
istics (preferences and labour market ability).
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FIGURE 5: Welfare vs Income Poverty
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Notes: This figure shows the fraction of individuals who are poor according to the Rente Criterion and the MMWI (i.e.
in the lowest 20% of the distribution) for different deciles of the household income distribution.

TABLE 10: Relationship between all welfare mea-
sures

Frac of poor identified

True Welfare Measure MMWI Rente Criterion

Chosen Welfare Measure

(1) Income 0.59 0.64

(2) Consumption 0.56 0.70

(3) Empirical sharing rule 0.64 0.45

(4) MMWI 1.00 0.71

(5) Rente Criterion 0.71 1.00

Notes: This table shows the relationship between the poverty
according to the different variables. The first column shows
what percentage of the MMWI-poor is identified by each of the
variables in the rows. The second column shows what fraction
of the people who are poor according to the Rente Criterion
are identified.

51



Appendix B: Computational Details

Overview of the solution algorithm

Computing an equilibrium of the model requires solving a dynamic matching problem. This
requires individuals to have rational expectations over future distributions of potential partners.
As the expectation over who will be available in the future affects marriage market choices and
thereby the future distributions, the equilibrium can only be solved for via fixed-point iteration.
The general algorithm for solving the model proceeds as follows:

1. Pre-compute static choices conditional on all possible state variables. Pre-computing these
choices is important from a computational perspective, as it avoids having to solve for
optimal choices, which is nonlinear optimisation problem, during the rest of the model
solution. Recall that the state vectors for couples and singles are given by:

ωS
i = (g, ai, pi, b)

ωM
i = (a f , am, p f , pm, λ, b)

The optimal choices are computed for all combinations of the these state variables (using a
grid for the Pareto weight λ and BFGS to find the optimal choices):

(c, q, h, l, d) = PS(ωS)

(c f , cm, q, h f , hm, l f , lm, d f , dm) = PM(ωM)

During the rest of the model solution, optimal choices can then be obtained by interpolating
this function linearly in the Pareto weight. Note that the Pareto weight is treated as a
continuous state variables in the solution of the life-cycle problem and simulation.

2. Make a guess for the distributions of potential partners of each gender and age group
(Λ0

t,g(ω
S)).

3. Solve the life-cycle problem assuming that agents expectations over the future are given by
this initial guess. The life-cycle problem can be solved recursively starting in the last period.

4. Compute the actual distribution of potential partners in each period. These can be com-
puted using the flows between all states. For example, one can start in period 1, where the
distribution of individuals is given by the initial conditions, and consider all states (using
a grid for the Pareto weight) and all potential transitions into the next period, using the
optimal decision rule from the model, and similarly proceed for future periods. This avoids
the need for simulation and the resulting simulation noise, which is helpful to increase con-
vergence speed. The result from this step are the implied distributions of singles at each
age (Λ∗

t,g(ω
S)).
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5. Update the guess of the distributions using a weighting factor: Λ1
t,g(ω

S) = αΛ∗
t,g(ω

S) + (1−
α)Λ0

t,g(ω
S)

6. Iterate until convergence.

7. After convergence, simulate from the model in order to be able to flexibly compute various
statistics.

The model is implemented in Python using Numba and estimated on a HPC cluster.
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Appendix C: Additional Tables and Figures
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FIGURE 6: Illustration of preference distribution

0.0 0.2 0.4 0.6 0.8 1.0

Public Good Preference ( D
i )

0.0

0.2

0.4

0.6

0.8

1.0

Le
is

ur
e 

P
re

fe
re

nc
e 

(
L i)

Preference space
C
i + L

i + D
i = 1

Notes: This figure illustrates the preference distribution. Individual preferences consist of a vector (αC
i , αL

i , αD
i ) and the

three preference coefficients need to add up to 1. This effectively gives rise two a two-dimensional distribution on a
triangular space, as shown here.
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FIGURE 7: Dispersion in fraction of expenditure spent for public goods

(a) Singles (b) Couples

Notes: This figure shows the dispersion of the fraction of expenditure spent for public goods based on the data from
Lise and Seitz (2011) (Family Expenditure Survey, 1968-2001). Public expenditure is defined as housing, heating and
household durables. Panel (a) shows the fraction of public expenditure for childless singles and panel (b) for childless
couples.
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