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To study the conditions of marriage market stability, I define and analyse multi-dimensional matching 

models which are characterised by discrete and continuous variables. The concept of 

multidimensional matching is not well defined for assortative matching. Moreover, in the case of 

multidimensional matching pure assortativeness could not exist. The findings turn the light on the 

existence of trade-offs between individuals’ characteristics that explain the impurity of 

assortativeness and effect of complementarity and substitutability on the marriage market. 

 

1 Introduction 

It is well known that married individuals are happier, healthier and live longer than unmarried 

ones. However, in spite of the fact that the marriage is a positive event in life we can still observe 

that some couples break up their relationships in a very short period of time. Many people can never 

find a partner and still alone.  Today, love is not only the reason to form a couple or partnership and 

then a family, and stay in the marriage till death do us part. To find other reasons for marriage, how 

the marriage market works will be analysed through the discussion of matching mechanisms based 

on an individual characteristic such as self-control. The ability to control one’s weight has been 

chosen as a form of self-control.  

Body weight is regulated on an individual basis and determined by the relationship between 

food intake and energy expenditure. The mismatch between weight targets and outcomes can be 

regarded as a problem of self-control (Offer, 2001). People with strong self-control can sacrifice 

short-term rewards for the long-term benefits. That is to gain body weight, it is necessary to prefer 

the immediate saturation by food, to the delayed ones. Self-control is the ability to defer immediate 

pleasure. The resources and strategies used for self-control are individual and cognitive, involving 

knowledge, willpower, personal rules and behavioural restrictions (Offer, 2001).  If individuals are 

obese, it means that they are more likely to have low self-control and therefore, they are easily 

tempted. If they are not, then they have strong will power and a high level of self-control. In the 

analysis I consider self-control as a way to keep body weight at norm. According to Tricia et al (2013), 

self-control is the ability to inhibit a desired, pre-potent response in service of goal attainment. The 

trait of self-control is associated with a reduced risk of obesity and substance abuse. Some studies 

have shown that a high level of self-control is associated with less consumption of high fat foods (Hall, 
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2012). As a result of dietary restraint, self-control is associated with successful weight control 

(Johnson et al, 2012). There exists considerable literature on measuring self-control and temptation 

in which body weight is considered as a proxy of self-control (Stutzer, 2006). Indeed, weight is shown 

to be negatively related to self-control. As a result, in my further discussion, I use body weight as a 

measurement of the self-control effect. Research in economics has provided an analysis of how 

technological progress has reduced the relative price of food and contributed to an intensive gain in 

body weight. The rapid and dramatic increase in the availability of food has led to a rise in the number 

of people who have gained weight. The easy availability of fast food has led to diminished self-control 

and has stimulated consumption decisions relative to people’s own standards. Some literature 

demonstrated that overweighting is associated with stigmatization and discrimination and, as a 

result, negatively affects well-being and happiness, leading to dissatisfaction with one’s spouse or 

partner.  It is found that obesity decreases the well-being of individuals who report limited self-

control, and as a result negatively affects their probability of marriage. However, it must be noted 

that this is not true of everyone. 

This essay considers a matching between males and females, where partners differ in two 

ways. The first way can be described as a set of characteristics that demonstrates socioeconomic 

status, from now onwards referred to as index of attractiveness (IA). This index is continuous and 

reflects differences in education, income, employment, prestige and other status variables, or any 

combination of those that are very important in the highly competitive marriage market. This index 

is also influenced by a disproportionality in the sex ratio.  The second way is to look at a self-control 

status. This characteristic can be discrete or continuous. Both variants are analysed.  

The analysis of self-control and temptation is at high demand in different fields of research, 

for example, sociology, psychology and economics. When studying self-control, researchers decide 

how much individuals can be assumed to know about their temptations because different 

assumptions of self-awareness translate into different behavioural predictions (Ali, 2011). Self-

control theory has received extensive empirical attention in the past decade, but studies have not 

discussed the effects of self-control status on marriage matching and stability. For the sake of 

simplicity, further discussion assumes that self-control is exogenous. However, in reality, this 

characteristic could be endogenous. This individual trait is either predetermined by birth or 

inculcated by an individual during his/her life.  

The study of multidimensional matching consists of determining the status of individuals and 

then matching them. In the first stage, individuals choose their status: self-control status or 
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temptation status. If an individual prefers the self-control status, it means that the person wants to 

keep his/her body weight at normal range. If an individual selects the temptation status, it means 

that the person doesn’t care about gaining body weight, and he or she experiences overweighting or 

even obesity.  In the next stage, I consider the matching process itself. I demonstrate the model’s 

outputs, such as the derivation of the intra-couple allocation of the surplus, conditional on the 

spouses’ self-control status, and an equilibrium outcome of matching models.  

The family benefit function is differentiable and supermodular in the continuous index, and 

is multiplicatively impacted by the discrete characteristic. It means that the family benefit function 

may or may not be diminished by the presence of the self-control status. The most important thing 

is that this impact is heterogeneous, in the sense that easily-tempted people do not marry each other, 

whereas self-controlled do mind. This assumption has two consequences. One is to rule out a single 

index representation; in other words, existence of a unique index of attractiveness. It means that the 

trade-off between the two characteristics is perceived differently by different potential spouses, 

which is precisely what index models forbid. Another consequence is that the benefit function, 

although supermodular in the continuous index, does not satisfy the “twist” condition of Levin (1993) 

and Chiappori et al (2010), which generalizes the Spence-Mirrlees condition for a multidimensional 

framework.  It follows that the stable matching does not need to be only pure:  identical individuals 

may be matched with different partners. 

As a first step, a fully symmetric version of the model is analysed, whereby male and female 

characteristics are identically distributed and play identical roles in the family benefit function. Then 

my analysis is expanded to consider asymmetric cases and broader general cases.  

 

2 Literature Review 

 

Marriage, search and matching have been extensively discussed in the literature. Becker 

(1973, 1974) applied economic theory to analyse the marriage market. This approach assumes that 

two individuals who have formed or are contemplating forming a household, pool their incomes and 

maximize a household utility function that is subject to the household total income constraint as well 

as to the time constraint. Becker (1973, 1974) demonstrated that the marriage decision depends on 

a gain obtained from the marriage, for example, the difference between the household consumption 

and the consumption of two individuals when they are single.  
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Marriage is a long-term relation with a strong commitment. Each individual expects to get 

“benefits” from his or her partner, such as, for example, love, care, recognition, emotional support 

and some kind of security and rewards. Marriage assumes the specialization, that is, when one of the 

spouses has high opportunity to be in high demand on the labour market due to high human capital 

(Stutzer and Frey, 2006). Some researchers, for example, Chun and Lee (2001), Korenman and 

Neumark (1991), and Loh (1996) demonstrated that married people earn higher incomes than 

singles, taking other factors into consideration. At the same time, marriage brings not only material 

rewards, married people have better physical health and less psychological problems, for example, 

they less suffer from depression, and they live longer (Burman and Margolin, 1992; Ross et al., 1990).  

There exist bunch of literature that investigates the effect of marriage on people's happiness. 

It has been demonstrated that married people have higher level of happiness than single (Diener et 

al., 2000; Stack and Eshleman, 1998; Myers, 1999).  Married persons report higher well-being than 

individuals who have never been married or have been divorced, separated or widowed. Moreover, 

Stutzer and Frey (2006) discussed that the marriage provides source for self-esteem, for example, 

additional source of support that depart them from stressful situation faster, in particular, such 

stresses as job conflicts, or depression. Married people have a better chance of benefiting from a 

lasting and supportive intimate relationship, and suffer less from loneliness. 

However, even though marriage is good option, many people still prefer to live alone, or are 

not able to find a partner or break up their relationships to find out new opportunities on the 

marriage market. Therefore, the question of forming stable and unique matching is still actual. 

The stability of matching can be analysed by using different approaches due to duality of the 

problem. According to Becker (1973) and Shapley and Shubik (1971), if a couple forms the stable 

matching it means that this stable matching maximizes the aggregate marital surplus. At the same 

time, the stability of matching means minimization of aggregate utilities over the set of stable 

matches.  

Many researchers have analysed the stability of matching. However, many of them have 

worked with one-dimensional matching models. These models provide explanations of different 

matching patterns, such as for example, assortative matching patterns. If the surplus function is 

supermodular, the stable match could be pure and positively or negatively assortative. However, in 

reality the stable matching could be impure due to existence of substitutability and complementarity 

of individual characteristics. It means that the matching process is multi-dimensional. Potential 

partners are sorted out and then are matched according to different parameters, such as, for 
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example, age, education, income, religion, personal attractiveness, personality traits (Becker, 1991; 

Dupuy and Galichon, 2012; Oreffice and Quintana-Domeque, 2010; Qian, 1998; Silventoinen et al., 

2003; Weiss and Willis, 1997). The first attempt to consider multi-dimensional matching was done by 

Chiappori et al (2012), who has introduced the bi-dimensional matching model, where individuals 

were sorted out according to their socio-economic and smoking statuses. Authors demonstrated 

possibility for a stable impure matching.  

The novelty of this essay is to analyse the effect of self-control status on the marriage 

matching and stability. An individual with strong self-control has high potential to reach desired goals, 

better style of life, higher income, etc. It was demonstrated that self-control directly relates to 

imprudent behaviour such as smoking, drinking and gambling. Individuals with the high self-control 

resist to the immediate pleasures for the sake of future long-run benefits. People with low self-

control are impulsive, prefer easy or simple tasks over complex ones, have a propensity for risk-

seeking, and easily tempted (Grasmick et al., 1993b). Lack of self-control causes ineffective parenting 

(Hay, 2001). Inability to control own weight causes obesity that could lead to different health 

problems, levels of life satisfactions and satisfaction with partners. In this work, the self-control status 

is determined by the ability to control own weight or to keep BMI at the normal interval. 

The next Section contains the theoretical model. Sections 3, 4, and 5 analyse the implication 

of the self-control status. Section 6 analyses the continuous case of bi-dimensional matching. Section 

7 is devoted to the empirical application; and finally, section 8 is conclusion. 

 

3 The Model 

 

3.1 The basic framework 

 

Let’s consider two sets: males and females. Both sets are of equal sizes and normalized to 1. 

Each agent possesses a vector of characteristics, (𝑋𝑋𝑖𝑖,𝛿𝛿𝑖𝑖) ∈ 𝑅𝑅𝑀𝑀 × R,  𝑖𝑖 = 𝑤𝑤,ℎ, and begins the 

marriage at time 0. 𝑋𝑋𝑖𝑖 = (𝑋𝑋𝑖𝑖1,𝑋𝑋𝑖𝑖2, … ,𝑋𝑋𝑖𝑖𝑀𝑀 ) denotes socioeconomic characteristics of person 𝑖𝑖, that 

determines socio-economic status.  

The group of socioeconomic characteristics is analyzed through one dimensional index, “index 

of attractiveness”: 

 

𝑿𝑿 = 𝐼𝐼(𝑋𝑋𝑖𝑖𝑖𝑖1𝑋𝑋𝑖𝑖𝑖𝑖2 …𝑋𝑋𝑖𝑖𝑖𝑖𝑛𝑛)  
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The existence of index of attractiveness plays important role for matching and on the 

marriage market. It assumes that all individuals have the similar tastes regarding the opposite sex 

(Chiappori et al, 2012).  As a result, there exists the trade-off between individual characteristics, and 

this trade-off could be non-linear. Moreover, the value of trade-off could be changed over time due 

to, for example, irrelevance or other factors, such as change in preferences, experience, age, etc. This 

index is continuous and uniformly distributed over the interval [0; 1]. The index depends on the 

agent’s income, education, economic status, or any combination of them. 𝛿𝛿𝑖𝑖 denotes self-control 

status of agent: self-control or temptation. 𝛿𝛿𝑖𝑖 ∈ {𝑆𝑆,𝑇𝑇}; 𝑆𝑆 stands for self-control or slim/normal body 

weight and 𝑇𝑇 is for temptation or obesity. As a result, an individual is characterized by a pair (𝑿𝑿, 𝛿𝛿) if 

she is female and (𝒀𝒀, 𝜖𝜖) if he is male. 𝑿𝑿 (𝒀𝒀) ∈ [0; 1] is the agent’s continuous index, and 𝛿𝛿, 𝜖𝜖 ∈ {𝑆𝑆,𝑇𝑇} 

defines the agent’s discrete characteristic. 

Let 𝐹𝐹 and 𝐺𝐺 denote the cumulative distribution of female and male characteristics (𝑿𝑿,𝛿𝛿)  and 

(𝒀𝒀, 𝜖𝜖) over the set [0,1] × {𝑆𝑆,𝑇𝑇}, and let  𝐹𝐹𝛿𝛿(𝑿𝑿) and 𝐺𝐺𝜖𝜖(𝒀𝒀)  denote the number of females (males) 

with self-controlled status 𝛿𝛿 (𝜖𝜖), with 𝛿𝛿, 𝜖𝜖 ∈ {𝑆𝑆,𝑇𝑇}) and IA no larger than 𝑋𝑋 (𝑌𝑌). In particular, 𝐹𝐹𝛿𝛿(1) 

and 𝐺𝐺𝜖𝜖(1) respectively denote the total number of females and males with self-control status 𝛿𝛿 and 

𝜖𝜖. For the sake of simplicity, I refer to the continuous index as the index of attractiveness (IA) and to 

the discrete characteristic as the self-control status. 

The matching model is characterised by perfectly transferable utility (TU). The sum of 

individual utilities is given by the function of partner’s characteristics.  In any married couple Mr. 𝑖𝑖 

and Ms. 𝑗𝑗 generate the total marital surplus of the form:   

 

𝑇𝑇𝑆𝑆𝑖𝑖𝑖𝑖 = Θ(𝑿𝑿,𝛿𝛿,𝒀𝒀, 𝜖𝜖) 

 

that has to be shared between spouses. Both partners have equal bargaining power and, as a result, 

split the marital benefit equally.  

I define the total marriage surplus in the same manner as Chiappori et al (2014). This surplus 

depends on both the discrete and the continuous characteristics of each partner.  

Let’s assume that the total marriage surplus Θ that generated by a match between (𝑿𝑿,𝛿𝛿)  and 

(𝒀𝒀, 𝜖𝜖) has the form: 
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Θ�(𝑿𝑿,𝛿𝛿), (𝒀𝒀, 𝜖𝜖)� = 𝑇𝑇𝑆𝑆𝑖𝑖𝑖𝑖 = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀), if 𝛿𝛿 = 𝜖𝜖 = 𝑆𝑆 
Θ�(𝑿𝑿,𝛿𝛿), (𝒀𝒀, 𝜖𝜖)� = 𝛾𝛾𝑇𝑇𝑆𝑆𝑖𝑖𝑖𝑖 = 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀), if 𝛿𝛿 = 𝜖𝜖 = 𝑇𝑇 
Θ�(𝑿𝑿,𝛿𝛿), (𝒀𝒀, 𝜖𝜖)� = 𝜆𝜆𝑇𝑇𝑆𝑆𝑖𝑖𝑖𝑖 = 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀), 𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑤𝑤𝑖𝑖𝑒𝑒𝑒𝑒

                    (1) 

 

The function 𝑇𝑇𝑆𝑆 is increasing, continuously differentiable and supermodular. This function 

satisfies the following condition: at (0,0) = 0. The impact of the spouses’ will power on marital 

benefit is summarized by parameters 𝛾𝛾 and 𝜆𝜆. These parameters represent the decrease in the 

marriage benefit due to the presence of, at least one, an easily tempted partner in the couple (𝜆𝜆 <

1). This is due to the fact that when in family one of partners has weak self-control, the cost of self-

control can be quite high and, therefore, family benefit is lower. The family benefit of a mixed (obese-

normal) couple is most likely the same as a benefit of obese couple, but strictly less than the marriage 

benefit for a normally weighted pair. However, couples where both partners are easily tempted can 

share the same benefit as pairs with strong self-control, therefore, parameter 𝛾𝛾 can take value 1 or 𝜆𝜆. 

Individuals, who experience body weight gain are less satisfied with life, experience 

discrimination and stigmatization, as well as health problem, therefore, they can have less family 

benefit in comparison to normally weighted couples.  Moreover, obesity reduces the life expectancy 

and decreases the present discounted value of future welfare. Furthermore, overweighting has direct 

and indirect effects, that is, to be of own overweighting and to have an obese spouse. Both effects 

are significant. Direct effect of overweighting is quite straightforward and discussed in different 

research. It decreases the life satisfaction, increase health problems, mental problems etc.(???) From 

another side, some literature demonstrates that exposure to indirect overweighting is an important 

cause of some problems for individuals who do not obese themselves. Clark and Etile (2011) 

demonstrated that the problem of gaining weight is an epidemic because an individual’s body weight 

can be affected in some way by the body weight of others, especially those who are in one’s social 

network, peer group, such as, for example, married and cohabited couples. It brought negative effect 

for stability of marriage, because diminish the satisfaction with partner. Gaining of body weight of 

one of spouses affects family expenditures, because obese person has additional health problems 

that occur because overweighting, such as short breath, diabetes, heart attack, high blood pressure.  

As a result, the solution of these health problems requires to spend more to do health check and test, 

and then treat those health problems, etc.  However, this indirect effect less probably brings the 

same consequences for those who are obese. Moreover, from a more subjective perspective, a large 

body of survey evidence around the world shows that the attitudes toward overweighting are 
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different between those who experience body weight gain and those who are at normal body 

weight1: obese are much less likely than normal to be bothered by indirect overweight exposure.

  

3.2 Stable Matching   

 

The matching is defined by the distribution of characteristics in the male and female 

population and by the surplus function Θ. The matching is determined as a measure 𝜇𝜇 on the product 

space ([0,1] × {𝑆𝑆,𝑇𝑇}) × ([0,1] × {𝑆𝑆,𝑇𝑇}) = ([0,1] × {𝑆𝑆,𝑇𝑇})2 , the marginals of which coincide with 

the initial distribution on each set, and of two functions 𝑈𝑈𝛿𝛿(𝑿𝑿) and 𝑉𝑉𝜖𝜖(𝒀𝒀)  such that 

 

𝑈𝑈𝛿𝛿(𝑿𝑿) + 𝑉𝑉𝜖𝜖(𝒀𝒀) = Θ(𝑿𝑿,𝛿𝛿,𝒀𝒀, 𝜖𝜖) 

 

for all 𝑿𝑿,𝛿𝛿,𝒀𝒀, 𝜖𝜖 in the support of 𝜇𝜇. Here, 𝑈𝑈𝛿𝛿(𝑿𝑿) ( 𝑉𝑉𝜖𝜖(𝒀𝒀)) is the utility received by Ms. (𝑿𝑿,𝛿𝛿) (Mr. (𝒀𝒀, 𝜖𝜖))  

at the stable match; they are endogenously determined at the equilibrium and must add up to total 

surplus for any pair of agents who marry with positive probability. For two sets 𝑊𝑊,𝑀𝑀 ⊂ [0,1] × {𝑆𝑆,𝑇𝑇} 

𝜇𝜇[𝑊𝑊,𝑀𝑀] denotes the probability that a woman that belongs to 𝑊𝑊 is married to a man who belongs 

to 𝑀𝑀. For any female (𝑿𝑿,𝛿𝛿)  (male (𝒀𝒀, 𝜖𝜖)) with 𝛿𝛿(𝜖𝜖) ∈ {𝑆𝑆,𝑇𝑇} 𝑈𝑈𝛿𝛿(𝑿𝑿) (𝑉𝑉𝜖𝜖(𝒀𝒀)) is the utility that she (he) 

receives at a stable matching.  A constraint on 𝜇𝜇 is that its marginal should be equal the initial 

distributions of individuals; i.e., the marginal on the set of females (males) is 𝐹𝐹 (𝐺𝐺). 

A matching is stable if no matched agent would be better off unmatched, and if no two 

individuals would prefer being matched together to their current situation. For simplicity, I assume 

that utilities of singles are equal to zero. As a result, the marriage stability can be summarized by the 

following set of inequalities:  

 

𝑈𝑈𝛿𝛿(𝑿𝑿) ≥ 0, 𝑉𝑉𝜖𝜖(𝒀𝒀) ≥ 0, ∀�(𝑿𝑿,𝛿𝛿), (𝒀𝒀, 𝜖𝜖)� and    (2) 

𝑈𝑈𝛿𝛿(𝑿𝑿)  + 𝑉𝑉𝜖𝜖(𝒀𝒀) ≥ Θ�(𝑿𝑿,𝛿𝛿), (𝒀𝒀, 𝜖𝜖)� ∀�(𝑿𝑿,𝛿𝛿), (𝒀𝒀, 𝜖𝜖)�. 

Therefore, 

 

𝑈𝑈𝛿𝛿(𝑿𝑿) + 𝑉𝑉𝜖𝜖(𝒀𝒀) ≥ 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀), if 𝛿𝛿 = 𝜖𝜖 = 𝑆𝑆
                                ≥ 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀), if 𝛿𝛿 = 𝜖𝜖 = 𝑇𝑇

                          ≥ 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) otherwise
               (3) 

1 Normal body weight means BMI belongs to [18.5;23.5] according to WHO 
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where an equality obtains on the support of 𝜇𝜇. The first constraint in (2) reflects the requirements 

that married people should prefer a marriage to a singlehood; the second constraint in (2) expresses 

that any two individuals cannot, by forming a new match, strictly increase their current utilities. 

Stability can be defined in the usual way. The matching is stable if and only if the measure 𝜇𝜇 

maximizes the total aggregate surplus 

 

                     𝑇𝑇𝑆𝑆 = ∫ Θ(𝑿𝑿,𝛿𝛿,𝒀𝒀, 𝜖𝜖)𝑑𝑑𝑑𝑑(𝑿𝑿,𝛿𝛿,𝒀𝒀, 𝜖𝜖)([0,1]×{𝑆𝑆,𝑇𝑇})2                                                   (4) 

 

over the set of measures whose marginals coincide with the initial distributions on each set, 

measures 𝐹𝐹 and 𝐺𝐺 on the female and male populations, respectively.  Since the set ([0,1] × {𝑆𝑆,𝑇𝑇})2 

is compact and Θ is continuous in 𝑿𝑿 and 𝒀𝒀, a solution exists.  

Conversely, for any solution �̅�𝜇 to the total marriage surplus maximization problem, we can 

consider another problem, the stability of matching that is minimization of aggregate utilities over 

the set of stable matches: 

 

min
𝑈𝑈𝑆𝑆(𝑿𝑿),𝑈𝑈𝑇𝑇(𝑿𝑿),𝑉𝑉𝑆𝑆(𝒀𝒀),𝑉𝑉𝑇𝑇(𝒀𝒀)

� �𝑈𝑈𝑇𝑇(𝑿𝑿) +  𝑈𝑈𝑆𝑆(𝑿𝑿)�𝑑𝑑𝐹𝐹(𝑿𝑿,𝛿𝛿)
[0,1]×{𝑆𝑆,𝑇𝑇}

+ � �𝑉𝑉𝑇𝑇(𝒀𝒀) + 𝑉𝑉𝑆𝑆(𝒀𝒀)�𝑑𝑑𝐺𝐺(𝒀𝒀, 𝜖𝜖)
[0,1]×{𝑆𝑆,𝑇𝑇}

 

 

under constraints in (2). If (𝑈𝑈�𝑆𝑆(𝑿𝑿),𝑈𝑈�𝑇𝑇(𝑿𝑿),𝑉𝑉�𝑆𝑆(𝒀𝒀),𝑉𝑉�𝑇𝑇(𝒀𝒀)) denotes the solution, then 

(�̅�𝜇;  𝑈𝑈�𝑆𝑆(𝑿𝑿),𝑈𝑈�𝑇𝑇(𝑿𝑿),𝑉𝑉�𝑆𝑆(𝒀𝒀),𝑉𝑉�𝑇𝑇(𝒀𝒀)) defines the stable matching. 

Now let’s talk about assortativeness of matching. The matching is assortative or pure when 

the support of the measure 𝜇𝜇  is represented by the graph of a function 𝑓𝑓: [0,1] × {𝑆𝑆,𝑇𝑇} → [0,1] ×

{𝑆𝑆,𝑇𝑇}, so that almost all agents (𝑿𝑿,𝛿𝛿) are matched with probability 1 to exactly one agent (𝒀𝒀, 𝜖𝜖) =

𝑓𝑓(𝑿𝑿,𝛿𝛿). In other words, assortativeness forbids matches that involve “impure or mixed strategies”. 

It is impossible when in an open set of agents each agent matched to several agents with positive 

probabilities. In a one-dimensional setting, the graph of the function 𝑓𝑓, which maps [0; 1] to itself, 

must be one to one. If it is continuous, it can only be monotonic with the standard (positive or 

negative) assortativeness property. As a result, this notion of purity generalizes assortativeness to a 

more general setting of multidimensional matching. 
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For the one-dimensional case it is enough to look at supermodularity. However, when the 

multidimensional setting is discussed it is better to implement generalization of supermodularity. The 

generalization of supermodularity is the “twist” condition, which is sufficient to prove purity of the 

stable match for more than one dimensional case.  

The “twist” condition states that there exists a set 𝑇𝑇𝑆𝑆 of measure zero such that for each 

distinct pair ((𝒀𝒀1, 𝜖𝜖1), (𝒀𝒀2, 𝜖𝜖2)), any critical points of the function: 

 

(𝑿𝑿,𝛿𝛿) → Θ�(𝑿𝑿,𝛿𝛿), (𝒀𝒀1, 𝜖𝜖1)� − Θ�(𝑿𝑿,𝛿𝛿), (𝒀𝒀1, 𝜖𝜖1)� 

 

lie in 𝑇𝑇𝑆𝑆. For 𝑿𝑿0 the partials of the marriage surplus with respect to the IA 𝑿𝑿 that computed at two 

points (�(𝑿𝑿0, 𝛿𝛿), (𝒀𝒀1, 𝜖𝜖1)� and (�(𝑿𝑿0,𝛿𝛿), (𝒀𝒀2, 𝜖𝜖2)�), cannot be equal unless (𝒀𝒀1, 𝜖𝜖1) = (𝒀𝒀2, 𝜖𝜖2). For a 

woman with index of attractiveness (IA)  𝑿𝑿0, and the strong self-control status, the partial of the 

marital benefit with respect to 𝑿𝑿 is 𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿0,𝒀𝒀1) 𝜕𝜕𝑿𝑿⁄  , if she marries a man with strong self-control 

and index of attractiveness IA 𝒀𝒀1; and 𝜆𝜆 𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿0,𝒀𝒀2) 𝜕𝜕𝑿𝑿⁄  if she is matched with a tempted male with 

IA 𝒀𝒀2. While 𝑇𝑇𝑆𝑆 is strictly supermodular, we may still have that: 

 

𝜕𝜕𝑇𝑇𝑆𝑆
𝜕𝜕𝑿𝑿

(𝑿𝑿0,𝒀𝒀1) = 𝜆𝜆
𝜕𝜕𝑇𝑇𝑆𝑆
𝜕𝜕𝑿𝑿

(𝑿𝑿0,𝒀𝒀2) 

 

with 𝒀𝒀2 > 𝒀𝒀1 since 𝜆𝜆 < 1. As a result, the stable matching may not be pure. 

 

4  Assortative matching.  

 

4.1 Symmetric case: 𝑿𝑿 = 𝒀𝒀 and 𝛿𝛿 = 𝜖𝜖  

 

In the case of symmetry when male’s and female’s characteristics are the same, and distributions 

of characteristics are identical for both genders (𝐹𝐹 = 𝐺𝐺), according to Chiappori et al (2014), there 

exists a unique stable matching, which is completely assortative: easily tempted marry only easily 

tempted, and self-controlled only marry self-controlled. Moreover, because of the symmetry of the 

index of attractiveness distributions across genders, there exists no trade-off between the two 

characteristics at the stable matching. Additionally, there is no point for the self-control to consider 
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an easily tempted as a spouse, since the self-controlled with exactly the same IA is always available 

at the equilibrium. 

If 𝑿𝑿 = 𝒀𝒀 and 𝛿𝛿 = 𝜖𝜖, the total marriage surplus is  

A) 𝛿𝛿 = 𝜖𝜖 = 𝑆𝑆 

𝑈𝑈𝑆𝑆(𝑿𝑿) + 𝑉𝑉𝑆𝑆(𝑿𝑿) = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿), if 𝑿𝑿 = 𝒀𝒀 and 𝛿𝛿 = 𝜖𝜖 = 𝑆𝑆 

 

As a result, the spouse’s utility at the stable matching can be allocated according to egalitarian 

principle, for example: 

𝑈𝑈𝑆𝑆(𝑿𝑿) = max
𝑖𝑖
𝑇𝑇𝑆𝑆(𝑿𝑿, 𝑜𝑜) − 𝑉𝑉𝑆𝑆(𝒕𝒕) 

𝜕𝜕𝑈𝑈𝑆𝑆(𝑿𝑿)
𝜕𝜕𝑿𝑿

=
𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿, 𝑜𝑜)

𝜕𝜕𝑿𝑿
 

 

𝑈𝑈𝑆𝑆(𝑿𝑿) = �
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶 

 

𝑉𝑉𝑆𝑆(𝑿𝑿) = max
𝑖𝑖
𝑇𝑇𝑆𝑆(𝑜𝑜,𝑿𝑿) − 𝑈𝑈𝑆𝑆(𝒕𝒕) 

𝜕𝜕𝑉𝑉𝑆𝑆(𝑿𝑿)
𝜕𝜕𝑿𝑿

=
𝜕𝜕𝑇𝑇𝑆𝑆(𝑜𝑜,𝑿𝑿)

𝜕𝜕𝑿𝑿
 

 

𝑉𝑉𝑆𝑆(𝑿𝑿) = �
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶′ 

 

𝑈𝑈𝑆𝑆(𝑿𝑿) + 𝑉𝑉𝑆𝑆(𝑿𝑿) = �
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶 + �

𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶′ = 2�

𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶 + 𝐶𝐶′

= 𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿) 

 

Let’s assume 𝐶𝐶 = 𝐶𝐶′ = 0, as a result: 

 

𝑈𝑈𝑆𝑆(𝑿𝑿) + 𝑉𝑉𝑆𝑆(𝑿𝑿) = 2�
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿) 

 

𝑈𝑈𝑆𝑆(𝑿𝑿) = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿)
2

 ,    𝑉𝑉𝑆𝑆(𝑿𝑿) = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿)
2

   and similarly for those who are easily tempted 

 

11 
 



B) 𝛿𝛿 = 𝜖𝜖 = 𝑇𝑇 

𝑈𝑈𝑇𝑇(𝑿𝑿) + 𝑉𝑉𝑇𝑇(𝑿𝑿) = 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿), if 𝑿𝑿 = 𝒀𝒀 and 𝛿𝛿 = 𝜖𝜖 = 𝑇𝑇 

 

As a result, the spouse’s utility at the stable matching can be allocated according to egalitarian 

principle, for example: 

𝑈𝑈𝑇𝑇(𝑿𝑿) = max
𝑖𝑖

𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿, 𝑜𝑜) − 𝑉𝑉𝑇𝑇(𝒕𝒕) 

𝜕𝜕𝑈𝑈𝑇𝑇(𝑿𝑿)
𝜕𝜕𝑿𝑿

= 𝛾𝛾
𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿, 𝑜𝑜)

𝜕𝜕𝑿𝑿
 

 

𝑈𝑈𝑇𝑇(𝑿𝑿) = � 𝛾𝛾
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶 

 

𝑉𝑉𝑇𝑇(𝑿𝑿) = max
𝑖𝑖
𝛾𝛾𝑇𝑇𝑆𝑆(𝑜𝑜,𝑿𝑿) − 𝑈𝑈𝑇𝑇(𝒕𝒕) 

𝜕𝜕𝑉𝑉𝑇𝑇(𝑿𝑿)
𝜕𝜕𝑿𝑿

= 𝛾𝛾
𝜕𝜕𝑇𝑇𝑆𝑆(𝑜𝑜,𝑿𝑿)

𝜕𝜕𝑿𝑿
 

 

𝑉𝑉𝑇𝑇(𝑿𝑿) = � 𝛾𝛾
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶′ 

 

𝑈𝑈𝑇𝑇(𝑿𝑿) + 𝑉𝑉𝑇𝑇(𝑿𝑿) = � 𝛾𝛾
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶 + � 𝛾𝛾

𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶′

= 2� 𝛾𝛾
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 + 𝐶𝐶 + 𝐶𝐶′ = 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿) 

 

If we assume that 𝐶𝐶 = 𝐶𝐶′ = 0, than: 

 

𝑈𝑈𝑇𝑇(𝑿𝑿) + 𝑉𝑉𝑇𝑇(𝑿𝑿) = 2� 𝛾𝛾
𝜕𝜕
𝜕𝜕𝑿𝑿

𝑇𝑇𝑆𝑆(𝑜𝑜, 𝑜𝑜)
𝑿𝑿

0
𝑑𝑑𝑜𝑜 = 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿) 

 

𝑈𝑈𝑇𝑇(𝑿𝑿) = 𝛾𝛾 𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿)
2

, 𝑉𝑉𝑇𝑇(𝑿𝑿) = 𝛾𝛾 𝑇𝑇𝑆𝑆(𝑿𝑿,𝑿𝑿)
2

 

 

4.2 General case 

 

12 
 



a) 𝑿𝑿 ≠ 𝒀𝒀 and 𝛿𝛿 = 𝜖𝜖 = 𝑆𝑆  

Let’s assume that we have two matched couples, (𝑿𝑿, 𝛿𝛿), (𝒀𝒀, 𝜖𝜖) and (𝑿𝑿′,𝛿𝛿), (𝒀𝒀′, 𝜖𝜖) with 

identical self-control status, but different indices of attractiveness. In this situation, the case is 

transformed to the one dimensional and according to supermodularity: 

 

𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) + 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) > 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) + 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀) 

 

For 𝑿𝑿 ≠ 𝒀𝒀 and = 𝜖𝜖 = 𝑆𝑆 , if  𝑿𝑿 ≥ 𝑿𝑿′ then 𝒀𝒀 ≥ 𝒀𝒀′ . The assortative matching exists.   

 

b) 𝑿𝑿 ≠ 𝒀𝒀 and 𝛿𝛿 = 𝜖𝜖 = 𝑇𝑇 – the same as in the  previous case 

 

𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) + 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) > 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) + 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀) 

𝛾𝛾[𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) + 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′)] > 𝛾𝛾[𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) + 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀)] 

[𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) + 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′)] > [𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) + 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀)] 

 

If 𝑿𝑿 ≠ 𝒀𝒀 and = 𝜖𝜖 = 𝑇𝑇 , then  if 𝑿𝑿 ≥ 𝑿𝑿′ then 𝒀𝒀 ≥ 𝒀𝒀′ . As a result, we can make a conclusion 

that the assortative matching exists.   

 

c) Does stable and assortative matching exist among individuals with high index of 

attractiveness? 𝑿𝑿 & 𝒀𝒀 → 𝟏𝟏   

 

The following proposition is based on Lemma proved in Chiappori et al (2014)  

 

Proposition 1 If an open set of self-controlled women is indifferent between marrying an easily 

tempted and strong self-controlled man, and marry any with positive probability at a stable match, 

then the easily tempted man has a higher IA than man with the strong self-control status. However, 

if an easily tempted woman is indifferent between marrying an easily tempted and a self-controlled 

individual, and marries any with positive probability at a stable match, then the two potential spouses 

have the same index of attractiveness. 

Proof  

a)  Assume Ms. 𝑿𝑿 marries either Mr. 𝒀𝒀 (a normal weight) or Mr. 𝒀𝒀′ (an obese) at the stable match; 

let 𝑈𝑈(𝑿𝑿) denotes her utility, then  
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𝑈𝑈𝑆𝑆(𝑿𝑿) = max
𝐾𝐾

𝑇𝑇𝑆𝑆(𝑿𝑿,𝑲𝑲) − 𝑉𝑉𝑆𝑆(𝑲𝑲) 

= max
𝐾𝐾′

𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿,𝑲𝑲′) − 𝑉𝑉𝑇𝑇(𝑲𝑲′) 

 

where 𝑉𝑉𝑆𝑆(𝐾𝐾) (respectively  𝑉𝑉𝑇𝑇(𝑲𝑲′)) is the utility of the self-controlled (tempted) with IA 𝑲𝑲 (𝑲𝑲′). The 

maximum is reached for 𝑲𝑲 = 𝒀𝒀 and 𝑲𝑲′ = 𝒀𝒀′, respectively.  

By the envelope theorem: 

𝑈𝑈𝑆𝑆′(𝑿𝑿) =
𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀)

𝜕𝜕𝑿𝑿
= 𝜆𝜆

𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′)
𝜕𝜕𝑿𝑿

 

 

Since 𝜕𝜕𝑇𝑇𝑆𝑆
𝜕𝜕𝑿𝑿

  is strictly increasing in 𝑿𝑿, therefore, 𝜆𝜆 < 1 means that 𝒀𝒀′ > 𝒀𝒀 . 

 

b) Assume Ms. 𝑿𝑿′ (low self-control status) marries either Mr. 𝒀𝒀 (strong self-control status) or Mr. 

𝒀𝒀′ (low self-control status) at the stable match; let 𝑈𝑈(𝑿𝑿′) denotes her utility, then  

 

𝑈𝑈𝑇𝑇(𝑿𝑿′) = max
𝐾𝐾′

𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿′,𝑲𝑲′)− 𝑉𝑉𝑇𝑇(𝑲𝑲′) 

= max
𝐾𝐾

𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝑲𝑲) − 𝑉𝑉𝑆𝑆(𝑲𝑲) 

where 𝑉𝑉𝑇𝑇(𝐾𝐾) (respectively  𝑉𝑉𝑇𝑇(𝑲𝑲′)) is the utility of a self-controlled (respectively tempted) with IA 𝑲𝑲 

(𝑲𝑲′). The maximum is reached for 𝑲𝑲 = 𝒀𝒀 and 𝑲𝑲′ = 𝒀𝒀′, respectively.  

By the envelope theorem: 

 

𝑈𝑈𝑇𝑇′(𝑿𝑿′) = 𝛾𝛾
𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀)

𝜕𝜕𝑿𝑿′
= 𝜆𝜆

𝜕𝜕𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′)
𝜕𝜕𝑿𝑿′

 

 

As a result, if 𝛾𝛾 = 𝜆𝜆, than, according to (1) 𝒀𝒀′ = 𝒀𝒀. If 𝛾𝛾 = 1, than 𝒀𝒀′ > 𝒀𝒀.      QED 

 

Among individuals with high IA, the matching is assortative on both IA and self-control status. 

In this case, the existence of substitution effect does not play important role in the matching. It is 

difficult for individuals with high index of attractiveness to find a suitable substitution, therefore, it 

is more likely that tempted are married tempted, self-controlled are married self-controlled. 
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d) Does assortative and stable matching exist among individuals with low index of 

attractiveness? 𝑿𝑿,𝒀𝒀 → 𝟎𝟎   

The distributions of males and females are such that men are much more likely to be obese 

than women. According to Australian Bureau of Statistics in 2012 the proportion of obese males was 

63%, whereas proportion of obese females was 47%. The assortative pattern implies that both self-

controlled wives and tempted husbands, being on the long side of the market, have to marry “down”. 

It means that individuals will decrease their requirements about index of attractiveness and self-

control status, and marry a spouse with relatively lower IA and self-control status. 

 At some point, the self-control status wife may become indifferent between marrying a self-

controlled or tempted husband, because the resulting loss in a total marriage surplus (due to 𝜆𝜆 < 1) 

is mitigated by the higher IA of the latter. 

 

Figure 1 Matching table 

 

 

 

 

Let’s consider what happens in the asymmetric case, when 𝑿𝑿 ≠ 𝒀𝒀 and δ ≠ ϵ.  

5 Generalization: asymmetric case   

 

5.1  Matching functions 

 

For further discussion, let’s introduce probability to marry. Assume that 𝑝𝑝𝑆𝑆(𝑿𝑿) is the 

probability that a self-controlled woman with IA 𝑿𝑿 marries an easily tempted man, then 1 − 𝑝𝑝𝑆𝑆(𝑿𝑿) is 

the probability that she marries a self-controlled man. Let’s define  𝑝𝑝𝑇𝑇(𝑿𝑿′) be the probability that an 

easily tempted woman with 𝑿𝑿′ marries an easily tempted man, then 1 − 𝑝𝑝𝑇𝑇(𝑿𝑿′) is the probability 

that she marries a self-controlled man. Let’s 𝑞𝑞𝑆𝑆(𝒀𝒀) be the probability that a self-controlled man with 

IA 𝒀𝒀 marries an easily tempted woman, then 1 − 𝑞𝑞𝑆𝑆(𝒀𝒀) is the probability that he marries a self-

controlled woman. Finally, let’s 𝑞𝑞𝑇𝑇(𝒀𝒀′) be the probability that an easily tempted man with 𝒀𝒀′ marries 

an easily tempted woman, then 1 − 𝑞𝑞𝑇𝑇(𝒀𝒀′) is the probability that he marries a self-controlled 

woman.    

 

 H;S L;S H;T L;T 
H;S +    
L;S  +   
H;T   +  
L;T    + 
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Table 1 Probability table 

 Husband, self-controlled Husband, tempted 
Wife, self-controlled 1 − 𝑝𝑝𝑆𝑆(𝑿𝑿) 𝑝𝑝𝑆𝑆(𝑿𝑿) 
Wife, tempted 1 − 𝑝𝑝𝑇𝑇(𝑿𝑿′) 𝑝𝑝𝑇𝑇(𝑿𝑿′) 
   
 Wife, self-controlled Wife, tempted 
Husband, self-controlled 1 − 𝑞𝑞𝑆𝑆(𝒀𝒀) 𝑞𝑞𝑆𝑆(𝒀𝒀) 
Husband, tempted 1 − 𝑞𝑞𝑇𝑇(𝒀𝒀′) 𝑞𝑞𝑇𝑇(𝒀𝒀′) 

 

Now let’s talk about matching functions. I based my discussion on the fact that the marginals 

of the stable measure 𝜇𝜇 must coincide with the female and male population measures. As a result: 

• Let’s assume that a self-controlled female with IA 𝑿𝑿 matches with a self-control male with IA 

𝒀𝒀 = 𝜙𝜙𝑆𝑆(𝑿𝑿). Then the number of self-controlled females with IA higher than 𝑿𝑿  married  self-

controlled males must be equal to the number of self-controlled males with IA higher than 𝒀𝒀, 

married with a self-controlled females, that is: 

 

∫ �1 − 𝑝𝑝𝑆𝑆(𝑜𝑜)�𝑑𝑑𝐹𝐹𝑆𝑆(𝑜𝑜)1
𝑿𝑿 = ∫ �1 − 𝑞𝑞𝑆𝑆(𝑜𝑜)�𝑑𝑑𝐺𝐺𝑆𝑆(𝑜𝑜)1

𝜙𝜙𝑆𝑆(𝑿𝑿)                 

 

This expression defines the matching function 𝜙𝜙𝑆𝑆(𝑿𝑿). 

 

• For a self-controlled female with IA 𝑿𝑿 married an easily tempted man with IA 𝒀𝒀′ = 𝜓𝜓𝑆𝑆(𝑿𝑿):  

 

∫ 𝑝𝑝𝑆𝑆(𝑜𝑜)𝑑𝑑𝐹𝐹𝑆𝑆(𝑜𝑜)1
𝑿𝑿 = ∫ �1 − 𝑞𝑞𝑇𝑇(𝑜𝑜)�𝑑𝑑𝐺𝐺𝑇𝑇(𝑜𝑜)1

𝜓𝜓𝑆𝑆(𝑿𝑿)                                            

 

As a result, the matching function is defined as 𝜓𝜓𝑆𝑆(𝑿𝑿).  

 

• For an easily tempted female with IA 𝑿𝑿 married a self-control man with IA 𝒀𝒀′′ = 𝜙𝜙𝑇𝑇(𝑿𝑿): 

∫ �1 − 𝑝𝑝𝑇𝑇(𝑜𝑜)�𝑑𝑑𝐹𝐹𝑇𝑇(𝑜𝑜)1
𝑿𝑿 = ∫ 𝑞𝑞𝑆𝑆(𝑜𝑜)𝑑𝑑𝐺𝐺𝑆𝑆(𝑜𝑜)1

𝜙𝜙𝑇𝑇(𝑿𝑿)   

 

It defines the matching function as 𝜙𝜙𝑇𝑇(𝑿𝑿) 

 

• For an easily tempted female with IA 𝑿𝑿 married a tempted man with IA 𝒀𝒀′′′ = 𝜓𝜓𝑇𝑇(𝑿𝑿): 
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∫ 𝑝𝑝𝑇𝑇(𝑜𝑜)𝑑𝑑𝐹𝐹𝑇𝑇(𝑜𝑜)1
𝑿𝑿 = ∫ 𝑞𝑞𝑇𝑇(𝑜𝑜)𝑑𝑑𝐺𝐺𝑇𝑇(𝑜𝑜)1

𝜓𝜓𝑇𝑇(𝑿𝑿)   

 

It defines the matching function as 𝜓𝜓𝑇𝑇(𝑿𝑿). 

As a result, there exists a one-to-one relationship between the four probability functions 

(𝑝𝑝𝑆𝑆,𝑝𝑝𝑇𝑇 , 𝑞𝑞𝑆𝑆, 𝑞𝑞𝑇𝑇)  and the four matching functions (𝜙𝜙𝑆𝑆,𝜙𝜙𝑇𝑇 ,𝜓𝜓𝑆𝑆 ,𝜓𝜓𝑇𝑇). 

The stable matching depends on the joint distribution of IAs and will powers of men and 

women, that is, the stable matching is defined by the functions 𝑝𝑝𝑆𝑆,𝑝𝑝𝑇𝑇 , 𝑞𝑞𝑆𝑆, 𝑞𝑞𝑇𝑇  and 𝜙𝜙𝑆𝑆,𝜙𝜙𝑇𝑇 ,𝜓𝜓𝑆𝑆,𝜓𝜓𝑇𝑇. 

 The total marriage surplus is: 

 

𝑇𝑇𝑆𝑆 = ∫ ��1 − 𝑝𝑝𝑆𝑆(𝑜𝑜)�𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑆𝑆(𝑜𝑜)� + 𝜆𝜆𝑝𝑝𝑆𝑆(𝑜𝑜)𝑇𝑇𝑆𝑆�𝑜𝑜,𝜓𝜓𝑆𝑆(𝑜𝑜)��1
0 𝑑𝑑𝐹𝐹𝑆𝑆(𝑜𝑜) + ∫ �𝜆𝜆�1 − 𝑝𝑝𝑇𝑇(𝑜𝑜)�𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑇𝑇(𝑜𝑜)� +1

0

𝛾𝛾𝑝𝑝𝑇𝑇(𝑜𝑜)𝑇𝑇𝑆𝑆�𝑜𝑜,𝜓𝜓𝑇𝑇(𝑜𝑜)�� 𝑑𝑑𝐹𝐹𝑇𝑇(𝑜𝑜)      (8) 

 

where the first integral is the contribution of self-controlled female, the second one is the 

contribution of female with the low self-control status. In the first part, an individual with IA 𝑜𝑜 with 

probability 𝑝𝑝𝑆𝑆(𝑜𝑜) may be matched with an easily tempted with IA  𝜓𝜓𝑆𝑆(𝑜𝑜), and the couple generates a 

surplus 𝜆𝜆𝑇𝑇𝑆𝑆�𝑜𝑜,𝜓𝜓𝑆𝑆(𝑜𝑜)�. Alternatively, with probability 1 − 𝑝𝑝𝑆𝑆(𝑜𝑜) she may be matched with a self-

controlled male with IA 𝜙𝜙𝑆𝑆(𝑜𝑜) , generating a surplus 𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑆𝑆(𝑜𝑜)�. Similarly, in the second part an 

individual with IA 𝑜𝑜 with probability 𝑝𝑝𝑇𝑇(𝑜𝑜) may be matched with an easily tempted man with IA  

𝜓𝜓𝑇𝑇(𝑜𝑜), the couple generates a surplus 𝛾𝛾𝑇𝑇𝑆𝑆�𝑜𝑜,𝜓𝜓𝑇𝑇(𝑜𝑜)�; alternatively, with probability 1 − 𝑝𝑝𝑇𝑇(𝑜𝑜) she 

may be matched with a self-control male with IA 𝜙𝜙𝑇𝑇(𝑜𝑜), generating a surplus 𝜆𝜆𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑇𝑇(𝑜𝑜)�. To find 

the stable matching we need to solve maximization problem under constraints: 

 

 0 ≤ 𝑝𝑝𝑖𝑖(𝑜𝑜) ≤ 1, 0 ≤ 𝑞𝑞𝑖𝑖(𝑜𝑜) ≤ 1, 0 ≤ 𝜙𝜙𝑖𝑖( 𝑜𝑜) ≤ 1 , 0 ≤ 𝜓𝜓𝑖𝑖(𝑜𝑜) ≤ 1, where 𝑖𝑖 = 𝑆𝑆;𝑇𝑇.  

 

Let’s consider a self-controlled wife with index of attractiveness 𝑿𝑿. If her husband is a self-

controlled with IA 𝜙𝜙𝑆𝑆(𝑿𝑿), then the stability implies that: 

 

𝑈𝑈𝑆𝑆(𝑿𝑿) = max
𝒀𝒀

𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) − 𝑉𝑉𝑆𝑆(𝒀𝒀) 

 

The maximum is reached for  𝒀𝒀 = 𝜙𝜙𝑆𝑆(𝑿𝑿). It follows from the envelope theorem that:  
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𝑈𝑈′𝑆𝑆(𝑿𝑿) =
𝜕𝜕𝑇𝑇𝑆𝑆 (𝑿𝑿,𝜙𝜙𝑆𝑆(𝑿𝑿)) 

𝜕𝜕𝑿𝑿
 

 

then: 

 

𝑈𝑈𝑆𝑆(𝑿𝑿) = �
𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑆𝑆(𝑜𝑜)�

𝜕𝜕𝑿𝑿
𝑑𝑑𝑜𝑜 + 𝐾𝐾

𝑿𝑿

0
 

 

where 𝐾𝐾 is a constant. 

For an easily tempted wife with IA 𝑿𝑿 and an easily tempted husband with IA  𝜙𝜙𝑇𝑇(𝑿𝑿): 

 

𝑈𝑈𝑇𝑇(𝑿𝑿) = max
𝑌𝑌

𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) − 𝑉𝑉𝑇𝑇(𝒀𝒀) 

𝑈𝑈′𝑇𝑇(𝑿𝑿) = 𝛾𝛾
𝜕𝜕𝑇𝑇𝑆𝑆 (𝑿𝑿,𝜙𝜙𝑇𝑇(𝑿𝑿))

𝜕𝜕𝑿𝑿
 

𝑈𝑈𝑇𝑇(𝑿𝑿) = � 𝛾𝛾
𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑇𝑇(𝑜𝑜)�

𝜕𝜕𝑿𝑿
𝑑𝑑𝑜𝑜 + 𝐾𝐾′

𝑿𝑿

0
 

 

The various utilities are, therefore, defined up to an additive constant each; the constants, in turn, 

are pinned down by the adding up property on the support of 𝜇𝜇 and the indifference conditions. 

The difference of utilities between self-control and temptation is: 

 

𝑈𝑈𝑆𝑆(𝑿𝑿) − 𝑈𝑈𝑇𝑇(𝑿𝑿) = �
𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑆𝑆(𝑜𝑜)�

𝜕𝜕𝑋𝑋
𝑑𝑑𝑜𝑜

𝑿𝑿

0
+ 𝐾𝐾 − �� 𝛾𝛾

𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑇𝑇(𝑜𝑜)�
𝜕𝜕𝑋𝑋

𝑑𝑑𝑜𝑜
𝑿𝑿

0
+ 𝐾𝐾′�

= ��
𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑆𝑆(𝑜𝑜)�

𝜕𝜕𝑋𝑋
𝑑𝑑𝑜𝑜

𝑿𝑿

0
− � 𝛾𝛾

𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑇𝑇(𝑜𝑜)�
𝜕𝜕𝑋𝑋

𝑑𝑑𝑜𝑜
𝑿𝑿

0
� + [𝐾𝐾 − 𝐾𝐾′]

= |𝐾𝐾 − 𝐾𝐾′ = 0| = ��
𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑆𝑆(𝑜𝑜)�

𝜕𝜕𝑋𝑋
𝑑𝑑𝑜𝑜

𝑿𝑿

0
− � 𝛾𝛾

𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑇𝑇(𝑜𝑜)�
𝜕𝜕𝑋𝑋

𝑑𝑑𝑜𝑜
𝑿𝑿

0
� 

 

The following difference:  

� �
𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑆𝑆(𝑜𝑜)�

𝜕𝜕𝑋𝑋
− 𝛾𝛾

𝜕𝜕𝑇𝑇𝑆𝑆�𝑜𝑜,𝜙𝜙𝑇𝑇(𝑜𝑜)�
𝜕𝜕𝑋𝑋

� 𝑑𝑑𝑜𝑜
𝑿𝑿

0
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 is the cost of temptation on the marriage market. This is  the gain that would result from supporting 

of strong self-control status - for a woman with the index of attractiveness 𝑿𝑿. As a cost of temptation 

we can consider, for example, additional medical expenses, which a couple could have due to 

exercising temptation and probably overweighting. 

 

5.2    Marriage matching and stability 

According to Australian Bureau of Statistics (ABS, 2013), in 2011-12, the proportion of 

overweighted/obese males (70%) in age 18 and above is higher than the proportion of 

overweighted/obese females (56%). As a result, among males and females with the index of 

attractiveness higher than 𝑿𝑿, males are more likely to be easily tempted than females. The number 

of easily tempted men is higher than the number of easily tempted women. Therefore, the males’ 

index of attractiveness distribution first degree dominates the female’s.  As a result: 

 

1 − 𝐹𝐹𝑇𝑇(𝑿𝑿) < 1 − 𝐺𝐺𝑇𝑇(𝑿𝑿) ⇒ 𝐹𝐹𝑇𝑇(𝑿𝑿) ≥ 𝐺𝐺𝑇𝑇(𝑿𝑿) 

 

Based on this assumption, let’s introduce the following proposition about the assortativeness 

and the stable matching. 

 

Proposition 2  Let’s assume that the upper bound of the support of the measures 𝐹𝐹𝑆𝑆 , 𝐹𝐹𝑇𝑇; 𝐺𝐺𝑆𝑆 and 𝐺𝐺𝑇𝑇 

is 1, and  there  exist thresholds:  𝑿𝑿𝑆𝑆, 𝑿𝑿𝑇𝑇; 𝒀𝒀𝑆𝑆 and 𝒀𝒀𝑇𝑇  in [0, 1) then: 

 

1) If individuals have high index of attractiveness, that is for almost all 𝑿𝑿𝑆𝑆 ≤ 𝑿𝑿 ≤ 1, 𝑿𝑿𝑇𝑇 ≤

𝑿𝑿′ ≤ 1; 𝒀𝒀𝑆𝑆 ≤ 𝒀𝒀 ≤ 1 and 𝒀𝒀𝑇𝑇 ≤ 𝒀𝒀′ ≤ 1 then: 

𝑝𝑝𝑆𝑆(𝑿𝑿) = 0; 𝑞𝑞𝑆𝑆(𝒀𝒀) = 0 and 𝑝𝑝𝑇𝑇(𝑿𝑿′) = 1; 𝑞𝑞𝑇𝑇(𝒀𝒀′) = 1 

 

2) If individuals have low index of attractiveness, that is for almost all 𝑿𝑿 < 𝑿𝑿𝑆𝑆, 𝑿𝑿′ < 𝑿𝑿𝑇𝑇; 

𝒀𝒀 < 𝒀𝒀𝑆𝑆 and 𝒀𝒀′ < 𝒀𝒀𝑇𝑇  then: 

0 ≤ 𝑝𝑝𝑆𝑆(𝑿𝑿) ≤ 1, 0 ≤ 𝑞𝑞𝑇𝑇(𝒀𝒀′) ≤ 1,  𝑞𝑞𝑆𝑆(𝒀𝒀) = 0 and 𝑝𝑝𝑇𝑇(𝑿𝑿′) = 1 
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3) If 𝑝𝑝𝑆𝑆(𝑿𝑿) > 0, for any index of attractiveness, and matching functions 𝜙𝜙𝑆𝑆(𝑿𝑿) and 𝜓𝜓𝑆𝑆(𝑿𝑿) 

that respectively denote the self-controlled and tempted mates of (𝑿𝑿, 𝑆𝑆), then  

𝒀𝒀′ = 𝜓𝜓𝑆𝑆(𝑿𝑿) > 𝒀𝒀 = 𝜙𝜙𝑆𝑆(𝑿𝑿) 

  

4) If 𝑞𝑞𝑇𝑇(𝒀𝒀′) < 1 for any index of attractiveness  𝒀𝒀′ , and 𝜙𝜙𝑇𝑇(𝒀𝒀′) and 𝜓𝜓𝑇𝑇(𝒀𝒀′), respectively, 

denote the self-controlled and tempted mates of (𝒀𝒀′,𝑇𝑇), then: 

𝑿𝑿 = 𝜙𝜙𝑇𝑇(𝒀𝒀′) = 𝑿𝑿′ = 𝜓𝜓𝑇𝑇(𝒀𝒀′) 

Proof 

 Part 1: The first statement (a) claims that high IA people are for sure matched to partners 

with identical self-control statuses.  

Let’s introduce  (𝜀𝜀 > 0), small value, such that: 

 

𝑇𝑇𝑆𝑆(1 − 𝜀𝜀, 1 − 𝜀𝜀) > 𝜆𝜆𝑇𝑇𝑆𝑆(1,1) 

 

And now let’s define 𝜂𝜂(𝜀𝜀) (𝜂𝜂(𝜀𝜀) > 0) such that: 

� 𝑓𝑓𝑆𝑆(𝑜𝑜)𝑑𝑑𝑜𝑜
1

1−𝜀𝜀
= � 𝑔𝑔𝑆𝑆(𝑜𝑜)𝑑𝑑𝑜𝑜

1

1−𝜂𝜂(𝜀𝜀)
 

∫ 𝑑𝑑𝐹𝐹𝑆𝑆(𝑒𝑒)1
1−𝜀𝜀 = ∫ 𝑑𝑑𝐺𝐺𝑆𝑆(𝑒𝑒)1

1−𝜂𝜂(𝜀𝜀)                                 (9) 

 

As a result, there are exactly as many self-controlled men with IA above 1 − 𝜂𝜂(𝜀𝜀)  as self-

controlled women with IA above 1 − 𝜀𝜀. It is indicated that almost all self-controlled females with IA 

above  1 − 𝜀𝜀  are married with self-controlled males with IA  above 1 − 𝜂𝜂(𝜀𝜀). Let’s assume that this 

statement is wrong. Then there exists a positive measure set 𝑂𝑂 of self-controlled females with IA 

above 1 − 𝜀𝜀 married with obese. According to (9), there should exist a set 𝑂𝑂′ of identical measure 

gathering self-controlled males with IA higher than 1 − 𝜂𝜂(𝜀𝜀), who are not married with self-

controlled females with IA above 1 − 𝜀𝜀 . Then we can conclude that: 

(i) either the non-null subset of males in 𝑂𝑂′ is matched with easily tempted, or  

(ii) almost all males in 𝑂𝑂′  are married with self-controlled with IA less than 1 − 𝜀𝜀.  

Let’s start discussion with the first case (i). 

Let’s 𝑿𝑿 ∈ 𝑂𝑂;  𝒀𝒀 is her an easily tempted match, and 𝒀𝒀′ ∈ 𝑶𝑶′  matched with an easily tempted 

𝑿𝑿′. The marital surplus is 
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𝑻𝑻𝑻𝑻 = 𝜆𝜆𝑇𝑇𝑆𝑆𝑆𝑆𝑇𝑇(𝑿𝑿,𝒀𝒀) + 𝜆𝜆𝑇𝑇𝑆𝑆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) 

 

From another side if 𝑿𝑿 is matched with 𝒀𝒀′, and 𝑿𝑿′ is matched with 𝒀𝒀 ,these matchings would 

generate a total marital surplus: 

 

𝑻𝑻𝑻𝑻𝟏𝟏 = 𝑇𝑇𝑆𝑆𝑆𝑆𝑆𝑆(𝑿𝑿,𝒀𝒀′) + 𝛾𝛾𝑇𝑇𝑆𝑆𝑇𝑇𝑇𝑇(𝑿𝑿′,𝒀𝒀) 

 

where 𝛾𝛾 = 1 𝑜𝑜𝑒𝑒 𝜆𝜆. 

As a result,  

 

𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) + 𝛾𝛾𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀) > 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀) + 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) ⟹ 𝑻𝑻𝑻𝑻𝟏𝟏 > 𝑻𝑻𝑻𝑻 

 

The marital surplus generated by a pair of self-controlled and tempted is less than the surplus 

which was generated by a couple self-controlled and self-controlled, as well as a couple tempted -

tempted. This is a contradiction to the statement (i). 

Now let’s discuss (ii). Assume that almost all males in 𝑂𝑂′ are married with self-controlled with 

IA less than 1 − 𝜀𝜀. 

 Let  𝑿𝑿 ∈ 𝑂𝑂 be matched with 𝒀𝒀𝑇𝑇  , an easily tempted, while 𝒀𝒀′ ∈ 𝑂𝑂’  is matched with a self-

controlled wife 𝑿𝑿′ < 1 − 𝜀𝜀.  The generated surplus is:  

 

𝑻𝑻𝑻𝑻 = 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) + 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀𝑻𝑻) 

 

Then if we mix couples and consider mixing matches it would generate the surplus: 

 

𝑻𝑻𝑻𝑻𝟏𝟏 = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) + 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀𝑻𝑻) 

 

As a result: 

𝑻𝑻𝑻𝑻𝟏𝟏 > 𝑻𝑻𝑻𝑻 

 

By taking in consideration the fact that  𝒀𝒀𝑻𝑻 > 1 − 𝜂𝜂(𝜀𝜀) , we have: 
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𝑻𝑻𝑻𝑻𝟏𝟏 − 𝑻𝑻𝑻𝑻 = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) − 𝜆𝜆[𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀𝑻𝑻) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀𝑻𝑻)]

> 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) − [𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀𝑻𝑻) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀𝑻𝑻)] > 0 

 

where 𝜆𝜆 > 1. This inequality is consistent with the principle of supermodularity. However, it 

contradicts to the surplus maximization. 

Now let’s define function ℎ(𝑒𝑒): 

 

ℎ(𝑒𝑒) = 𝑇𝑇𝑆𝑆(𝑿𝑿, 𝒔𝒔) − 𝑇𝑇𝑆𝑆(𝑿𝑿′, 𝒔𝒔) 

ℎ(𝒀𝒀′) = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀′) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) 

ℎ(𝒀𝒀𝑻𝑻) = 𝑇𝑇𝑆𝑆(𝑿𝑿,𝒀𝒀𝑻𝑻) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀𝑻𝑻) 

where 𝑿𝑿 > 𝑿𝑿′.  ℎ  is differentiable and strictly positive on [0; 1].   

 

|ℎ(𝑌𝑌′) − ℎ(𝑌𝑌𝑇𝑇)| ≤ |𝑌𝑌′ − 𝑌𝑌𝑇𝑇|𝑀𝑀 

 

where  𝑀𝑀 = 𝑒𝑒𝑠𝑠𝑝𝑝[0;1]|ℎ′|, and where |𝑌𝑌′ − 𝑌𝑌𝑇𝑇| ≤ 𝜂𝜂(𝜀𝜀). It follows that:  

 

|ℎ(𝑌𝑌′)| − |ℎ(𝑌𝑌𝑇𝑇)| ≤ |ℎ(𝑌𝑌′) − ℎ(𝑌𝑌𝑇𝑇)| ≤ |𝑌𝑌′ − 𝑌𝑌𝑇𝑇|𝑀𝑀 ≤ 𝜂𝜂(𝜀𝜀)𝑀𝑀 

 

ℎ(𝑌𝑌𝑇𝑇) ≤ ℎ(𝑌𝑌′) + 𝜂𝜂(𝜀𝜀)𝑀𝑀 

 

Therefore, 

 

𝑻𝑻𝑻𝑻𝟏𝟏 − 𝑻𝑻𝑻𝑻 = ℎ(𝑌𝑌′) − 𝜆𝜆 ℎ(𝑌𝑌𝑇𝑇) ≥ ℎ(𝑌𝑌′) − 𝜆𝜆(ℎ(𝑌𝑌′) + 𝜂𝜂(𝜀𝜀)𝑀𝑀) ≥ (1 − 𝜆𝜆)ℎ(𝑌𝑌′) − 𝜆𝜆𝜂𝜂(𝜀𝜀)𝑀𝑀 

 

which is positive for 𝜀𝜀, which is small enough. This is a contradiction for the statement (ii). 

 

Part 2: The statement (b) claims that when we are talking about the lower IA, randomization may 

happen, but only in one direction: self-controlled women may marry and an easily tempted, but easily  

tempted women and self-controlled men always prefer their own. 

 

Part 3:  The statement (c) is when a female with self-control may marry both an easily tempted and 

a self-controlled with positive probability, then an easily tempted has a higher IA.  
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According to proposition 1, if the index of attractiveness of the tempted man is 𝑌𝑌′ and the 

index of attractiveness of the self-controlled is 𝑌𝑌, then 𝑌𝑌′ > 𝑌𝑌 and 𝑋𝑋 = 𝑋𝑋′.  Now assume that  

𝑞𝑞𝑆𝑆(𝑌𝑌) > 0. It means that 𝑌𝑌 marries an easily tempted female  𝑋𝑋′′ with positive probability, and  𝑋𝑋′′ >

𝑋𝑋 = 𝑋𝑋′, according to proposition 1. As a result, the couples  (𝑋𝑋′′,𝑌𝑌) and (𝑋𝑋′,𝑌𝑌′) generate a surplus: 

 

𝑻𝑻𝑻𝑻 = 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′′,𝒀𝒀) + 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀′) 

 

 while the mixed couples (𝑿𝑿′,𝒀𝒀) and (𝑿𝑿′′,𝒀𝒀′) would generate a surplus: 

 

𝑻𝑻𝑻𝑻𝟏𝟏 = 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀) + 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′′,𝒀𝒀′) 

 

and 𝑻𝑻𝑻𝑻𝟏𝟏 > 𝑻𝑻𝑻𝑻 by the principle of supermodularity of 𝑇𝑇𝑆𝑆; an open set of marriages satisfying this 

pattern would violate the principle of the surplus maximization. 

Similarly, assume that 𝑝𝑝𝑇𝑇(𝑋𝑋′) < 1, that is, 𝑋𝑋′ marries a self-controlled 𝑌𝑌�  with positive 

probability, then 𝑌𝑌� = 𝑌𝑌′ > 𝑌𝑌,  by proposition 1. The couples (𝑋𝑋,𝑌𝑌)  and  (𝑋𝑋′,𝑌𝑌�) generate a marital 

surplus: 

 

𝑻𝑻𝑻𝑻 = 𝑇𝑇𝑆𝑆(𝑋𝑋,𝒀𝒀) + 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀�) 

 

while the mixed couples (𝑿𝑿,𝒀𝒀�)  and (𝑋𝑋′,𝒀𝒀) ) would generate a surplus: 

 

𝑻𝑻𝑻𝑻𝟏𝟏 = 𝑇𝑇𝑆𝑆(𝑋𝑋,𝒀𝒀�) + 𝜆𝜆𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀) 

 

Because  

 

𝑇𝑇𝑆𝑆(𝑋𝑋,𝒀𝒀�) − 𝑇𝑇𝑆𝑆(𝑋𝑋,𝒀𝒀) = 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀�) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀) > 𝜆𝜆[𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀�) − 𝑇𝑇𝑆𝑆(𝑿𝑿′,𝒀𝒀)] 

 

we have that 𝑻𝑻𝑻𝑻𝟏𝟏 > 𝑻𝑻𝑻𝑻. Again, an open set of marriages satisfying this pattern would violate the 

surplus maximization. The proof of the last statement is identical.              QED 

 

 Let’s continue our discussion of a stable matching. In this case both the index of attractiveness 

and the self-control status play important role. Potential partners agree to trade-off some of 
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individual characteristics. For instance, for sure a woman with the high index of attractiveness and 

the strong self-control status will marry a man with the same high index of attractiveness and the 

strong self-control status. The same for a female with the high index of attractiveness and the strong 

self-control status and a male with the same high index of attractiveness and the high degree of 

temptation. The last is probably because the number of self-controlled women is less than the 

number of self-controlled men and females agree to accept them as a potential husband due to the 

lack of men with the high IA and the strong self-control status. As a result, in a manner a la Chiappori 

(2012): females and males can upgrade or downgrade their marriages.  These upgrade or downgrade 

depend on the index of attractiveness and self-control status.  

When the index of attractiveness is below a threshold, the process of selection involves the 

process of randomization. A self-controlled female can marry a tempted male as well as a self-

controlled man, with probability 𝑝𝑝 and 1 − 𝑝𝑝, respectively. However, the tempted woman marries 

most likely only a tempted male and her chance to marry a self-controlled man is minimal, or even 

almost is equal to null. According to proposition 1, if there are two self-controlled females with 

identical indices of attractiveness marry with a tempted and self-controlled respectively, the tempted 

male has a higher index of attractiveness than the self-controlled. At the same time, if two tempted 

males with identical indices of attractiveness are married to a tempted and a self-controlled, 

respectively, than two females have equal indices of attractiveness. As a result, we can conclude that:  

• a male with the strong self-control status most likely marries a female with the strong self-

control status;  

• a male with the low self-control status but the high IA most likely marries a female with the 

low self-control status and the high index of attractiveness;   

• a man with the low self-control status and the low IA can marry both a high and a low self-

control status woman with equal indices of attractiveness.   

 

5.3  Examples 

5.3.1 Index of attractiveness  

 

Let’s define 𝑒𝑒𝑊𝑊 and 𝑒𝑒𝑀𝑀 as the percentage of easily tempted females and males respectively, 

and  𝑒𝑒𝑀𝑀 ≥ 𝑒𝑒𝑊𝑊. Besides  𝑒𝑒𝑊𝑊 and 𝑒𝑒𝑀𝑀 can be interpreted as probabilities of a female and male to be an 

easily tempted for any IA 𝑿𝑿 ( 𝒀𝒀). All agents are married. 𝑝𝑝and 𝑞𝑞 are the probabilities of matching, 

𝑝𝑝, 𝑞𝑞 ∈ [0,1].  𝑿𝑿∗ ∈ [0,1] is the threshold of index of attractiveness. is the probability of  𝑞𝑞 ∈ [0,1]  
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tempted men above 𝒀𝒀 who marry a self-controlled (which happens with probability 𝑞𝑞)  Let’s consider 

different marital patterns  

a) Let’s assume  𝑿𝑿 ≥ 𝑿𝑿∗. In this case a self-controlled woman with IA 𝑿𝑿 ≥ 𝑿𝑿∗ is matched with a self-

controlled man with IA 𝒀𝒀, and  the number of self-controlled women above 𝑿𝑿* equals to the 

number of self-controlled men above 𝒀𝒀: 

 

(1 − 𝑒𝑒𝑊𝑊)(1− 𝑋𝑋) = (1 − 𝑒𝑒𝑀𝑀)(1− 𝑌𝑌) 

 

𝑌𝑌 = 𝜙𝜙𝑆𝑆(𝑋𝑋) =
1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

𝑋𝑋 −
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

 

 

𝑋𝑋 =
1 − 𝑒𝑒𝑀𝑀
1 − 𝑒𝑒𝑊𝑊

𝑌𝑌 +
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑊𝑊

 

 

At the threshold of index of attractiveness 𝑿𝑿∗ partner should have IA: 

 

𝑌𝑌∗ =
1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

𝑋𝑋∗ −
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

 

 

If an easily tempted woman with IA 𝑿𝑿 ≥ 𝑿𝑿∗ is matched with an easily tempted man with IA  

𝒀𝒀, then:    

 

𝑒𝑒𝑊𝑊(1− 𝑋𝑋) = 𝑒𝑒𝑀𝑀(1 − 𝑌𝑌) 

 

𝑌𝑌 = 𝜓𝜓𝑇𝑇(𝑋𝑋) =
𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

𝑋𝑋 +
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

 

 

𝑋𝑋 =
𝑒𝑒𝑀𝑀
𝑒𝑒𝑊𝑊

𝑌𝑌 −
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
𝑒𝑒𝑊𝑊

 

The partner of an easily tempted female with IA  𝑿𝑿∗ should have IA: 

 

𝑌𝑌′∗ =
𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

𝑋𝑋∗ +
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀
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b) Let’s assume that index of attractiveness is  𝑿𝑿 < 𝑿𝑿∗. A self-controlled woman with IA 𝑿𝑿 marries 

an easily tempted man with probability 𝑝𝑝 and a self-controlled with probability 1 − 𝑝𝑝.  

o The number of self-controlled men above 𝒀𝒀 equals to the number of self-controlled women 

above 𝑿𝑿 who marry a self-controlled: 

 

(1 − 𝑒𝑒𝑊𝑊)(1− 𝑝𝑝)(𝑋𝑋∗ − 𝑋𝑋) = (1 − 𝑒𝑒𝑀𝑀)(𝑌𝑌∗ − 𝑌𝑌) 

 

where  

𝑌𝑌∗ =
1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

𝑋𝑋∗ −
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

 

Then  

𝑌𝑌 = (1 − 𝑝𝑝)
1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

𝑋𝑋 + 𝑝𝑝
1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

𝑋𝑋∗ −
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

 

 

If  𝑿𝑿 = 0 marries 𝒀𝒀 = 0, it must be the case that  

 

𝑋𝑋∗ =
1
𝑝𝑝
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑊𝑊

 

                           

 

o The number of tempted men above 𝒀𝒀 who marry a self-controlled with probability 𝑞𝑞 equals to 

the number of self-controlled women above 𝑿𝑿 who marry tempted men: 

 

(1 − 𝑒𝑒𝑊𝑊)𝑝𝑝(𝑋𝑋∗ − 𝑋𝑋) = 𝑞𝑞𝑒𝑒𝑀𝑀(𝑌𝑌′∗ − 𝑌𝑌) 

 

where  

𝑌𝑌′∗ =
𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

𝑋𝑋∗ +
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

 

 

Therefore, 

 

𝑌𝑌 =
𝑝𝑝
𝑞𝑞

(1 − 𝑒𝑒𝑊𝑊)
𝑒𝑒𝑀𝑀

𝑋𝑋 +
𝑞𝑞𝑒𝑒𝑊𝑊 − 𝑝𝑝(1 − 𝑒𝑒𝑊𝑊)

𝑞𝑞𝑒𝑒𝑀𝑀
𝑋𝑋∗ +

𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀
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which, as above, implies that if  𝑋𝑋 = 0 marries 𝑌𝑌 = 0 

 

𝑋𝑋∗ =
𝑞𝑞(𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊)

𝑝𝑝(1 − 𝑒𝑒𝑊𝑊) − 𝑞𝑞𝑒𝑒𝑊𝑊
 

                                  

Finally, easily tempted females marry the fraction 1 − 𝑞𝑞 of easily tempted males:  

 

𝑒𝑒𝑊𝑊(𝑋𝑋∗ − 𝑋𝑋) = (1 − 𝑞𝑞)𝑒𝑒𝑀𝑀(𝑌𝑌∗′ − 𝑌𝑌) 

𝑌𝑌′∗ =
𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

𝑋𝑋∗ +
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

 

It gives 

 

𝑋𝑋 = (1 − 𝑞𝑞)
𝑒𝑒𝑀𝑀
𝑒𝑒𝑊𝑊

𝑌𝑌 + 𝑞𝑞𝑋𝑋∗ − �
𝑒𝑒𝑀𝑀
𝑒𝑒𝑊𝑊

− 1�  (1 − 𝑞𝑞) 

 

𝑌𝑌 =
1

1 − 𝑞𝑞
𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀

𝑋𝑋 −
𝑞𝑞

1 − 𝑞𝑞
𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀
𝑋𝑋∗ + �1 −

𝑒𝑒𝑊𝑊
𝑒𝑒𝑀𝑀
�  

 

And if  𝑋𝑋 = 0 marries 𝑌𝑌 = 0 

 

𝑋𝑋∗ = �
𝑒𝑒𝑀𝑀
𝑒𝑒𝑊𝑊

− 1�
(1 − 𝑞𝑞)

𝑞𝑞
  

 

5.3.2 Total marital surplus 

The total marriage surplus is defined: 

 

𝑊𝑊 = 𝑋𝑋𝛼𝛼 ∗ 𝑌𝑌1−𝛼𝛼 

 

Let’s introduce the total marriage surplus for partners with high index of attractiveness and 

strong self-control:  
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1 − 𝑒𝑒𝑀𝑀
1 − 𝑒𝑒𝑊𝑊

𝑌𝑌 +
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑊𝑊

�
𝛼𝛼−1

�
1 − 𝑒𝑒𝑀𝑀
1 − 𝑒𝑒𝑊𝑊

� �
1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

𝑋𝑋 −
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

�
1−𝛼𝛼

= 0 
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𝑌𝑌 +
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑊𝑊

�
𝛼𝛼
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1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀
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1 − 𝑒𝑒𝑊𝑊
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�
1 − 𝑒𝑒𝑀𝑀
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�
2

=

1 − 𝑒𝑒𝑀𝑀
1 − 𝑒𝑒𝑊𝑊

𝑌𝑌 + 𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑊𝑊

1 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

𝑋𝑋 − 𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

=
(1 − 𝑒𝑒𝑀𝑀)𝑌𝑌 + 𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
(1 − 𝑒𝑒𝑊𝑊)𝑋𝑋 − 𝑒𝑒𝑀𝑀 + 𝑒𝑒𝑊𝑊

∗
1 − 𝑒𝑒𝑀𝑀
1 − 𝑒𝑒𝑊𝑊

 

 

𝛼𝛼
1 − 𝛼𝛼

∗
1 − 𝑒𝑒𝑀𝑀
1 − 𝑒𝑒𝑊𝑊

=
(1 − 𝑒𝑒𝑀𝑀)𝑌𝑌 + 𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
(1 − 𝑒𝑒𝑊𝑊)𝑋𝑋 − 𝑒𝑒𝑀𝑀 + 𝑒𝑒𝑊𝑊

 

 

𝛼𝛼
1 − 𝛼𝛼

∗
1 − 𝑒𝑒𝑀𝑀
1 − 𝑒𝑒𝑊𝑊

�(1 − 𝑒𝑒𝑊𝑊)𝑋𝑋 − 𝑒𝑒𝑀𝑀 + 𝑒𝑒𝑊𝑊� = (1 − 𝑒𝑒𝑀𝑀)𝑌𝑌 + 𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊 

 

The partner’s index of attractiveness that maximizes the total marriage surplus is: 

 

𝑌𝑌 =
𝛼𝛼

1 − 𝛼𝛼
∗

(1 − 𝑒𝑒𝑊𝑊)𝑋𝑋 − 𝑒𝑒𝑀𝑀 + 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑊𝑊

−
𝑒𝑒𝑀𝑀 − 𝑒𝑒𝑊𝑊
1 − 𝑒𝑒𝑀𝑀

 

 

 

6  Empirical application 

Based on discussions in Section 2 to Section 6, the empirical support of the theory is discussed 

below. 

 

6.1 Variables selection 
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Measuring Self-control 

 

Self-control is determined as the ability to control body weight. It depends on an individual 

willpower, and personal rules and behavioural restrictions. To measure self-control I use BMI.  

However, in the medical literature BMI is not a good measure of body weight gain, because it does 

not distinguish fat from fat-free mass such as muscle and bone. To some extent BMI misclassifies 

substantial fractions of individuals as obese or non-obese. Besides, BMI is less accurate classifying 

men than women (Burkhauser and Cawley, 2008). This inconsistency requires to find an additional 

instrument to determine self-control status. 

There exists variety of literature that investigates the measurement of self-control. Different 

authors use different definitions, measurements and interpretations of self-control. Duckworth and 

Kern (2011) demonstrated, on the basis of the meta-analysis, convergence of different self-control 

measures and definitions. Besides there exists strong evidence of convergent validity for these 

measures. Several tools are used to check self-control status: locus of control; smoking and drinking 

habits and external eating. 

Locus of control is the broader concept of self-control. Locus of control items are included in 

Rosenbaum’s (1980) Self-Control Schedule which is used to measure self-control. Rotten (1966) 

defines locus of control as “a generalized attitude, belief, or expectancy regarding the nature of the 

causal relationship between one’s own behaviour and its consequences”. On the other hand, self-

control supports individuals in resisting the temptation, for example, to eat a lot and gain body 

weight. There exists two type of locus of control: internal and external. If individuals believe that life’s 

outcomes are due to their own efforts, it means that they have an internal locus of control. If people 

believe that outcomes are due to external factors (for example, luck), they have an external locus of 

control. As a result, an individual’s beliefs of his or her actions could lead to the desired outcome 

from the perspectives of both effort and self-control (Rosenbaum 1980). As a result, self-control is 

enhanced by the belief that what one does matters (internal locus of control) and is diminished by 

the belief that what happens is a matter of luck (external locus of control). Self-control is a link to 

connect locus of control and different life’s outcomes. Nir and Neumann (1991) demonstrated that 

an individual internal-external locus of control and self-esteem are directly relate to a body weight 

reduction. Some researchers have suggested that obese individuals would be classified as externals, 

whereas normal weight individuals would be classified as internals (Barrios, Barrios, & Topping, 1977; 
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Gormanous & Lowe, 1975).  Chavez and Michaels (1980) found that internal subjects lost significantly 

more weight than did external subjects. As a result, individuals with an internal locus of control will 

lose more weight than those with an external locus of control. 

Another measures of self-control are individuals’ habits of smoking and alcohol drinking. The 

more people like to smoke and drink, the lower is their self-control level. It was demonstrated by 

Arneklev et al (1993) that low self-control is associated with imprudent behaviour such as smoking, 

drinking and gambling. Moreover, Elfhag and Morey (2008) have shown that external eating was also 

mainly associated to the impulsiveness and lower self-discipline, in other words, low self-control. 

 

Socioeconomic Attractiveness 

 

Index of attractiveness is consist of education, wage, and age. Besides of falling in love as a 

ground for potential marriage any individual assesses potential partner according to some criteria. 

For example, it is important for us to look at partner’ ability in the labour market and in the household 

production. It is important because it gives us full picture about partner’s ability to generate income 

and household productivity. However, some of them are not directly observable, therefore, we need 

to find an acceptable proxy for both genders to do adequate estimation. One of the good indicator 

of socioeconomic attractiveness is wage: not only does wage directly measure a person’s ability to 

generate income from a given amount of input, labour supply, but it is also strongly correlated with 

other indicators of socioeconomic attractiveness, such as, for example, social status. When we are 

talking about wage it is observed only for people who actually work. What about those who doesn’t 

work at the moment, for example, female who just delivered a baby and needs to spend some time 

after caring child. One solution could be to estimate a potential wage for nonworking women, the 

drawback of this strategy being to introduce an additional layer of measurement error in some of the 

key variables. In practice, however, potential wages are predicted from a small number of variables: 

age, education, number of children, and various interactions of them (plus typically time and 

probably geographical dummy variables). Therefore, it is probably the good decision to take 

education as a factor of female socioeconomic attractiveness. Additionally, female education may 

also capture ability to produce quality household goods, which is more likely to be valued by men.  

 

6.2  Data Description 
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Empirical analysis is based on the data set from last seven waves of the Household, Income 

and Labour dynamics in Australia Survey (HILDA, 2006-2013). HILDA is a nationally representative 

Australian household-based panel study, which has been run annually since 2001, in order to collect 

information on economic and subjective well-being, labour market dynamics and family dynamics in 

Australia. Interviews are conducted annually with all adult members of each selected household. 

Respondents declare their body weight and height.  

The data includes detailed information on the relationships and life events that occur in each 

year of survey. This work uses the last eight waves of the HILDA survey (2006–2013) because the 

information about weight and height was appeared first time starting from wave 6. In each of the 

survey years under consideration, HILDA comprises around 4000-5000 married households. We 

confine our study to those couples whose wife is older than 18 years, given that the median age at 

first marriage of women in the Australia was 24.3 in 1990 (26.5 for male) and 27.9 years  in 2012 

(29.6 for male) (ABS, 2012). In analysis I am not differ between immigrants and those who are 

Australians in several generation, in spite of the fact that several researchers argue that standards 

and experiences of obesity or self-control vary by gender and race. HILDA contains different 

information about marital status of individuals. It has direct questions concerning the duration of the 

marriages, the year of marriage and number of marriages, information about status of marriage: legal 

or de facto.  

I established a threshold and considered only those who mentioned that married in a last 12 

month. In HILDA all variables are reported by individuals who lived at time of interview in the 

household.  

 

BMI – as a measure of self-control 

 

The body mass index (BMI) as our measure of body size, which is based on self-reported 

weight in kilograms divided by self-reported height in meters squared2. According to classification of 

WHO3, an individual who has a BMI below 18.5 is underweight; an individual whose BMI is between 

18.5 and 25 is normal weight; and one whose BMI is between 25 and 30 is overweight; an individual 

whose BMI is over 30 is obese. An individual has a strong self-control status, if he or she is able to 

2 reported weight is characterized by reporting error (Rowland, 1989), and the direction of reporting bias is generally negatively correlated with actual weight. That is, underweight people tend to over-report their weight while overweight 

people tend to under-report their weight. 
3  WHO – World Health Organization 
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keep BMI at normal interval, that is, between 18.5 and 23.5.  If an individual’s BMI is greater than 

23.5, he or she is a tempted person.  

 

Locus of Control Measure 

 

In 2003, 2004, 2007, and 2011 HILDA respondents were asked to answer the seven questions 

of personal control, originated from the psychological Coping Resources which is the component of 

the Mastery Module developed by Pearlin and Schooler (1978). 

 

Table 2 Components of locus of control 

  
  N Mean SD 
Q1 I have little control over the things that happen to me 1193 2.76865     1.645654           
Q2 There is really no way I can solve some of the problems I have 1187     2.525695     1.644134           
Q3 There is little I can do to change many of the important things in my life 1191 2.597817     1.661313           
Q4 I often feel helpless in dealing with the problems of life 1192 2.496644     1.601843           
Q5 Sometimes I feel that I am being pushed around in life 1188     2.678451     1.686252           
Q6 What happens to me in the future mostly depends on me 1192 5.489094     1.590763           
Q7 I can do just about anything I really set my mind to do 1190 5.454622     1.483594           

 

  The seven separate items underlying the Rotter scale are summarized in Table 2. For each 

item respondents were asked to answer on a scale from “1: I do not agree at all” to “7: I fully 

agree”. Distributions of responses are demonstrated by Figure 1.  

 

Figure 1. Distributions of responses 
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The next step is to measure individuals’ locus of control. The factor analysis is used to identify 

the number of common factors underlying seven items.  

 

Figure 2 

 
 

I use this factorization to create separate indexes of internal and external locus of control. 

Factor analysis indicated that items f and g load onto one factor, while items a,b,c,d,e load onto 

another factor. These two factors can be interpreted as external and internal control tendencies 

respectively (Pearlin and Schooler, 1978). A test of internal consistency yields a Cronbach’s a 

reliability statistic of 0.82 when including all seven items in the index which is usually accepted in the 

literature as highly reliable (Cronbach, 1951).  

Then I also construct a single index of locus of control which combines both the internal and 

external indexes. I call this index as full index. We create a combined locus of control index by 

summing responses to the two internal items ( f –g)  and subtracting the sum of response of the five 
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external items (a–e). In the first step we standardize each item by subtracting the mean and dividing 

by the standard deviation. In a second step we construct the corresponding average of the items. 

This gives us indexes with a mean 0 and a variance 1.  The methodology based on approach proposed 

by Piatek and Pinger (2010) and Cobb-Clark et al., (2014).  

We use factor loadings obtained from individual predictions as weights and construct a 

weighted index which is based on all seven items and is increasing in internal control tendencies. Our 

results are robust to an alternative index that weights each item equally. Using HILDA data, Cobb-

Clark & Schurer (2013) demonstrate that locus of control is relatively stable over time and does not 

appear to be influenced by a series of life events. Any variation in individuals’ responses to the items 

measuring locus of control appears to be the result of random noise. Consequently, we minimize any 

measurement error in our locus of control measure by averaging our index across the years in which 

the underlying items are observed. Finally, we construct an indicator variable for having an internal 

locus of control which equals 1 if the reference person is in the top 50 percent of the locus of control 

distribution and 0 otherwise. 
 

Smoking and drinking as measures of self-control  

 

Another approach to measure self-control is to look at imprudent behaviour, such as smoking, 

drinking, gambling and body weight gain. HILDA contains information about smoking, using of alcohol 

and gambling expenditure as well as for BMI. 

 HILDA’s respondents have been asked the questions about their habits to smoke and drink.  

The general overview of responses among those who are just married is represented in table 3. 

 

 

 
 N mean SD 
Do you drink alcohol? 3651 5.168173 2.417898 
On a day that you have an alcoholic drink, how many standard 
drinks do you usually have? 

2834 6.101623 1.206924 

Do you smoke cigarettes or any other tobacco products? 3644 1.747256 .9734638 
How many cigarettes do you usually smoke each week?  763 72.79817 69.0134 

 

External eating 

Starting from 2005, in each wave, HILDA respondents were asked to answer about their 

expenditures on meals eaten out.  
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The following table demonstrates pairwise correlations between different measures of self-

control 

 

 

6.2.5 Descriptive statistics 

 

The main characteristics I have used in empirical analysis are age, log hourly wage, and 

education. Education is determined by degree completed by partners. The following variables are 

considered to control BMI as measure of a self-control status: health status (1 if excellent, very good, 

or good; 0 if fair or poor). Totally 1,198 couples satisfy the criteria indicated above, with information 

about both couples. The main characteristics of our sample are described in table 3. 

On the average wife and husbands are completed at least high school or other colleges. Both 

partners are approximately in the same status of education.  The average age difference within 

couples is about 2 years, which is the standard age gap estimated for couples in Australia (check in 

Census). As to weight, a salient feature is that male BMI is, on average, larger than that of females; 

the average man is actually overweight (BMI is about 27.6), whereas female average BMI is 26.5.  

 

Table 3 Summary Statistics 
 Sample Descriptive Statistics 
 N Mean Standard deviation Min Max 
Main variables      
Wife’s age (years) 1198 34.44491 12.34731 17 84 
Husband’s age (years) 1198 36.99332 13.1164 20 87 
Wife’s BMI (kg/m2) 1137 26.05198 5.818806 16.7 59.6 
Husband’s BMI (kg/m2) 1049 27.11468 4.734264 17.9 54.6 
Wife’s education (years) 1198 2.782137 1.117992 1 4 
Wife’s log wage ($) 928 10.42343 .9707248 4.248495 13.2452 
Husband’s log wage ($) 1011 10.90665 .8159838 4.248495 12.89922 
Husband’s education (years) 1129 2.799823 1.038599 0 4 
Additional variables      
Wife’s good health  1027 .1772152 .3820368 0 1 
Husband’s good health  922 .0650759 .2467937 0 1 

 

Regarding the correlation of individual characteristics within couples, table 4 gives us a 

summary of a significant levels of assortative matching on economic characteristics. The wife’s 

education is correlated with both the husband’s education (0.39) and log wage (0.16). these 

correlations are statistically significant at 1% and consistent with our expectations and results 

demonstrated in previous works (for ex., Chiappori et all, 2012; Fletcher and Padron, 2015).  
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     Table 4 Sample Correlation  

 Wife’s BMI Husband’s BMI Wife’s education  Husband’s 
education  

Wife’s log wage 
($) 

Husband’s log 
wage ($) 

Wife’s BMI 1.0000      
Husband’s BMI 0.2641    

0.0000 
1.0000     

Wife’s education   -0.1555   
0.0000 

-0.0838 
0.0000    

1.0000    

Husband’s education   -0.1252 
0.0000 

-0.0765 
0.0000    

0.3853 
0.0000    

1.0000   

Wife’s log wage ($) -0.0197 
0.0054    

0.0238 
0.0010  

0.2581 
0.0000    

0.1446 
0.0000 

1.0000  

Husband’s log wage ($) -0.0637 
0.0000    

0.0224 
0.0011    

0.1557 
0.0000   

0.2487 
0.0000   

0.1559 
0.0000    

1.0000 

 

The next step is to look at the existence of a negative correlation between education and BMI. 

For example, for women the correlation between her education and correlation is -0.1555, for male 

the correlation is -0.0765, and both are significant at 1% level.  An interesting point is that the 

correlation between male’s log wage and BMI is actually positive (.02), whereas the correlation 

between females’ log wage and BMI is negative (-0.02). Finally, the wife’s education is positively 

correlated with husband’s log wage and negatively correlated with her BMI, we can expect a negative 

relationship between male log wage and female BMI (-0.0637).  

Moreover, we have noted that wealthier husbands tend to both be fatter and have thinner 

wives, and husband’s BMI is negatively correlated with female education. At the same time male and 

female BMIs are actually positively correlated (0.2641). These results are analogous to results of 

previous studies (Hitsch et al. 2010; Oreffice and Quintana-Domeque 2010). Moreover, we suggest 

that weight and, as a result, self-control is another element of the assortative matching pattern. Not 

only do these correlations show that assortative matching takes place along the two dimensions of 

status and socioeconomic attractiveness, but a trade-off seems to exist whereby a lower level of self-

control can be compensated by better socioeconomic characteristics, and conversely.  

The next step is to do assortative matching according to BMI. Out of whole sample I selected 

those couples who are married in a last 12 months and divided them into four groups, depending on 

their level of BMI. I tabulated the cross-distribution of spouses’ BMI in terms of these groups. Table 

3 demonstrates that the frequencies are particularly high in the diagonal. A majority of women 

appears to be matched with men of the same BMI category. For instance, 50% of the normal weight 

category women appeared to be married with men of the same category. 36% of women of the obese 

category were married with men of the same category. However, for category of normal weight 

we’ve observed that most of women were married with men from overweight category (51%). This 
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fact confirms existence of index of attractiveness and existence of substitution between partners’ 

characteristics. As a result, the finding is there exist assortative mating with regards to BMI. 

 

Table 5. Assortative mating by BMI level in the first year of marriage4 

  Husband’s BMI 

Wife’s BMI normal weight overweight weight obese 

underweight 4% 3% 2% 

normal weight 50% 51% 32% 

overweight weight 25% 24% 30% 

obese 19% 22% 36% 

 

A possible interpretation of these results could be that utility is imperfectly transferable. BMI 

is not transferable, and if BMI gaps matter per se, it is important to choose a partner whose BMI is 

on the same level as one’s own, either because it is a natural personality trait as such, or because 

both spouses have identical preferences, same style of lives which lead them to choose similar 

actions and reach similar levels of “primary” happiness. In this framework, our results can be 

interpreted as a sign of positive assortative matching and imperfect transferability of utility. 

Now let’s continue descriptive analysis by taking in consideration self-control status.  Table 6 

demonstrates that women are more educated than men in different self-control statuses and for 

single and married. Moreover, individuals who were never married with low self-control status are 

older than those who are with strong self-control status.  

 

Table 6 Summary statistics, married vs single  
 Single , never married married 
 internal External internal External 
 male female male female male female male female 

Age 29.97471 
13.26775 

29.83784 
13.33174 

32.45192 
14.28982 

30.95613 
14.35631 

35.11035 
13.7202 

32.92362 
12.80876 

40.20879 
16.54094 

36.97537 
15.44984 

Education 2.261411 
1.017827 

2.455343 
1.07547 

2.184853 
1.031996 

2.377208 
1.092184 

2.748503 
1.097967 

2.823071 
1.133395 

2.543956 
1.149461 

2.438424 
1.250703 

BMI 25.6312 
4.976014 

25.15684 
6.098061 

25.83642 
5.403773 

25.43473 
6.153175 

26.7283 
4.464915 

25.74776 
5.735162 

27.93855 
5.531701 

26.9567 
6.52139 

Table 6 is consistent with general statistics reported by Australian Bureau of Statistics (ABS, 

2012): the prevalence of low self-control status among males than among females.  

 Table 7 Summary statistics for married couples by their self-controlled status 
Both Self-control Both Tempted  

 women men  women men 
BMI 26.73182     

5.73053        
27.44871     
4.41158          

BMI 27.60393    
6.250185        

27.83245     
4.91705        

4 Notes:  Underweight: <18.50; Normal Weight: 18.50 - 24.99; Overweight: ≥25.00; Obese: ≥30.00 
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Age 48.89164    
14.61722          

51.44075    
14.97422          

Age 52.1618    14.67379          54.92509    
14.92858          

Education 2.438732    
1.221131           

2.679062    
1.104426           

Education 2.182772    
1.185685           

2.489139    
1.125416           

N 23292 23292     N 1335      1335      
Self-control wife and tempted husband Tempted wife and Self-control husband 

 women men  women men 
BMI 26.60387    

5.490498          
27.68993    
4.456362        

BMI 26.95862    
5.948141        

27.47641    
4.619319        

Age 49.18447    
15.31191          

51.65943    
15.50808          

Age 49.30751    
14.05226          

51.85603    
14.31581          

Education 2.456049    
1.230786           

2.631886     
1.10087           

Education 2.338811      1.2115           2.673197    
1.090824           

N 1198 1198 N   1278 1278 

 

 

6.3 Results: Estimating Matching Patterns and Trade-offs 

 

Further discussion I based on methodology proposed by Chiappory et al (2012). Table 10 

presents the regressions of wife’s BMI, education on husband’s characteristics. 

 

Table 10 SUR Regression of wife’s characteristics on Husband characteristics: marry up and 

marry down 
 Wife’s BMI Wife’s education 

Husband’s log wage -0.5129   
0.2285     

0.1515    
 0.0413      

Husband’s education -1.1845     
  0.1839     

0.3778    
 0.0332 

Husband’s BMI   0.1084 
 0.0197 

-0.0029   
  0.0036     

Wife age  0.0509    
 0.0185      

-0.0101     
  0.0033     

R2  0.1564  0.1561 
observations 913 913 

   
Wald tests:   

Within columns   
Husband’s education/ Husband’s BMI -10.9271 

-2.61182 
-130.276 
-162.126 

 chi2(2) =  0.55 
Prob > chi2 =0.4580 

  
Husband’s logwage/ Husband’s BMI -4.7315 

-2.2765 
-52.2414 
-66.3967 

   
 chi2(2) =0.54 

Prob > chi2 =0.4626 

  

The results demonstrates that the wife’s BMI is negatively related to the husband’s log wage 

and education, and positively to his BMI. At the same time wife’s education exhibits the opposite 

patterns.  These findings are consistent with results that were demonstrated in propositions.  
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The next step was to look at proportionality of MRS among husband’s characteristics across 

different wife’s characteristics. I have checked proportionality by applying the Wald tests. According 

to results the proportionality exists both cases: between education and BMI (p-value> 0.4580) and 

wage and BMI (p-value>0.4626). It means that MRS is identified. 

Now let’s have a look at regression s of husband’s BMI and education of wife’s characteristics. 

Table 11 represents the estimations. 

 

Table 11  SUR Regression of husband’s characteristics on Wife characteristics: marry up 

and marry down 

 

 

 

 

 

 

 

 

 

 

 

 

Table 11 exhibits the husband’s BMI is being positively related to wife’s log wage, education 

and her BMI, whereas husband’s education exhibits negative correlations with wife’s BMI and 

positive with wife’s log wage and her education. The corresponding Wald tests on the proportionality 

reject the proportionality constraints.  

 

 

6.3.2 Locus of control 

 

Table 11  SUR Regression of husband’s characteristics on Wife characteristics: marry up 

and marry down 

 Husband’s BMI Husband’s education 
Wife’s log wage 0.7924   

 0.3378      
0.0924 
 0.0344      

Wife’s education 0.1336 
   0.3188      

0.2775 
 0.0325      

Wife’s BMI 0.3305 
 0.0562      

-0.02356 
 0.0057     

Husband age 0.0515 
 0.0303      

0.0045 
 0.0031      

R2 0.0475       0.1446      
Observations 838 838 

   
Wald tests:   

Within columns   
Wife’s education/ Wife’s BMI 0.4042 

0.9671 
-11.7784 
-3.1659 

 chi2(2) =12.11 
Prob > chi2 =0.0005 

   
Wife’s logwage/ Wife’s BMI 2.3976 

1.1004 
-3.9219 
-1.7413 

 chi2(2) =8.93 
Prob > chi2 =0.0028 
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6.4  Probit model 

Now let’s analyse the likelihood of marriage for male and female.  

 

Table 12 Probit model 
 Husband Wife 

Self-control status (BMI) -0.0861 
0.764 

0.1915 
0.436 

Age -0.2284 
0.000 

-0.2537 
0.000 

Wage  -0.2054 
0.179 

0.5449 
0.000 

Education 0.2951 
0.017 

0.1507 
0.180 

N 21444 20680 

                          *marginal effect (×100) are displayed with p-value  
 

Table 12 demonstrates the coefficients of binary probit models in which the dependent 

variable is a binary variable that indicate whether the man and women are married or not. The higher 

is first model represents effects of husband characteristics. For example, the pure effect of self-

control (body weight gain) on probability to marry is negative, that is the low self-control the higher 

is probability to marry.  

 

Table 13 Probit model 
 Husband Wife 

Full index (locus of 
control) 

-0.15442    
.00143       

-0.0914    
.00119       

 Husband’s full index Husband’s education 
   

Wife’s education 0.0327636      0.0114008      0.3122639    
 0.0122557     

Wife’s BMI -0.0062687    0.0023332 -0.0109375   
  0.0025081     

 0.3025023  
0.013313  

0.0382669   
0.0143112       

Husband age -0.0034323    0.0009303     -0.0021942     
0.001     

R2 0.1082      0.1429      
Observations 5208 5208 

   
Wald tests:   

Within columns   
Wife’s education/ Wife’s full 

index 
  

                chi2(1) = 6.75 
           Prob > chi2 =0.0094 
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Age -0.10088        
.0001   

-0.10423  
.0001       

Education   -0.06308 
.00135          

-0.12963 
.00101          

N   

                          *marginal effect (×100) are displayed with p-value  

 

Table 13 demonstrates the coefficients of binary probit models in which the dependent variable is a 

binary variable that indicate whether the man and women are married or not. In this case I use locus 

of control full index as measure of self-control status. The results are consistent with previous 

findings in Table 12 except education. In this case the higher is education the less likely partners will 

marry.  

 

7  Conclusions 

This essay discusses the matching process in marriage market where matching is 

multidimensional. The estimation and matching involves self-control status and socioeconomic 

characteristics.  

In this paper I based my discussion on developing a bidimensional matching model. My 

discussion I have based on assumption of fully transferable utility on marriage market and potential 

partners analysed by using continuous index of attractiveness and discrete variable that measure 

self-control status. I have considered several cases. In the symmetric case, when male and female 

characteristics play the same role in the surplus function and the distributions are identical, the stable 

matching is pure: matching is perfectly assortative on the continuous trait, and perfect segregation 

obtains regarding the binary attribute. In the general asymmetric case, the stable matching should 

not be pure. Moreover, there exist assortative matching on the continuous trait among couples with 

identical binary attributes, purity at the top of the distributions of the continuous traits, and possible 

randomization at the bottom of the distribution of the continuous traits. Under an additional 

(prevalence) assumption, two additional predictions arise: one regarding the randomization at the 

bottom of the distributions of the continuous trait; the other regarding the relationship between the 

continuous trait and the binary attribute.  

 

 

 

41 
 



7 Literature 

1) Ali., N., 2011, learning self-control, The quarterly journal of economics, 126, pp 857-893 

2) Baloh, P., Ross, W., 1975. Predicting Success in Weight Reduction as a Function of Locus of 

Control: A Unidimensional and Multidimensional Approach Journal of Consulting and Clinical 

Psychology , Vol. 43, No, 1, 119 

3) Bruce J. Arneklev, 1'3 Harold G. Grasmick, ~ Charles R. Tittle, and Robert J. Bursik, Jr. , 1993, 

Low Self-Control and Imprudent Behavior, Journal of Quantitative Criminology, Vol. 9, No. 3, 

1993, pp.225-247 

1) Burkhauser, R., and Cawley, J., 2008. Beyond BMI: The value of more accurate measures of 

fatness and obesity in social science research,  Journal of Health Economics 27 (2008) 519–

529 

2) Chavez, E., and Michaels, A. 1980. Evaluation of the health locus of control for obesity 

treatment, Psychological report, 42,pp.805-806.  

3) Chiappori, PA, Oreffice S., and Quintana-Domeque C. 2014, Bidimensional matching with 

heterogeneous preferences: smoking in the marriage market, Discussion paper series of  

Oxford University, DEPARTMENT OF ECONOMICS ISSN 1471-0498  

4) Chiappori, P.-A., McCann, R., Nesheim, L., 2010. Hedonic price equilibria, stable matching, and 

optimal transport: equivalence, topology, and uniqueness, Economic Theory, 42(2), pp. 317-

354. 

5) Chiappori, P.A., M. Costa Dias, and C. Meghir. 2014. “The Marriage Market, Labor Supply and 

Education choice." Working papers, Columbia University.  

6) Chiappori, Pierre-Andr, Bernard Salani, and Yoram Weiss. 2011. “Partner Choice and the 

Marital College Premium." Discussion papers 1011-04, Columbia University, Department of 

Economics. 

7) Chiappori, Pierre Andre. 1992. “Collective labor supply and welfare." Journal of Political 

Economy 100:437{467. 

8) Chiappori, Pierre Andre, and Ivar Ekeland. 2006. “The Micro Economics of Group Behaviour: 

General Characterization." Journal of Economic Theory 130:1{26.. 2009. \The 

Microeconomics of Efficient Group Behaviour: Identification." Econometrica 77, pp. 763 -799. 

9) Chiappori, Pierre-Andre, Bernard Fortin, and Guy Lacroix. 2002. “Marriage Market, Divorce 

Legislation, and Household Labour Supply." Journal of Political Economy 110 (1), pp. 37-72. 

42 
 



10) Chiappori, Pierre-Andre, Murat Iyigun, and Yoram Weiss. 2009. “Investment in Schooling and 

the Marriage Market." American Economic Review 99: pp.1689 -1713.  

1) Clark, A. E., Etile’, F., 2011. Happy house: Spousal weight and individual well-being. Journal of 

Health Economics 30, 1124-1136. 

2) Depue R. A. (1995). Neurobiological factors in personality and depression. Eur. J. Pers. 9, 413–

439 10.1002/per.2410090509 [Cross Ref] 

3) Depue RA, Collins PF. 1999Neurobiology of the structure of personality: Dopamine, 

facilitation of incentive motivation, and extraversion. Behavioral and Brain Sciences.; 22:491–

569. 

1) Duckworth, A., and Kern, M. 2011. A Meta-Analysis of the Convergent Validity of Self-Control 

Measures, Journal Res Persons; 45(3), pp. 259–268.  

2) Elfhag, K., and Morey, L., 2008.  Personality traits and eating behavior in the obese: Poor self-

control in emotional and external eating but personality assets in restrained eating, Eating 

Behaviours, 9,  285–293 

3) Evenden, J., 1999. Varieties of impulsivity. Psychopharmacology. Special Issue: Impulsivity, 

146, pp.348–361. 

1) Hall PA., 2012. Executive control resources and frequency of fatty food consumption: findings 

from an age-stratified community sample. Health Psychology, (31), pp. 235—41.  

2) Hay, 2001, PARENTING7 SELF-CONTROL AND DELINQUENCY: A TEST OF SELFCONTROL 

THEORY, Criminology, 39(3), pp. 707-736. 

3) Johnson F, Pratt M, Wardle J, 2012. Dietary restraint and self-regulation in eating behaviour. 

International Journal of Obesity, 36, pp.665-674.  

4) Leahey, T., and Xu, X.,  Unick, J., Wing, R., 2013. A preliminary investigation of the role of self-

control in behavioural weight loss treatment,  Obesity Research and Clinical practice, pp. 1-5 

5) Nir, Z., and Neumann, L., 1991. SELF-ESTEEM,  INTERNAL-EXTERNAL  LOCUS OF CONTROL, 

AND THEIR  RELATIONSHIP  TO WEIGHT  REDUCTION,  Journal of Clinical Psychology, July 1991, 

Vol. 47, No. 4 

6) Offer, A., 2001.  Body Weight and Self-Control in the United States and Britain since the 1950s, 

Social History of Medicine Vol. 14 No. 1 pp. 79-106 

7) Pearlin, L. I., & Schooler, C. (1978). The structure of coping. Journal of Health and Social 

Behaviour, 19, pp 2–21. 

43 
 

http://dx.doi.org/10.1002%2Fper.2410090509


8) Rosenbaum M (1980) A schedule for assessing self-control behaviours: Preliminary findings. 

Behaviour Theory 11:109-121.  

9) Rotter JB (1966) Generalized expectancies of internal versus external control of 

reinforcements. Psychology Monography 80(1):1-28.  

10) Rotter JB (1990) Internal versus external control of reinforcement: A case history of a variable. 

American Psychology 45(4): 489-493.  

11) White JL, Moffitt TE, Caspi A, Bartusch DJ, Needles DJ, Stouthamer-Loeber M. Measuring 

impulsivity and examining its relationship to delinquency. Journal of Abnormal Psychology. 

1994; 103:192–205.  

12) Whiteside SP, Lynam DR. The five factor model and impulsivity: Using a structural model of 

personality to understand impulsivity. Personality and Individual Differences. 2001; 30:669–

689. 

13) Whiteside, S., Lynam D., and Miller J., Reynolds, S., 2005. Validation of the UPPS impulsive 

behaviour scale: A four-factor model of impulsivity. European Journal of Personality, 19, pp. 

559–574. 

 

 

44 
 


