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Objectives

• We study the impacts on marital dissolutions of two important 
determinants of lasting (or otherwise) relationships: (1) spouses' 
compatibility in personality and non-cognitive skills, and (2) the risks 
imposed by problem gambling. 

• To
• Provide more evidence on assortative mating and shed lights on the sources 

of returns to marriages 
• Quantify the impacts of the risks of spouses engaging in problem gambling



Assortative mating and two offsetting sources of 
returns to marriages
• Production complementarity (Becker, A Treatise on the Family, 1981)

• Division of labour and within household trade---Negative assortative mating 
(in wages)

• Consumption complementarity (Lam, JHR, 1988)
• Consumption of household common good --- positive assortative mating (in 

wages)



The rest of talk

• Background
• Data 

• Personality traits and Locus of control
• Estimated the risk of engaging in problem gambling

• Approach
• A joint model of marriage and birth durations with nonparametric duration 

dependence, time-varying explanatory regressors, and unobserved 
heterogeneity

• Results
• Conclusions



Marriage and divorces in Australia
• Australia follows the global trend:

• Marriages are less common
• People marry later and later
• However, marriages last longer and the rate of divorce declined since 2000 

(reversing the trend in the period before)

• In Australia, the average marriage duration to divorce (not including 
the period of cohabiting) was about 12.2 years in 2021 

• Most couples (80.8%, in 2016) cohabitated before marriage
• Annual divorce rate is about 2.2 per thousand population



Figure 1. Crude marriage rates in selected countries (marriages per 1,000 people) 



Figure 2. Median age at marriage by sex (1980-2021 Australia)



Figure 3. Crude divorce rate in Australia 1980-2021



Figure 4. Median duration to divorce and separation (1980-2021 Australia)



Gambling in Australia

• Gambling is common in Australia (around 35% of 18+ individuals 
participate in gambling activities in a typical month)

• A sizable fraction of individuals are classified as being at some risk of 
experiencing gambling-related problems or ‘problem gamblers’ (7.9%, 
in 2015)



Figure 5. Proportion of Australian adults who spent money on gambling activities in a typical 
month, 2015 and 2018



Data
• Twenty waves from the Household, Income and Labour Dynamics in 

Australia (HILDA) Survey 
• Information on gambling in Wave 15 and 18
• Information on noncognitive skills (locus of control) in Waves 3 , 4, 7, 11, and 

19
• Information on personality attributes (Big Five personality traits) in  Waves 5, 

9, 13, and 17

• The sample:
• 11,617 marriage episodes that started after 1955, with both partners 

observed at least once in the Survey and born after 1930, and the 29,148
birth episodes within these marriage episodes.



Personality traits and Locus of control
• Big five personality traits

• Extraversion
• Agreeableness
• Openness
• Conscientiousness
• Emotional stability (negative Neuroticism)

• A measure of noncognitive skills
• Locus of control 



Figure 6. Durations of the relations



Table 1. Sample statistics



Table 2. Compatibility in spouse characteristics



Table 4. Correlation of partners' personality and non-cognitive skills



Table 5. Selected estimates of the gambling equations



Figure 7. Problem gambling and locus of control (males)



The model (1)
A joint model of marriage and birth processes (similar to Lillard, J. of Econometrics, 1993):

• Hazard of marriage: 

logℎ𝑟𝑟𝑑𝑑 𝑡𝑡 = 𝛼𝛼0 + 𝛼𝛼1′𝐶𝐶 𝑡𝑡 + 𝛼𝛼2′ 𝐴𝐴 𝑡𝑡 + 𝛼𝛼3′𝑀𝑀𝑟𝑟 𝑡𝑡 + 𝛼𝛼5′ 𝑍𝑍𝑑𝑑 𝑡𝑡 + 𝛼𝛼′6𝐾𝐾𝑟𝑟(𝑡𝑡) + 𝜖𝜖 (1)

• Hazard of birth

logℎ𝑟𝑟𝑏𝑏𝑘𝑘 𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1′𝐶𝐶 𝑡𝑡 + 𝛽𝛽2′𝐴𝐴 𝑡𝑡 + 𝛽𝛽3′𝑀𝑀𝑟𝑟 𝑡𝑡 + 𝛽𝛽4′𝐿𝐿𝑟𝑟𝑟𝑟(𝑡𝑡) + 𝛽𝛽5′𝑍𝑍𝑘𝑘 𝑡𝑡 + 𝜂𝜂 (2)

where
• 𝐶𝐶, 𝐴𝐴, 𝑀𝑀𝑟𝑟, and 𝐿𝐿𝑟𝑟𝑟𝑟 are piecewise linear spline functions of 𝑡𝑡, e.g., 

𝑀𝑀𝑟𝑟 𝑡𝑡 = 𝑀𝑀𝑟𝑟,1 𝑡𝑡 , … ,𝑀𝑀𝑟𝑟,𝑁𝑁𝑀𝑀+1 𝑡𝑡 , 𝑀𝑀𝑟𝑟,𝑠𝑠 𝑡𝑡 = 𝑚𝑚𝑚𝑚𝑚𝑚[0, min(t −𝜇𝜇𝑠𝑠−1,𝜇𝜇𝑠𝑠 − 𝜇𝜇𝑠𝑠−1)], and 𝜇𝜇𝑠𝑠 (s=1,…, 𝑁𝑁𝑀𝑀) are the ‘nodes’.

(Thus, the baseline hazard at t is a piecewise linear Gompertz.)

• The unobserved heterogeneity 𝜖𝜖 and 𝜂𝜂 follow a joint normal distribution



Estimation (1)---Survival functions

• Baseline survival functions
• For marriage episode r at 𝑡𝑡 > 𝑡𝑡0𝑟𝑟𝑑𝑑 :
𝑆𝑆0𝑟𝑟𝑑𝑑 (𝑡𝑡) = exp{−∫𝑡𝑡0𝑟𝑟𝑑𝑑

𝑡𝑡 exp{𝛼𝛼0 + 𝛼𝛼1′𝐶𝐶 𝜏𝜏 + 𝛼𝛼2′ 𝐴𝐴 𝜏𝜏 + 𝛼𝛼3′𝑀𝑀𝑟𝑟 𝜏𝜏 }𝑑𝑑𝜏𝜏 (3)

• For birth episode 𝑏𝑏 in marriage episode 𝑟𝑟 at 𝑡𝑡 > 𝑡𝑡0𝑟𝑟𝑟𝑟𝑘𝑘

𝑆𝑆0𝑟𝑟𝑟𝑟𝑘𝑘 (𝑡𝑡) = exp{−∫𝑡𝑡0𝑟𝑟𝑟𝑟𝑘𝑘
𝑡𝑡 exp{𝛽𝛽0 + 𝛽𝛽1′𝐶𝐶 𝜏𝜏 + 𝛽𝛽2′𝐴𝐴 𝜏𝜏 + 𝛽𝛽3′𝑀𝑀𝑟𝑟 𝜏𝜏 + 𝛽𝛽4′𝐿𝐿𝑟𝑟𝑟𝑟 𝜏𝜏 }𝑑𝑑𝜏𝜏 (4)

• Survival functions conditional on observables (the full history of which 
denoted by 𝜒𝜒 𝑡𝑡 ) and unobservables are

• 𝑆𝑆𝑟𝑟𝑑𝑑 𝑡𝑡,𝜒𝜒 𝑡𝑡 , 𝜖𝜖 = ∏𝑖𝑖=1
𝐼𝐼𝑟𝑟 [

𝑆𝑆0𝑟𝑟𝑑𝑑 (𝑡𝑡𝑖𝑖,𝑟𝑟
𝑑𝑑 )

𝑆𝑆0𝑟𝑟𝑑𝑑 (𝑡𝑡𝑖𝑖−1,𝑟𝑟
𝑑𝑑 )

]exp(𝛼𝛼5′𝑍𝑍𝑑𝑑 𝑡𝑡𝑖𝑖,𝑟𝑟
𝑑𝑑 +𝛼𝛼′6𝐾𝐾𝑟𝑟(𝑡𝑡𝑖𝑖,𝑟𝑟

𝑑𝑑 )+𝜖𝜖),      (5)

and
• 𝑆𝑆𝑟𝑟𝑟𝑟𝑘𝑘 𝑡𝑡,𝜒𝜒 𝑡𝑡 , 𝜂𝜂 = [𝑆𝑆0𝑟𝑟𝑟𝑟𝑘𝑘 ]exp(𝛽𝛽5′𝑍𝑍𝑘𝑘 𝑡𝑡 +𝜂𝜂) (6)



Estimation (2)---Simulated ML

• Likelihood for the spells:

𝐿𝐿𝐿𝐿𝐿𝐿𝑝𝑝 𝑠𝑠 𝜋𝜋 = �
𝑆𝑆𝑠𝑠
𝑝𝑝 𝑡𝑡 if the spell is censord at 𝑡𝑡

𝑆𝑆𝑠𝑠
𝑝𝑝 𝑡𝑡 � ℎ𝑝𝑝 𝑡𝑡 if the spell is not censord at 𝑡𝑡.

(7)

where 𝑝𝑝 = 𝑑𝑑,𝑘𝑘, s = 𝑟𝑟, 𝑟𝑟𝑟𝑟, and 𝜋𝜋 = 𝜖𝜖, 𝜂𝜂.
• Likelihood function for a woman 𝑖𝑖

𝐿𝐿𝑖𝑖 = ∬𝜖𝜖,𝜂𝜂 𝑓𝑓(𝜖𝜖, 𝜂𝜂)∏𝑟𝑟=1
𝑅𝑅 𝐿𝐿𝐿𝐿𝐿𝐿𝑑𝑑(𝑟𝑟|𝜖𝜖)∏𝑟𝑟𝑏𝑏=1

𝑅𝑅𝐵𝐵 𝐿𝐿𝐿𝐿𝐿𝐿𝑘𝑘(𝑟𝑟𝑟𝑟|𝜂𝜂)𝒅𝒅𝜖𝜖𝒅𝒅𝜂𝜂 (8)

• Simulated by the average of M likelihood values conditional on 
random draws from the joint distribution of 𝜖𝜖 and 𝜂𝜂:
𝐿𝐿 = 1/𝑀𝑀∑𝑚𝑚=1

𝑀𝑀 ∏𝑟𝑟=1
𝑅𝑅 𝐿𝐿𝐿𝐿𝐿𝐿𝑑𝑑(𝑟𝑟|𝜖𝜖𝑚𝑚)∏𝑟𝑟𝑏𝑏=1

𝑅𝑅𝑅𝑅 𝐿𝐿𝐿𝐿𝐿𝐿𝑘𝑘(𝑟𝑟𝑟𝑟|𝜂𝜂𝑚𝑚) (9)



Results



Table 6. Estimated log hazard equation (marriage dissolution)



Table 8. Estimated random effects



Figure 8.  Estimated baseline hazard and the contributions of duration, age , and 
calendar effects (a women started her relation at the at 25 in 1990)



Conclusions
• We estimated a random effect time-varying duration model of relation dissolution joint 

with partners’ problem gambling incidences using data from an Australian panel data 
(HILDA);

• Partners' compatibility in personality, non-cognitive skills, and other characteristics play 
important roles in marriages, with asymmetric effects. 

• The findings are mostly consistent with positive assortative mating. However, if there is 
significant transaction or management costs within marriages, Consumption 
complementarity might not be the only reason for the positive assortative mating. To get 
more affirmative conclusions, the existing models may need to be extended to include 
such transaction costs.

• If the partners have a higher risk of engaging in problem gambling, the hazard rate of the 
marriage is significantly higher. 

• Both marriage and birth spells exhibit strong duration dependence on own duration, age, 
and calendar time. Consistent with the literature, we find that children play an important 
stablising role in marriages---this is with the birth equation estimated jointly with the 
marriage equation and with the unobserved heterogeneity controlled for.
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