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Abstract

Various studies have examined the transformations of marriage at the national and
regional levels, but there are still unknowns at the provincial level within the
country. The purpose of this article is to investigate the universality of women's
marriage in the provinces of the country using the survival random forest method,
one of the common algorithms in machine learning. Using the household
expenditure and income survey data from 2008 to 2019, the general status of
women's marriage was investigated by defining a threshold level (marriage rate less
than 95% for women aged 45-49). The findings of this research indicate that, among
the research variables, high school and university education levels had the greatest
impact on reducing the universality of women's marriages. The proportion of
urbanization in each province is another influential variable in reducing the
universality of women's marriages. Out of the total of 31 provinces of the country,
11 provinces still had the universality of marriage until the end of the study period,
but the marriage rate of women aged 45-49 in other provinces has decreased to
below 95%. The high marriage rates in most of the provinces that do not enjoy the
universality of marriage now indicate the existence of a suitable platform for
facilitating marriage and expanding its universality in the country. Otherwise, it is
expected that this trend will continue to decrease in the future.
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Extended Abstract
Introduction

Over the past four decades, demographic, socio-economic, and cultural changes
have significantly impacted the age at first marriage, particularly for women. The
increasing delay in the age of first marriage is well-documented in many studies, with
education frequently cited as a key factor. Additionally, marriage squeeze and shifting
nuptiality patterns have contributed to changes in marriage trends among Iranian
women. In this article, we analyze the evolution of women's marriage patterns at the
provincial level, highlighting cultural differences across Iran's provinces. While overall
trends are well understood, many provincial-level nuances remain unexplored. The
unequal employment opportunities and educational attainment level among different
provinces doubles the importance of provincial surveys on marriage. Many other
studies in Iran have addressed the importance of the role of education in delaying
women's marriage; however, there are still many unknowns regarding provincial
differences. This article attempts to address the effect of various provincial variables and
measure the delay in women's marriage according to different economic and social

conditions.

Method and data

This study utilizes the Household Expenditure and Income Survey (HEIS) to
analyze changes in the universality of marriage among women across different
provinces in Iran. For modeling the survival function, we employed the random
survival forest, a robust machine-learning algorithm for analyzing the data. Three
independent variables—education, urbanization, and total labor force participation—
were used to explore provincial differences in the universality of marriage. All data
and algorithms were implemented in Python. This method, with high accuracy and
examining the possible states of a variable, allows for a detailed examination of the
changes in the dependent variable. The survival function will also be estimated more
accurately. To achieve this goal, the research data was first trained with the desired

algorithm and then the model was applied using test data.

Findings

Our findings indicate that the universality of marriage has significantly changed
over the past decades, with substantial provincial-level variations. The proportion of
married women in the 45-49 age group in all provinces of the country in 2009 was
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above 95%, indicating the high prevalence of marriage among all provinces of the
country. The highest proportion of married women aged 45-49 among the provinces
of the country is in the provinces of Sistan and Baluchestan, Kohgiluyeh and Boyer
Ahmad, Yazd, Khorasan Razavi, South Khorasan, and Hormozgan. In contrast, the
lowest proportion is observed in the provinces of Gilan, Markazi, and Lorestan.
Therefore, until the beginning of 2009, all provinces still enjoyed the universality of
marriage. Between 2009 and 2020, the universality of marriage among women
declined in many provinces, and by the end of 2020, approximately 20 provinces had
experienced a universality rate below 95%. The results of the multivariate analysis
further show that, among other factors, secondary education had the most significant
impact on the decline in women's universality of marriage. Examining the effect of
independent variables on the dependent variable shows that the variables of high
school education, university education, urbanization, and labor force participation
will have the greatest impact on the dependent variable, respectively. As a result,
across different provinces, the role of education and the level of economic

participation continues to be important in women's marital status.

Conclusion and discussion

The provincial analysis of the universality of women's marriage in Iran reveals that
its decline began in 2008. Before this, there was no significant change, particularly in
less developed provinces. Differences in women's access to education and varying
levels of urbanization and economic participation have contributed to the uneven
decline in the marriage trend. The survival function calculated in this study shows
that by the end of 2019, 11 provinces—Gilan, Mazandaran, West Azerbaijan, Kerman,
Razavi Khorasan, Sistan and Baluchistan, Kurdistan, Yazd, Qom, Golestan, and South
Khorasan—maintained universality in marriage. In contrast, the remaining provinces
experienced declines at various points during the study period, with the proportion of
married women aged 45-49 falling below 95%. The analysis of variables influencing
the survival function indicates that high school and university education significantly
reduced the universality of marriage in the provinces. Following education,
urbanization emerged as the second most important factor explaining the decline.
Despite these shifts, in 22 provinces, the proportion of married women aged 45-49
remains relatively high. Although this ratio has decreased, many provinces have a

marriage rate above 90%.
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