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ARTICLE INFO ABSTRACT
Received: 24 May 2024 Many demographic phenomena result from transitions between different states across the
Accepted: 14 December 2024 life course, shaping individual life histories. In studying life history, models can summarize

Published: 14 April 2025 complex demographic processes and address data limitations. The multi-state life table is an

efficient model used in this field. This study aims to estimate transition probabilities between

Keywords: different marital statuses and the probability of death using 2016 census data alongside
Kolmogrov equation, marriage and divorce registration records. By applying Markov processes and Kolmogorov
Marital life table, equations, we calculate transition probabilities and derive key metrics, including survival
Markov process, probabilities, total years spent in each marital state, and life expectancy by status. The
Multi-state model, findings show that the probability of marriage among unmarried women rises until age 30,

Transition probability. then declines. Additionally, as age increases, the probability of divorce decreases while the

probability of widowhood increases. The probability of remarriage for divorced and
widowed women declines with age. Married women were estimated to have higher life

expectancy than women in other marital statuses.

Introduction

Marital status is a key social and demographic factor influencing childbearing and living arrangements. Analyzing
how individuals move between the statuses of "never married", "married", "divorced" and "widowed" is crucial for
understanding changes in family composition and characteristics. The study of transitions involves collecting,
estimating transition rates and probabilities, and projecting future trends. The transition of individuals between
different marital statuses does not remove individuals from the population under study; only death results in
exclusion. Furthermore, individuals may revert to a previous marital status, which can increase the population within
that status. Single-decrement life tables are limited because they cannot analyze transitions between multiple states
or account for returns to previous statuses. To address these limitations, a more comprehensive model such as multi-
state or increment-decrement life tables should be applied. This article examines theoretical cohorts of 100000 women
aged 20 years across the four marital states. It estimates the transition between age groups, changes in marital status,
and the number of survivors in each state. The choice of starting age at 20 years was based on the lower incidence of

marriage and divorce and the unreliability of data at younger ages.
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Methods and Data

To conduct a multi-state analysis on marriage, we require data on transitions between marital statuses across the life
course. In multistate modeling, the life course is represented as a continuous-time Markov process, represented by a
system of differential equations. The model parameters are instantaneous transition rates (hazard rates), estimated by
observing events among individuals at risk. An individual must be at risk to undergo an event. In multi-state marriage
analysis, the transition probabilities are derived using the Kolmogorov differential equation. This probability is
essential for calculating various life table values, including time spent in each state and life expectancy. Given the
limited longitudinal data on marital status in Iran, transition rates were estimated using the 2016 census data and
marriage and divorce registration records. Indirect estimation methods were applied to address missing data.
Findings

Findings showed that the probability of death increases with age, regardless of marital status, following a consistent
upward trend. For never-married women, the probability of remaining single declines until about age 30, then begins
to rise. Conversely, the probability of unmarried women getting married increases until around age 30 and then
decreases. The probability of divorce decreases with age, while the probability of becoming a widow increases. The
chances of remarriage among divorced and widowed women declines sharply after age 30 and approaches zero in old
age. Tracking unmarried women from age 20 shwos that about 7 percent will remain single by age 65. The findings
also indicated that, on average, a woman unmarried at age 20 can expect to live around 65 additional years. This
lifespan is typically divided into 11.6 years unmarried, 50.3 years married, 2.9 years divorced, and 0.3 years widowed.
Moreover, the results revealed that the estimated life expectancy for married women is higher than for never-married

and previously-married women. Married women spend about 90% of their lives in marriage.
Discussion and Conclusion

Many social and demographic phenomena result from individuals transitioning between statuses throughout their
lives. These transitions shape individuals' life histories. In studying the history of life, models are used to summarize
complex population processes and deal with data limitations. One effective model used in this study is the multi-state
life table, which estimate transition probabilities between states using Markov processes. This study aimed to estimate
transition probabilities between different marital statuses and the probability of death using 2016 census and
registration data.

As the results showed, the probability of death increases with age in all marital statuses. The probability of first
marriage for unmarried women and the probability of remarriage for divorced and widowed women also decreases
with age. Additionally, the average years lived in the marriage for women in the unmarried, divorced, and widowed
cohorts increase until about age 50, then declines. Furthermore, 20-year-old married women spend about 90% of
their lives in the married status. Therefore, in this article, an attempt was made to examine the various family
formation scenarios for women in Iran using the available cross-sectional data and estimating the required data.
Despite data limitations, efforts were made to identify marriage patterns, including first marriages, divorce,
widowhood, and remarriages, by employing accurate indicators and minimizing computational errors, representing

an important step in advancing the technical dimensions of family studies.
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