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Abstract 

There is a general trend of delay in marriage timing among Chinese women, with 

significant differences observed between urban and rural areas, as well as across 

educational levels. Using data from the 2017 China Fertility Survey and IPUMS2000, 

we construct nuptiality tables across cohorts to analyze the trends in marriage entry 

timing. We then assess how changes in first marriage conditional probabilities have 

impacted the proportion of women never married and the expectation of single life. 

Further, we decompose the differences in these measures among recent cohorts into 

age-specific differences between population in early birth cohorts and differences 

within population over cohorts, focusing on variation between urban and rural areas 

and educational levels. Our findings indicate a rising trend in the proportion of 

women never married at corresponding ages and an increased expectation of single 

life at age 15 across cohorts. The rise in the proportion never married and the 

expectation of single life is primarily attributed to changes in first marriage 

conditional probabilities among younger age group (20~25 years). Additionally, 

differences in conditional probabilities between urban and rural areas, as well as 

between educational levels within the younger age group (18~26 years), largely 

explain the disparities in the proportion never married and the expectation of single 

life in later cohorts between populations. Contour Decomposition results suggest that 

differences in first marriage conditional probability between urban and rural areas, 

and across educational levels in early cohorts, have significantly influenced the 

lifelong proportion never married and the expectation of single life at age 15 in later 

cohorts. Specifically, women in rural areas or with a high school education or below 

in age group 15~25 in early cohorts had higher first marriage conditional probabilities, 

experienced greater decline over cohorts, and ultimately achieved higher probabilities 

in later cohorts compared to women in urban areas or with a college education or 

above. In contrast, women in age group 26~30 exhibit opposite trends. 
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1 Introduction 

The delay of first marriage has become increasingly pronounced among Chinese 

women in recent decades. In 1990, the mean age at first marriage for women in China 

was 22.15, rising to 24.00 by 2010 and 27.95 by 2020 (The Office of the Leading 

Group for the 7th National Population Census of the State Council in China, 2022). 

This trend of later marriages is evident across cohorts, as seen in the increase of age at 

the peak of the curve of first marriage frequency curve and the rightward shift in the 

curve of cumulative proportion of ever married women (Yu and Xie, 2015; Jiang and 

Dan, 2020; Wang and Zhao, 2021). Moreover, the pattern of marriage delay among 

Chinese women varies by urban and rural areas and educational levels. Urban women 

tend to marry later, as indicated by an older age at the peak of the first marriage 

probability curve (Guo, 2021) and a higher Singulate Mean Age at Marriage (SMAM) 

compared to their rural counterparts (He and Tan, 2021), with the widening of urban 

and rural gap over time. Additionally, statistical regression models show that the risk 

of first marriage in rural areas is significantly higher than in urban areas (Yu and Xie, 

2015). Higher education has been identified as a positive determinant of age at first 

marriage (Hernes, 1972; Raymo, 2003), with its influence varying by birth cohorts 

(Yang and Li, 2018), urban and rural areas (Wang and Wu, 2013) and the degree of 

modernization (Ji, 2015). 

The impact of marriage postponement on the proportion of women who remains 

unmarried by the end of their reproductive span has attracted considerable attention. 

Studies in western Europe have documented a statistical association between 

spinsterhood and the timing of first marriage (Watkins, 1984). Likewise, significant 

connections have been found between first marriage patterns and the proportion never 

married (PNM) in Asian countries (Smith, 1980; Retherford et al., 2001; Yoo, 2016). 

In China, the proportion of women never married by age 50 remained relatively low 

until recently. The share of never-married women at age 50 was 0.17% in 1990 and 

0.97% in 2020 (The Office of the Leading Group for the 7th National Population 

Census of the State Council in China, 2022). However, as women born in the 1990s 

and 2000s reach the marriage and childbearing age, the proportion of lifelong never 

married women in these groups is expected to rise sharply (Feng, 2019). 

The expectation of single life (ESL) is a core function in nuptiality tables, 

representing the average number of years of single life remaining. The effect of 

marriage delay on expectation of single life is reflected in changes over time (or 

cohorts) and ages. The expectation of single life curve typically falls sharply at the 

beginning and then rises steadily with age. An upward trend in expectation of single 

life at age 15 has been observed for Chinese women in 1982, 1990, 2000 and 2010, 
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with the age at the bottom of the curve increasing over time (or cohorts) (Wei et al., 

2014; Dan and Jiang, 2020). 

Differences in first marriage conditional probabilities (FMCP) at younger ages 

significantly impact the proportion never married and expectation of single life. 

Studies on mortality have concluded that the mortality gap among children in 0~5 

years is a major contributor to differences in life expectancy (GBD 2017 Mortality 

Collaborators, 2018; Choi et al., 2023). Similarly, in fertility, scholars found that 

increases in the age-specific conditional probabilities of not giving birth at early 

reproductive age raise the proportion of childlessness (Wang et al., 2024). Moreover, 

when differences in aggregated demographic measures between populations are 

decomposed, they are divided into differences at the initial time point (or cohort) and 

uneven temporal changes between the initial and final time points (or cohort) (Jdanov 

et al., 2024), as confirmed by studies on life expectancy in Germany (van Raalte et al., 

2020). Clearly, the differences in proportion never married and expectation of single 

life between urban and rural areas and across educational levels depend on both the 

initial difference and the changes over time. 

The delay in marriage has led to significant changes in the proportion never 

married and expectation of single life. However, due to limited data availability, few 

studies have focused on cohort-based changes in these measures and the analysis of 

age-specific contributors. In this study, we use nationally representative data from the 

2017 China Fertility Survey and Integrated Public Use Microdata Series (IPUMS) 

from 2000. The study consists of three parts. First, we calculate proportion never 

married and expectation of single life for several cohorts by constructing nuptiality 

tables, to analyze the trends in the timing of marriage entry and differences across 

urban and rural areas and educational levels. Second, we develop formulas based on 

Stepwise Replacement to analyze the effect of changes in first marriage conditional 

probabilities on changes in proportion never married and expectation of single life. 

Third, we design formulas based on Contour Decomposition to decompose the 

differences in proportion never married and expectation of single life between urban 

and rural areas and educational levels in later birth cohorts into age-specific 

differences in first marriage conditional probabilities between populations in early 

birth cohorts and within-population probability changes over cohorts. Throughout the 

study, ‘first marriage conditional probability’ as FMCP, ‘proportion never married’ as 

PNM and ‘expectation of single life’ as ESL are used as abbreviations. 
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2 Data and Methods 

2.1 Data 

The data used in this study were collected from 2017 China Fertility Survey and 

Integrated Public Use Microdata Series (IPUMS) 2000 in China. The 2017 China 

Fertility Survey targeted the female population aged 15 to 60 (born between 1956 and 

2002) residing in 31 provinces in mainland China, surveyed on July 1, 2017, with a 

sample size of 249,496. This survey provides robust evidence supporting research on 

marital status and the timing of first marriage, with data exhibiting a high degree of 

accuracy (Zhuang et al., 2019). We excluded samples where the age at first marriage 

is below 15 and those missing the year of first marriage or cohabitation (n=474, 

0.19%). The status of ‘cohabitation’ was included under the status of ‘first marriage’, 

resulting in a final sample size of 249,472. A weighting process is applied in 

accordance with the sampling design. IPUMS is the world's largest collection of 

census microdata covering over 100 countries and providing both contemporary and 

historical data. The IPUMS 2000 dataset includes 5,759,928 valid female samples 

from China. 

Data for the 1952 birth cohort come from IPUMS 2000, while data for the 1957, 

1962, 1967, 1972, 1977 birth cohort are sourced from 2017 China Fertility Survey.  

 

2.2 Methods 

2.2.1 The construction of gross nuptiality tables 

(1) Age-specific first marriage conditional probability  

Constructing a gross nuptiality table begins with obtaining age-specific FMCP 

(
iq ). The FMCP refers to the probability of a person entering their first marriage 

during an age interval  ), 1+i i
 
under the condition that they have not entered their 

first marriage by exact age i . The equation for 
iq
 
is given by: 

     
1

15

i
i i

x

x
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q
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−

=

=

−
 (1) 

Where iFM
 
is the number of first marriages in the cohort at age i  (i.e., during the 

age interval  ), 1+i i ), TP  is the total number of persons in the cohort, and 

1

15

i

x

x

FM
−

=


 

refers to the cumulative number of first marriage by exact age i . 
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A nuptiality table is then constructed based on age-specific FMCP, from which 

age-specific PNM and ESL can be calculated accordingly. 

(2) Age-specific proportion never married and expectation of single life 

Age-specific PNM (
iP ) refers to the proportion of persons remaining single by 

the exact age i , and age-specific ESL (
iE ) refers to the average number of years of 

single life remaining to persons single at the exact age i . According to the nuptiality 

tables constructed, the equations for 
iP
 
and 

iE
 
are given by: 

 15

i
i

l
P

l
=   (2) 

 

= i
i

i

T
E

l
 (3) 

Where 
il  is the number of people remaining single by the exact age i  and 

iT  is the 

number of person-years single at exact age i  and all later ages in the nuptiality table.   

2.2.2 Decomposition of differences in proportion never married between cohorts 

Let 1n  refers to the vector of 
iq
 
for cohort 1 from age 15 to 1 − , and the 

equation for 1n  is given by: 

 
( )1 1 1 1

15 1, , , ,iq q q−=n
 

(4) 

The PNM by exact age ( P ) in cohort 1 can be expressed as 
11

15
( ) (1 )ii

P q




−

=
= −n . 

Based on Stepwise Replacement (Andreev et al., 2002), we denote 21

[ ]in
 
as the 

vector of 
iq
 
in cohort 1 after replacement of elements from age 15 to i  by 

corresponding
 iq

 
from cohort 2, where 

 
( )21 2 2 1 1

[ ] 15 1 1, , , , ,i i iq q q q+ −=n  (5) 

The difference 2 1

15 x
 −

 
represents the contribution of changes of 

iq
 

from ages 15 

to x  to the overall difference 
2 1( ) ( )P P −n n . Therefore, the contribution of 

iq
 

for the age interval  ), 1+i i
 
can be expressed as the component 

2 1

x
−

, where 
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1 1
2 1 2 1 2 1 2 2 1 1

15 15 1

15 1

= (1 ) [(1 ) (1 )] (1 )
x
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x

q q q q


  
− −

− − −

−

+

= − −  − − −  −    (6)  

The overall difference of PNM by exact age   between the two cohorts is 

1
2 1 2 1

15

( ) ( ) x

x

P P


  
−

−

=

− =n n . 

The result of the replacement by 
iq
 
from cohort 1 is different from that from 

cohort 2, and there is no preference for either. In order to eliminate the difference 

from directions, the final age-specific components are calculated as an average: 

  2 1 1 21
( )

2
x x x  − −=  −   (7) 

2.2.3 Decomposition of differences in expectation of single life between cohorts 

Based on Stepwise Replacement, we denote 
1

m  as the vector of 
iq
 
of cohort 1 

from age 15 to  , and the equation for 
1

m  is given by:  

 
( )1 1 1 1

15 , , , , =m iq q q  (8) 

In a similar way, we denote 
21

[ ]im  as the vector of iq  in cohort 1 after 

replacement of elements from age 15 to i  by corresponding iq  from cohort 2: 

 
( )21 2 2 1 1

[ ] 15 1, , , , ,i i iq q q q+=m  (9) 

The difference 2 1

15

−
x  

represents the contribution of changes of 
iq
 

from ages 15 

to x  to the overall difference 
2 1( ) ( )E E −m m . Therefore, the contribution of 

iq
 

of age interval  ), 1+i i
 
can be expressed as component 2 1

x

− : 

 
2 1 2 1 2 1 2 2 1 2 2 1

1 1 115 15 1
( ) ( )x x x x x x xx x

l E E l E E− − −

+ + +−
 =  − = − − −

  (10) 

Where 
xl and

xE
 
can be found in nuptiality tables. 

The overall difference of ESL at age   between two cohorts is 

2 1 2 1

15

( ) ( )


 

−

=

− = m m x

x

E E . 

In order to eliminate the difference from directions, the final age-specific 

components are calculated as an average. 
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2.2.4 Decomposition of differences into between-population and within-population 

components between cohorts 

Based on Contour Decomposition (Jdanov et al., 2017), we decompose the 

between-population differences of PNM and ESL in later cohort into two components: 

the difference in initial age-specific FMCP between populations in early cohort, and 

the changes in age-specific FMCP within populations between the two cohorts. These 

two parts jointly contribute to the between-population differences of PNM by 

maximum age   and ESL at age 15 in later cohorts.  

For example, in the decomposition of differences in ESL, let a / A  and b / B  

represents two populations when a /b  refer to populations in early cohort and A / B  

refer to populations in later cohort. B( )E m
 

refers to ESL of population B  where 

( )B B B B

15 i, , , ,q q q=m . A( )E m , ( )aE m
 
and b( )E m

 
are defined in a similar 

way. AB  refers to the final between-population differences in later cohorts and can 

be decomposed into age-specific final components ( AB
i ) which can further be 

decomposed into age-specific initial components (
iInitial ) and age-specific trend 

components (
iTrend ).  

Based on Stepwise Replacement, we denote 
AB

[ ]im ， A( )B

[ ]

a

i
m and 

A( )B

[ ]

b

i
m

 
as follows: 

 
AB A A B B

[ ] 15 1( , , , , , )i i iq q q q+=m  (11)

 
A( )B A A B B

[ ] 15 1 1( , , , , , , )a a

i i i iq q q q q− +=m  (12)  

 
A( )B A A B B

[ ] 15 1 1( , , , , , , )b b

i i i iq q q q q− +=m  (13)
 

Therefore, 
A( )B AB

[ ] [ 1]( ) ( )b

i iE E  −−m m presents the effect of the difference of 

probabilities between population b  and B  on the difference of ESL at age 15. 

Comparably, 
A( )B A( )B

[ ] [ ]( ) ( )a b

i iE E −m m
 
is the effect of difference between group a  

and b , and 
AB A( )B

[ ] [ ]( ) ( )a

i iE E −m m
 
refers to the effect of difference between group a  

and A . 

As a result, the elementary difference between group A  and B  at age i  is 

given by:  
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AB A( )B AB

[ ] [ 1]

A( )B A( )B

[ ] [ ]

AB A( )B

[ ] [ ]

 = ( ) ( )

      ( ) ( )

       + ( ) ( ) , 15, ,

b

i i i

a b

i i

a

i i

E E

E E

E E i

 

 

  

−
  − 

 + − 

 − = 

m m

m m

m m

 (14) 

The between-population difference in ESL at age 15 in later cohort can be 

expressed as: 

 
A B

1 15

AB( ) ( )= ( )i ii i iE E Initial Trend


 



= =
− + =  m m  (15)

 

In order to eliminate the directional difference, the final age-specific components 

are determined by averaging the two contour results. 

 

3 Trends of the timing of marriage entry 

We calculated the PNM and ESL among six cohorts to analyze trends in the 

timing of marriage entry for Chinese women①. We find a general trend of delay in 

marriage timing, with significant differences observed between urban and rural areas, 

as well as across different educational levels. 

The age-specific PNM among cohorts is illustrated in Figure 1A. We observe a 

rightward shift in the PNM curves and a rising trend in PNM at corresponding ages 

across cohorts. In the 1962 birth cohort, the PNM by age 25 was 13.41%, increasing 

to 27.48% in the 1977 birth cohort. The PNM by age 50 also rose, from 0.77% in 

1962 cohort to 1.20% in the 1977 cohort. In the 1952 and 1957 cohorts, the PNM for 

ages 20 to 30 was notably higher than in subsequent cohorts, likely influenced by the 

“Later, Longer, Fewer” family planning program started in 1973. This policy 

promoted a minimum marriage age of 25 for males and 23 for females, with even 

older in some urban areas (28 for male and 25 for female). However, in 1980, the 

legal minimum age at marriage was lowered to 20 for women, leading to an 

accelerated increase in the timing of first marriage (Coale et al., 1991). Age-specific 

ESL among cohorts is presented in Figure 1D②. ESL at age 15 rises across cohorts, 

from 7.86 years in the 1962 cohort to 9.39 years in the 1977 cohort. The ESL curves 

first decline and then rise as age increases. 

PNM and ESL by urban and rural areas are shown in Figure 1B and 1E. The 

PNM of urban women is higher than that of rural women, and the PNM in later 

cohorts is higher than in earlier cohorts at corresponding ages. Similarly, ESL at age 

 
① Since the 1952, 1972 and 1977 cohort have not completed their marriageable ages at the time point of the survey, 

we use the Hernes diffusion model to fit the curves of PNM, forecast the PNM to complete the cohort, and further 

analyse FMCP and ESL. The outcome of the forecast of FMCP are shown in the Appendix. 
② Since we cannot get the life expectancy at age 50 among these cohorts, and to minimize the impact of mortality 

on the measures, we add the life expectancy at age 50 in 2020 into nuptiality tables which is calculated from the 

national census in China in 2020. 
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15 is higher for urban women than for their rural counterpart, and ESL at age 15 in 

later cohort is longer than in earlier cohorts. In the 1962 cohort, the PNM by age 25 

was 20.49% for urban women and 9.69% for the rural. By the 1977 cohort, the PNM 

had risen to 38.97% for urban women and 15.67% for the rural women. The ESL at 

age 15 in the cohort 1962 is 8.80 years for urban women and 7.37 years for the rural 

women, while in 1977 cohort, these numbers increased to 10.85 years and 8.12 years 

respectively. 

PNM and ESL by educational levels are depicted in Figure 1C and 1F③. The 

PNM of women with a college education or higher is greater than for those with a 

high school education or below, and PNM in later cohort is higher than in earlier 

cohorts at corresponding ages. Similarly, ESL at age 15 for women with a college 

education or above is longer than those with high school education or below, and the 

ESL at age 15 in later cohorts is longer than in earlier cohorts. In 1962 cohort, the 

PNM by age 25 was 12.35% for women with a high school education or below and 

37.16% for women with a college education or above. However, in 1977 cohort, the 

PNM at age 25 is 21.38% for women with a high school education or below and 55.08% 

for women with a college education or above. The ESL at age 15 in the cohort 1962 is 

7.72 years for women with high school education or below and 8.70 years for women 

with a college education or above, while in the cohort 1977, the numbers rose to 11.17 

years and 12.27 years, respectively. 

         1A PNM                       1B PNM by Urban and Rural Areas 

 

  

 

 

 

 

 
③ Studies have shown that college education lays important impact on marriage delay for women (Acar, 2022; 

Vikram, 2024), hence we make comparison between ‘high school or below’ and ‘college or above’. 
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 1C PNM by Educational Levels                1D ESL 

 

1E ESL by Urban and Rural Areas         1F ESL by Educational Levels 

 

Fig.1 Proportion never married and expectation of single life 

Note: U and R represent Urban and Rural areas respectively, H and C represent High school 

education or below and College education or above. 

 

4 Decomposition of differences between cohorts 

4.1 Differences in proportion never married  

Figure 2 illustrates the effect of changes in FMCP on changes in PNM across 

cohorts④. In general, the rise of PNM among cohorts is mainly resulted from the 

changes in FMCP between age 20 to 30. The later the birth cohort, the greater the 

impact of these changes on PNM. Compared to the 1962 birth cohort, the decline in 

FMCP between ages 15~28, and the increase in FMCP between ages 29~44 in 1967, 

1972 and 1977 cohorts, are the primary contributors to the rise in PNM across cohorts. 

Specifically, the PNM by age 50 in the 1977 cohort is 0.43 percentage points higher 

than in the 1966 cohort, where the decrease in FMCP between ages 18~25 accounts 

for 213.33% of this gap, while the increase in FMCP between ages 26~35 leads to 

 
④ Since there is no clear tendency of marriage delay in cohort 1952 and 1957, we consider cohort 1962 as the 

benchmark for every decomposition in this study. 
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-49.10% contribution of this gap. 

 

Fig 2. Decomposition of differences of proportion never married between cohorts 

4.2 Differences in expectation of single life  

Figure 3 presents the effect of changes in FMCP on changes in ESL across 

cohorts. Generally, the changes in FMCP between ages 17 to 25 are the main drivers 

of the increase in ESL across cohorts. Similar to the PNM, the later the birth cohort, 

larger the impact of changes in FMCP is on changes in ESL. Compared to the 1962 

birth cohort, the decline in FMCP between ages 17~25 in the 1967, 1972 and 1977 

cohorts is the primary factor contributing to the rise of ESL across cohorts. The ESL 

at age 15 in the 1977 cohort is 1.52 years longer than in the cohort 1966, where the 

decline in FMCP in age 18~25 accounts for 107.29% of this gap, while the increase in 

FMCP between ages 28~35 results in -7.71% contribution to this gap. 

 

Fig 3. Decomposition of differences of expectation of single life between cohorts 
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5 Decomposition of differences in proportion never married between populations 

Based on Stepwise Replacement, we can decompose the differences in the PNM 

by age 50 between two populations in later cohorts into initial age-specific FMCP 

differences in early cohorts and trend age-specific FMCP from early to later cohorts. 

By combining the initial and trend components together, we obtain the final 

age-specific FMCP differences in later cohorts. The sum of these age-specific 

differences in later cohorts will equal the total difference in PNM by age 50 between 

two populations in later cohorts. Take the decomposition between urban and rural 

areas as an example, the final component is decomposed into (a) the effect of the 

initial differences in FMCP in early cohort between urban and rural areas on the PNM 

differences by age 50, and (b) the effect of the trend differences in FMCP from early 

to later cohorts between urban and rural areas on the PNM differences by age 50. 

These two parts are presented as the ‘Initial’ and ‘Trend’ column respectively in 

Figure 4A. The ‘Final’ column represents the sum of ‘Initial’ and ‘Trend’ column. 

Figure 4B isolates the ‘Trend’ column from Figure 4A, showing the changes in FMCP 

for urban and rural women from the early to the later cohorts. Table 1 and 2 present 

the exact numbers resulting from the contour decomposition in each age group, along 

with the percentage share of the final difference. In addition, all differences discussed 

in the text, figure and table are computed as ‘Urban minus Rural’ and ‘College 

education or above minus High school education or below’. 

5.1 Differences between urban and rural areas 

The differences in FMCP between urban and rural women aged from 18 to 32 are 

the main cause of the of PNM difference in the 1977 cohort. Compared to the 

differences in FMCP changes from the 1962 cohort to the 1977 cohort, the FMCP 

differences in the 1962 cohort have a greater impact on the urban and rural PNM 

difference in the 1977 cohort. 

From ‘Initial’ column in Figure 4A, we can see that urban women in the 1960 

cohort have lower FMCP than rural women in 17~24 age group, but higher FMCP in 

25~32 age group. However, regarding the changes over time, rural women 

experienced a larger FMCP decline across cohorts between ages 18 to 20 than urban 

women, yet a smaller decline between ages 23 to 26 compared to their urban 

counterparts (refer Figure 4A ‘Initial’ column and Figure 4B). Illustrated by ‘Final’ 

column in Figure 4A, we discover that though the greater FMCP decline among rural 

women across cohorts partially compensates for the initial advantage (higher FMCP 

among rural women compared to urban women) in the 18~20 age group in the 1962 

cohort, rural women in the 1977 cohort still have higher FMCP than urban women in 

the 18~20 age group. In contrast, for age 25 and 26, urban women experienced a 
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greater FMCP decline across cohorts than rural women, leading to lower FMCP in the 

1977 cohort compared to rural women, even though urban women had higher FMCP 

in the 1966 cohort at age 25~26. Table 1 shows the exact figures for the three columns 

in each age group and the share of difference of each age group. The PNM by age 50 

for urban women in 1977 cohorts is 1.70 percentage points higher than for rural 

women. From an age-specific perspective, the between-population FMCP differences 

in the 15~24 age group in the 1977 cohort contributed to 58.17% of the total 

difference, while differences in the 25~34 age group contributed to 5.40% of the total 

difference. From a component perspective, 0.43 percentage points of the total 

difference (1.70 percentage points) are resulted from the between-population FMCP 

differences in the 1962 cohort, while 1.27 percentage points of the total difference 

(1.70 percentage points) are attributed to the between-population FMCP differences 

from the 1962 to the 1977 cohort. 

 

Fig 4A. Decomposition of differences of proportion never married between urban and rural areas 

 

Fig 4B. Separated trend components of urban and rural areas 
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5.2 Differences between educational levels 

The differences in FMCP between women with different educational levels from 

age 17 to 27 are the primary contributor to the PNM difference in the 1977 cohort. 

Compared to the FMCP changes between the 1962 and 1977 cohorts, the FMCP 

differences in the 1962 cohort have a greater impact on the PNM difference between 

two educational levels in the 1977 cohort. 

From the ‘Initial’ column in Figure 5A, we discover that women with a high 

school education or below in the 1962 cohort have lower FMCP than women with a 

college education or above in the 18~22 age group, but higher FMCP than the more 

educated in the 25~32 age group. Regarding changes over time, women with a high 

school education or below experienced a larger FMCP decline across cohorts between 

ages 18 to 22 compared to the more educated women, yet a smaller decline in rural 

between ages 26 to 28 (see Figure 5A ‘Initial’ column and Figure 5B). As illustrated 

by the ‘Final’ column in Figure 5A, though the greater FMCP decline among women 

with a high school education or below across cohorts partially compensates for the 

initial advantage (higher FMCP for women with a high school education or below 

compared to the more educated) in the 18~22 age group in the 1962 cohort, women 

with a high school education or below in the 1977 cohort still have higher FMCP 

compared to the more educated. The PNM by age 50 for women with a college 

education or above in 1977 is 1.86 percentage points higher than for women with a 

high school education or below. From an age-specific perspective, the 

between-population FMCP differences in the 15~24 age group in the 1977 cohort 

contribute to 75.39% of the total difference, while FMCP differences in the 25~34 age 

group contribute to -7.02% of the total difference. From a component perspective, 

2.26 percentage points of the total difference (1.86 percentage points) result from the 

between-population FMCP differences in the 1962 cohort, while -0.40 percentage 

points of the total difference (1.86 percentage points) are due to the 

between-population FMCP differences from the 1962 to 1977 cohort. 
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Fig 5A. Decomposition of differences of proportion never married between educational levels 

 

Fig 5B. Separated trend components of educational levels 

Table1 Decomposition of differences of proportion never married between populations 

Age 

group 

Urban and Rural Areas (%) Educational Levels (%) 

Initial Trend Final Percentage Initial Trend Final Percentage 

15~19 0.17  -0.04  0.12  7.33  0.27  -0.11  0.16  8.69  

20~24 0.66  0.21  0.86  50.84  1.29  -0.05  1.24  66.71  

25~29 -0.37  0.20  -0.17  -9.73  -0.57  0.39  -0.18  -9.88  

30~34 -0.13  0.39  0.26  15.13  0.30  -0.24  0.05  2.86  

35~49 0.11  0.51  0.62  36.44  0.98  -0.39  0.59  31.63  

Total 0.43  1.27  1.70  100.00  2.26  -0.40  1.86  100.00  
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age 15 between two populations in later cohorts into initial age-specific FMCP 

differences in early cohorts and trend age-specific FMCP from early to later cohorts. 

6.1 Differences between urban and rural areas 

The differences of FMCP between urban and rural women from ages 18 to 26 are 

the main contributor to the ESL difference in the 1977 cohort between populations. 

Compared to the FMCP changes between the 1962 and 1977 cohorts, the FMCP 

differences in the 1962 cohort have a greater impact on the urban and rural areas of 

ESL difference in the 1977 cohort.  

From Figure 6 and Table 2, we can see that the ESL at age 15 for urban women 

in 1977 is 2.73 years longer than that for the rural women. From an age-specific 

perspective, the between-population FMCP differences in the 15~24 age group in the 

1977 cohort contribute to 88.43% of the total difference, while FMCP differences in 

the 25~34 age group contribute to 1.57% of the total difference. From a component 

perspective, 1.90 years of the total difference (2.73 years) result from the 

between-population FMCP differences in the1962 cohort, while 0.83 years of the total 

difference (2.73 years) are due to the between-population FMCP differences from the 

1962 to the 1977 cohort.  

 

Fig 6A. Decomposition of differences of expectation of single life between urban and rural areas 
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Fig 6B. Separated trend components of urban and rural areas 

6.2 Differences between educational levels 

The differences in FMCP between women with different educational levels from 

ages 18 to 27 are the primary contributor to the ESL difference in the 1977 cohort 

between two populations. Compared to the FMCP changes between the 1962 to 1977 

cohorts, the FMCP differences in the 1962 cohort have a greater impact on the ESL 

difference between the two educational levels in the 1977 cohort. 

From Figure 7 and Table 2, we find that the ESL at age 15 for women with a 

college education or above in 1977 is 3.56 years longer than for women with a high 

school education or below. From an age-specific perspective, the between-population 

FMCP differences in the 15~24 age group in the 1977 cohort contribute to 78.31% of 

the total difference, while the FMCP differences in age group 25~34 age group 

contribute to -3.42% of the total difference. From a component perspective, 4.20 years 

of the total difference (3.56 years) result from the between-population FMCP 

differences in the 1962 cohort, and -0.64 years of the total difference (3.56 years) are 

caused by the between-population FMCP differences from cohort 1962 to 1977.  
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Fig 7A. Decomposition of differences of expectation of single life between educational levels 

 

Fig 7B. Separated trend components of educational levels 

Table2 Decomposition of differences of expectation of single life between populations 

Age 

group 

Urban and Rural Areas Educational Levels 

Initial(year) Trend(year) Final(year) Percentage(%) Initial(year) Trend(year) Final(year) Percentage(%) 

15~19 0.71  -0.16  0.55  20.89  1.08  -0.41  0.67  18.78  

20~24 1.61  0.26  1.87  70.88  3.09  -0.30  2.79  78.31  

25~29 -0.37  0.26  -0.10  -3.89  -0.56  0.42  -0.14  -3.89  

30~34 -0.10  0.24  0.15  5.52  0.19  -0.17  0.02  0.47  

35+ -0.02  0.19  0.17  6.59  0.41  -0.19  0.23  6.34  

Total 1.84  0.79  2.63  100.00  4.20  -0.64  3.56  100.00  
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7 Conclusion and Discussion 

In this study, we constructed nuptiality tables across cohorts to analyze trends in 

the timing of marriage entry, calculate the effect of changes in first marriage 

conditional probabilities (FMCP) on the proportion never married (PNM) and 

expectation of single life (ESL), and decompose differences between urban and rural 

areas and educational levels in later birth cohorts. We decomposed these differences 

into age-specific FMCP between populations in early birth cohorts and differences in 

FMCP changes within population over cohorts. We find the following conclusions. 

There is a general trend of delayed marriage timing among Chinese women, with 

significant difference between urban and rural areas and across educational levels. 

This trend is evidenced by a rising proportion of women never married at 

corresponding ages and an increased expectation of single life at age 15 across 

cohorts. In specific, we observe a rightward shift in the curves of proportion never 

married and a rising trend of the proportion never married at corresponding ages 

across cohorts, indicating the postponement of the age at first marriage. Additionally, 

ESL at age 15 rises across cohorts, reflecting a slower transition into first marriage. 

Compared to rural and less educated women, urban women and those with higher 

educational levels have a higher proportion never married at corresponding ages and a 

longer expectation of single life at age 15. Previous studies have attributed these 

differences to factors such as the empowerment of urban daughters by Family 

Planning Policy in China (Fong, 2022), higher demand for economic resources in 

partner matching (Zhou, 2019), the reversal of the gender gap in educational 

attainment (Yang et al., 2014), the diminishing utility of marriage for women (Becker, 

1973), etc. 

The rise in proportion never married and expectation of single life is primarily 

driven by changes in FMCP within the younger age group (20~25 years). Similarly, 

differences in FMCP between urban and rural areas and across educational levels 

within younger age group (18~26 years) are the main contributor to the differences in 

proportion never married and expectation of single life between populations in later 

cohorts. This indicates that changes in FMCP during the youthful years have a 

significant impact on lifelong proportion lifelong never married and expectation of 

single life at age 15. The differences in FMCP between urban and rural areas and 

educational levels in younger ages are the primary contributor to the observed 

differences in lifelong proportion never married and expectation of single life. One 

probable reason is that Chinese women tend to enter marriage within a narrow age 

group universally, with a desired age group in willingness (Blair and Madigan, 2021) 

and a factual age group in action (Yu et al., 2020) for marriage entry. This suggests 
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that the marriage behavior for young people is a key factor influencing future 

marriage and childbearing trends. Young population who was born or living in cities 

and with higher level of education are more likely to shape marriage attitudes, and 

consequently, marital behavior (Mao, 2024). Therefore, it is important to pay closer 

attention to the perspectives of young people and develop targeted policies that align 

with their evolving concepts and behaviors regarding marriage and childbearing. 

The differences in FMCP in early cohorts between urban and rural areas and 

educational levels have a significant impact on the differences in lifelong proportion 

lifelong never married and expectation of single life at age 15 in later cohorts. Unlike 

traditional between-population decomposition method, Contour Decomposition not 

only splits the differences in aggregate demographic measures into trends of FMCP 

over cohorts but also reveals the impact of the past origins. Though the effect of 

differences in FMCP in early cohorts on later cohort measures may be compensated or 

counteracted by changes in FMCP over cohorts, they still have a significant impact on 

these measures in later cohorts. 

The study also highlights changes in age-specific FMCP between urban and rural 

areas and educational levels. In general, women in rural areas or with high school 

education or below in 15~25 age group in early cohorts had higher FMCP, 

experienced greater decline in FMCP, and ultimately had higher FMCP in later 

cohorts compared to women in urban areas or with college education or above. 

Previous studies have suggested that urban and more educated women typically have 

higher socioeconomic status than rural and less educated women, leading to lower 

marriage utility (Lu and Wang, 2013), more stringent spouse selection (Shen and Qian, 

2024), and greater freedom from traditional marriage constraint (Lavy and Zablotsky, 

2015). Conversely, women in age group 26~30 display reverse trends. Women in rural 

areas or with high school education or below in this age group in early cohorts had 

lower FMCP, experienced smaller FMCP decline and finally had lower FMCP in later 

cohorts compared to their urban or with college education or above counterparts. This 

pattern supports the notions of rising years of schooling directly impacts marriage 

delay among women. As average years of schooling increases, women spend more 

time in school objectively (Marchetta and Sahn, 2016), they usually complete their 

education before considering marriage⑤ (Thornton et al., 1995). Moreover, studies 

have shown that in developed urban areas in later cohorts, education is no longer the 

obstacle of marriage entry for women; instead, it provides an advantage in the 

marriage market due to their potential financial capacity (Fukuda, 2013; Park and Lee, 

 
⑤ Generally, the age at completion of high school studies in China is 18~19 years, age at college graduation is 

22~23 years, and age at finishing postgraduate studies is 25~26 years. 
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2017). The high cost of living in cities often necessitates dual-income households, 

making a women's level of education an important criterion for men when selecting a 

spouse (He et al., 2023). This also explains why women aged 26~30 in cities or more 

educated in later cohorts have higher FMCP than their rural or less educated 

counterparts.  

There are some limitations in the study. First, the marriage information used in 

this study is based on retrospective data, which may be subject to recall. Additionally, 

because of limited data, later cohorts had not fully reached marriageable ages at the 

time of the survey, necessitating the fitting of curves and forecasting of FMCP, which 

may affect the decomposition results. Finally, this study focuses solely on the first 

marriage of women; it is necessary to conduct further analysis on the first marriage of 

men in the future.
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Appendix 

 

Fig.1 First Marriage Conditional Probability 

Note: The solid lines show the calculated values and the dashed lines present the predicted values. 

 

Fig.2 First Marriage Conditional Probability by Urban and Rural Areas 

 

Fig.3 First Marriage Conditional Probability by Educational Levels 
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