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ABSTRACT In the past cen tury, China has under gone rapid and dra matic social and 
 eco nomic changes. This arti cle describes trends in edu ca tional assortative mar riages of 
cohorts born in 1906–1995 in China. We mea sure edu ca tional attain ment rel a tively as 
an indi vid ual’s per cen tile posi tion in the edu ca tion dis tri bu tion of a 10-year birth cohort 
and study trends using com pa ra ble, easy-to-inter pret cou ple rank-rank cor re la tions. We 
ana lyze microdata sam ples from the 1982, 1990, 2000, and 2010 China censuses and 
the 2015 1% intercensus sur vey and nation ally rep re sen ta tive sur veys between 1996 
and 2018. We find a large and steady increase in edu ca tional assortative mar riage over 
the past cen tury, except among those born in 1946–1965, whose school ing and mar riage 
were impacted by the Cultural Revolution. Our study high lights the crit i cal roles of social, 
polit i cal, and eco nomic con texts in shap ing trends in edu ca tional assortative mar riage.

KEYWORDS Assortative mar riage • Education • Rank-rank cor re la tion • Long-term 
trends • China

Introduction

Assortative mar riage refers to the ten dency of mar riage to occur between indi vid u-
als with sim i lar char ac ter is tics. The extent of assortative mar riage by socio eco nomic 
sta tus (SES) is an impor tant indi ca tor of social open ness (e.g., Blau and Duncan 
1967; Blossfeld 2009; Hout 1982; Kalmijn 1991a, 1998; Smits 2003; Smits and Park 
2009; Smits et al. 1998). Marriage within the same sta tus group, or homog amy, lim its 
inter ac tion and mobil ity between groups, exac er bat ing social inequal ity within and 
between gen er a tions (for a review, see Schwartz 2013).

Educational assortative mar riage is a widely stud ied type of assortative mar riage 
(Blossfeld 2009; Kalmijn 1998; Mare 1991; Schwartz 2013). In mod ern soci e ties, while 
gen er ally con sid ered an achieved char ac ter is tic, edu ca tional attain ment medi ates the 
influ ence of fam ily back ground on eco nomic out comes (Blau and Duncan 1967; Breen 
and Jonsson 2005; Hout and DiPrete 2006; Treiman 1970). For mate selec tion, edu-
ca tional attain ment is a strong pre dic tor of the socio eco nomic pros per ity and cul tural 
affin ity of a poten tial spouse (Kalmijn 1991a; Thornton et al. 1995; Xie et al. 2003). 

Note: A longer preprint version of this article is available at osf.io/pre prints/socarxiv/dr6ew.
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Educational insti tu tions are com mon ven ues where young adults inter act while con sid-
er ing mar riage (Mare 1991). An exten sive lit er a ture doc u ments changes in edu ca tional 
assortative mar riage in the West as a soci ety undergoes edu ca tional expan sion, expe ri-
ences increas ing returns to school ing, and witnesses chang ing eco nomic roles of hus-
band and wife (Esteve et al. 2012; Oppenheimer 1994; Smits et al. 1998, 2000; Sweeney 
and Cancian 2004). However, sys tem atic lon gi tu di nal research on how pat terns in edu-
ca tional assortative mar riages change through out mod ern i za tion and in response to 
rapid eco nomic devel op ment, par tic u larly in non-Western set tings, remains lim ited.

The his tor i cal con text in which edu ca tional assortative mar riage has evolved in  
China—and prob a bly many other parts of the devel op ing world—dif fered qual i ta-
tively from those of Western set tings. Chi nese tra di tional edu ca tion had been deliv ered 
in pri vate domains for cen tu ries, mainly through fam ily tutors, acad e mies, or lin e age 
schools. Most women were prevented from attaining any sys tem atic edu ca tion. Until 
the early twen ti eth cen tury, pub lic schools offer ing Western-style mod ern edu ca tion 
were rare in China (Liang et al. 2017). Only a small, select group of young per sons 
received higher edu ca tion (Elman 2013; Liang et al. 2017). Also, par ents tra di tion ally 
arranged mar riages in China (e.g., Lavely 1991; Xu and Whyte 1990). However, since 
the mid-twen ti eth cen tury, China has expe ri enced ideo log i cal changes regard ing gen der 
inequal ity and free dom of choice in mar riage, as well as rapid edu ca tional expan sion 
and eco nomic devel op ment, par tic u larly after 1978 (Bauer et al. 1992; Hannum 1999; 
Hannum and Xie 1994; Lavely et al. 1990; Treiman 2013; Wu 2010; Yu and Xie 2015).

Meanwhile, China has witnessed soci e tal changes in state regime and ideology 
before and after 1949; the prereform period (1949–1978) was char ac ter ized by a cen-
tral ized econ omy and egal i tar ian redis tri bu tion pol i cies, and the postreform period 
(1979–pres ent) by a mar ket econ omy and ris ing inequal ity. Previous research has 
already shown that large, abrupt inter rup tions of the social strat i fi ca tion order resulted 
from the 1949 Communist Revolution (e.g., Treiman and Walder 2019; Whyte et al. 
1977; Xie and Zhang 2019) and the 1966–1976 Cultural Revolution (Bian 2002; Deng 
and Treiman 1997; Song 2009; Walder 1989; Zhou and Hou 1999). A large lit er a ture 
has also explored social changes and their con se quences for inequal ity in the post-
reform period (e.g., Wu 2019; Xie et al. 2022; Xie and Zhou 2014). Hence, through 
dra matic social and eco nomic tran si tions in China, oppor tu ni ties, pref er ences, and 
behav iors regard ing edu ca tional assortative mar riage may have changed sub stan tially.

This study is among the first to offer an exten sive exam i na tion of long-term trends 
in edu ca tional assortative mar riage for Chi nese cohorts born from 1906 to 1995. Using 
large-scale sur veys and cen sus microdata sam ples, we apply a novel per cen tile rank-
rank cor re la tion approach to over come the meth od o log i cal chal lenge of study ing such 
long-term trends amid struc tural changes in a devel op ing soci ety. From a lon gi tu di nal, 
com par a tive per spec tive, our find ings also con trib ute to a bet ter under stand ing of how 
social clo sure in gen eral and edu ca tional assortative mar riage in par tic u lar are shaped 
by large soci e tal changes in one of the world’s larg est devel op ing soci e ties.

Theoretical Issues and Post-1900 China Settings

Social sci ence research has long been concerned with mate selec tion for mar riage 
and has pro posed var i ous expla na tions for assortative mat ing pat terns (for reviews, 
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see Blossfeld 2009; Kalmijn 1998; Schwartz 2013). However, expla na tions of static 
or steady-state edu ca tional assortative mar riage pat terns can not be used to explain 
long-term trends amid sub stan tive social changes. As detailed later in this sec tion, 
two major the o ret i cal strands in the lit er a ture stand out as can di dates for explaining 
long-run var i a tions in edu ca tional assortative mar riages: the mod ern i za tion the sis and 
the eco nomic inequal ity the sis.

However, empir i cal evi dence has not con sis tently supported the pre dic tions of 
these two the ses (Blossfeld 2009; Kalmijn 1998; Schwartz 2013). One rea son is the 
dif fi culty of find ing lon gi tu di nal, sys tem atic micro-level data on changes in edu-
ca tional assortative mat ing pat terns through out mod ern i za tion or across inequal-
ity shifts in a soci ety. The lack of his tor i cal data for many soci e ties has prevented 
 obser va tions of the evo lu tion of assortative mar riages since early mod ern i za tion. To 
com pen sate for such lon gi tu di nal data defi ciency, many stud ies have made infer ences 
about long-term tem po ral var i a tion based on cross-national spa tial var i a tion in mod-
ern i za tion lev els among con tem po rary soci e ties (e.g., Smits et al. 1998, 2000). Others 
have exam ined his tor i cal pat terns lim ited to a few Euro pean regions in the eigh teenth 
and nineteenth cen tu ries for which his tor i cal data are avail  able (for a review, see 
van Leeuwen and Maas 2010). Comparative research has revealed large var i a tions in 
assortative mar riage pat terns over time and across places (e.g., Hou and Myles 2008; 
Monaghan 2015; Smits and Park 2009; Torche 2010). In par tic u lar, sub stan tial dif fer-
ences and changes have been observed in non-Western soci e ties, such as those in East 
Asia and Latin America (e.g., Raymo and Xie 2000; Smits and Park 2009; Torche 
2010), high light ing the need to con sider soci ety-spe cific con texts.

Hence, new empir i cal evi dence describ ing sin gle-coun try long-term trends in edu-
ca tional assortative mar riage is par tic u larly valu able for the ongo ing debates sur-
rounding the mod ern i za tion and eco nomic inequal ity the ses. More atten tion should 
be paid to those rap idly devel op ing countries where mar riage pat terns in early mod-
ern i za tion are still observ able and where norms and con texts dif fer from the more 
thor oughly exam ined West. In the remain der of this sec tion, we dis cuss the two the ses 
and their impli ca tions for the Chi nese con text. We sum ma rize existing knowl edge 
about trends in Chi nese edu ca tional assortative mar riage in the final sub sec tion.

The Modernization Thesis

Many facets of a soci ety undergo tre men dous changes dur ing what is com monly 
called mod ern i za tion, the tran si tion from a tra di tional to a mod ern soci ety (e.g., 
Inglehart 1997). Examples include, but are not lim ited to, indus tri al i za tion, urban i za-
tion, edu ca tional expan sion, increased geo graphic mobil ity, improve ments in trans-
portation and com mu ni ca tion, sep a ra tion of work and fam ily, increased indi vid ual 
free dom and lib erty, declin ing mor tal ity and fer til ity, and improve ment in women’s 
sta tus. Modernization also has impor tant impli ca tions for sta tus hier ar chy and social 
flu id ity (e.g., Treiman 1970). In a mod ern econ omy, typ i cally a mar ket econ omy that 
val ues effi ciency, indi vid ual work ers are sup posed to be allo cated to posi tions based 
on achieved attri butes, such as job skills and qual i fi ca tions, rather than func tion ally 
irrel e vant ascribed attri butes, such as fam ily ori gin (Blau and Duncan 1967). Thus, 
one fun da men tal change with mod ern i za tion is the ris ing impor tance of indi vid ual 
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achieve ment, espe cially edu ca tional attain ment, over fam ily back ground (Treiman 
1970). Nonetheless, the exten sive lit er a ture on social mobil ity trends pro vi des only 
incon sis tent and nuanced evi dence supporting the predicted effects of mod ern i za tion 
(for reviews, see, e.g., Hout and DiPrete 2006; van Leeuwen and Maas 2010).

How does mod ern i za tion shape edu ca tional assortative mar riages? One widely 
accepted pre dic tion is that as a soci ety mod ern izes, assortative mar riage on edu ca-
tional attain ment increases (Goode 1970; Kalmijn 1991a, 1991b; Smits et al. 1998, 
2000). Because indus tri al i za tion requires pro fes sional knowl edge and skills accu mu-
la tion, edu ca tion becomes impor tant in deter min ing an indi vid ual’s SES. Industrial-
ization increases edu ca tional homog amy through three mech a nisms: (1) edu ca tion 
expan sion means that young per sons are likely to meet poten tial spouses in school 
set tings while com plet ing their edu ca tion (Mare 1991); (2) highly edu cated per sons 
may wish to marry sim i larly edu cated spouses to max i mize joint eco nomic out comes 
(Schwartz and Mare 2012); and (3) mod ern i za tion dif fer en ti ates peo ple in socio psy-
cho log i cal domains by edu ca tional level, such that a man and a woman with the same 
edu ca tional level have more sim i lar val ues and beliefs and are more com pat i ble as 
mar riage part ners (Kalmijn 1991a, 1991b).

However, two other mod ern i za tion hypoth e ses pre dict dif fer ent trends (Smits 
et al. 1998, 2000). First, the roman tic love hypoth e sis pre dicts decreas ing trends in 
edu ca tional homog amy. As an indi ca tor of social open ness, edu ca tional homog amy 
should decline along with mod ern i za tion because sorting on fam ily back ground gives 
way to (sup pos edly SES-blind) roman tic love. Second, the inverted U-curve hypoth-
e sis attempts to unify the two seem ingly con tra dic tory trends discussed ear lier by 
suggesting that edu ca tional homog amy increases in the early stages of mod ern i za tion 
but decreases in the later stages.

Social Transformation and Modernization in China

Chi nese soci ety has expe ri enced sev eral major trans for ma tions since the early twen-
ti eth cen tury. The impe rial Qing Dynasty was ended by the Xinhai Revolution in 
1911, when China was still a pre mod ern agrar ian soci ety. The ensu ing Republican era 
saw early mod ern i za tion, but devel op ment was hin dered first by weak state capac ity 
owing to fre quent lead er ship turn overs and the inter fer ence of war lords and for eign 
pow ers and then by the Sino-Jap a nese War (1937–1945) and the Chi nese Civil War 
(1946–1949). In 1949, the Communist Revolution cul mi nated in the founding of the 
People’s Republic of China (PRC). Under a centrally planned econ omy in the fol-
low ing three decades, the PRC ini ti ated pol i cies and cam paigns for rapid indus tri al-
i za tion and mod ern i za tion: land reform; the estab lish ment of the rural–urban hukou 
(house hold reg is tra tion) sys tem; agri cul ture col lec tiv i za tion; nation al i za tion of bank-
ing, trade, and indus try; and edu ca tion expan sion. After the tur moil of the Cultural 
Revolution (1966–1976), the eco nomic reform that began in 1978 replaced the redis-
trib u tive, cen tral ized econ omy with a mar ket econ omy. Since then, China has expe ri-
enced more than four decades of rapid and steady eco nomic growth.

Several mac ro eco nomic indi ca tors char ac ter ize China’s rapid mod ern i za tion. 
According to the Maddison Project Database ver sion 2018 (Bolt et al. 2018), China’s 
real GDP per cap ita increased from approx i ma tely 800 in 1911 to 12,002 in 2015 
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(both in 2011 U.S. dol lars), a 15-fold increase. Data from the National Bureau of 
Statistics of China1 indi cate that from 1952 to 2015, the per cent age of the work ing 
pop u la tion in pri mary indus try dropped from more than 80% to 28%, whereas the 
pro por tion in sec ond ary indus try increased from approx i ma tely 7% to 29%. In 2015, 
more than 42% of indi vid u als in the coun try’s work ing pop u la tion were in the ser vice 
indus try. Alongside the shift of the work ing pop u la tion from farm ing to nonfarming 
sec tors, the coun try has rap idly urban ized. In 1949, urban res i dents accounted for just 
10% of the national pop u la tion, increas ing to 56% in 2015.

Educational expan sion is a cen tral aspect of mod ern i za tion in our study. Educa-
tion at all  lev els expanded dra mat i cally over the twen ti eth cen tury in China. The 
increas ing trends in edu ca tional attain ment have remained steady, and the gen der gap 
between men and women has con verged. In Figure 1, our cal cu la tion based on the 
1982, 1990, 2000, and 2010 censuses and the 2015 1% intercensus sur vey (also called 
the “mini-cen sus”) microdata sam ples reflects the shifting dis tri bu tion of edu ca tional 
attain ment among hus bands and wives by birth cohort. Among those born between 
1906 and 1915 (the 1910 cohort), more than 60% of men and 90% of women were 
illit er ate, and very few attained an edu ca tion higher than pri mary school. Over the 
suc ces sive birth cohorts, the pro por tion of the pop u la tion that was illit er ate shrank 
and the pro por tion that was edu cated expanded rap idly.

Studies have documented his tor i cal and polit i cal con texts for changes in edu ca-
tional attain ment (Deng and Treiman 1997; Hannum 1999; Treiman 2013; Wu 2010). 
Educational dis tri bu tion and its tem po ral changes are con sis tent across mar ried and 
unmar ried groups in the gen eral pop u la tion. The Cultural Revolution marked a crit i-
cal period dur ing which the edu ca tional dis tri bu tion devi ated from gen er ally smooth 

1 Data from the National Bureau of Statistics of China are avail  able online at http:  /  /data  .stats  .gov  .cn  /
easyquery  .htm  ?cn=C01.
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trends toward edu ca tional expan sion (Treiman 2013). Between 1966 and 1972, 
most col le ges and uni ver si ties were shut down. While a small num ber of stu dents 
were allowed in col le ges and uni ver si ties toward the end of the Cultural Revolution, 
admis sion was based on polit i cal nom i na tion rather than exam i na tion. As a result, 
edu ca tion was mas sively disrupted for most Chi nese youth dur ing the period. More-
over, polit i cal class labels became crit i cal in deter min ing edu ca tional oppor tu ni ties, 
which par tic u larly reduced the edu ca tional advan tages of chil dren from edu cated, 
pro fes sional fam i lies (Deng and Treiman 1997; Xie and Zhang 2019). However, the 
pro por tions of the pop u la tion receiv ing mid dle and high school edu ca tion increased, 
partly owing to the expan sion of new schools in rural areas (Hannum 1999; Lavely 
et al. 1990; Treiman 2013). Gender inequal ity in edu ca tional attain ment was also 
reduced (Hannum and Xie 1994). These changes are reflected in Figure 1, with the 
increased pro por tions of mid dle and high school edu ca tion groups in the 1960 cohort 
and the low pro por tions of junior col lege or higher edu ca tion groups among the 1950 
and 1960 cohorts.

In sum, relat ing China’s mod ern i za tion pro cesses to the mod ern i za tion the sis, 
we pre dict an over all increas ing trend in edu ca tional assortative mar riages over 
the past cen tury. Given that aver age edu ca tion is still much lower in China than in 
devel oped countries, the pos si bil ity of observ ing decreas ing or inverted U-shaped 
trends in later peri ods should be low. Furthermore, given the shock of the Cul-
tural Revolution, we may observe a tem po rary aber ra tion to the over all increas ing 
trend: a rel a tive decline in edu ca tional assortative mar riages among the affected 
cohorts.

The Economic Inequality Thesis

Economic inequal ity is regarded as an impor tant cause of vary ing pat terns of edu-
ca tional homog amy (Schwartz 2013), although it is mainly ref er enced to explain 
trends in recent decades rather than dur ing mod ern i za tion per se. Rising inequal ity 
enlarges eco nomic dis tances between social groups and alters pref er ences regard ing 
inter mar riage. When returns to school ing increase, the cost of mar ry ing some one 
with low edu ca tion becomes more con se quen tial to a fam ily’s well-being. Hence, 
the the sis pre dicts that ris ing eco nomic inequal ity leads to increases in edu ca tional 
homog amy.

Also impor tant to con sider are the dif fer ent per spec tives of the hus band and 
wife in the con text of chang ing eco nomic inequal ity (Becker 1981; Fernández 
et al. 2005; Schwartz 2013; Sweeney and Cancian 2004). Although men’s edu-
ca tional attain ment may have long been a desir able socio eco nomic char ac ter is tic 
for women choos ing men, women’s edu ca tional attain ment gained impor tance for 
men choos ing women only in recent decades. Women’s edu ca tional attain ment rap-
idly improved to a level reaching par ity with or sur pass ing men’s (DiPrete and 
Buchmann 2013; Esteve et al. 2016; van Bavel et al. 2018). Further, female labor 
force par tic i pa tion has increased, and the gen der gap in pay has declined (Goldin 
2006, 2014). In choos ing mar riage mates, men desire women with high edu ca tional 
attain ment who can con trib ute sig nifi  cantly to the fam ily’s eco nomic well-being 
(Esteve et al. 2012).
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Shifting Levels of Economic Inequality in China

China’s eco nomic inequal ity lev els in the past cen tury can be broadly char ac ter ized 
in terms of three dis tinct peri ods: seem ingly mod er ate before 1949, rel a tively low in 
1949–1979, and increas ingly high since 1979. Before 1949, agri cul ture dom i nated 
gross domes tic pro duc tion. Although, to our knowl edge, sys tem atic time series data 
on eco nomic inequal ity for the ear lier period do not exist, Brandt and Sands (1992) 
pro vided com pre hen sive cross-sec tional evi dence about 1930s China. The land con-
cen tra tion in the 1930s between Chi nese house holds did not dif fer qual i ta tively from 
that in the eigh teenth and nineteenth cen tu ries and was com pa ra ble with or bet ter 
than lev els in 1920s Mexico, Vic to rian Great Britain (exclud ing London), and the 
United States in 1798 and 1860 (Brandt and Sands 1992:183–384). Moreover, the 
Gini coef fi cient for house hold income inequal ity was approx i ma tely .38, which was 
mod est com pared with that of sev eral com pa ra ble low-income soci e ties (e.g., Brazil, 
Colombia, India, Malaysia, Singapore, and Thailand) in the 1960s and 1970s (Brandt 
and Sands 1992:202–204).

Between 1949 and 1979, China established its centrally planned redis trib u tive 
econ omy through egal i tar ian cam paigns and pol i cies, which sub stan tially changed 
social strat i fi ca tion and daily lives (Bian 2002; Walder 1989; Whyte et al. 1977). In 
rural areas, land reform reduced inequal ity in land own er ship by redistributing land 
to peas ants. According to evi dence from sev eral com munes in north and north east 
China, for exam ple, land dis tri bu tion dur ing this period was rel a tively equal (Noellert 
2020). In the late 1950s, col lec tiv i za tion essen tially abolished pri vate prop erty rights 
in rural China. Meanwhile, in urban areas, the state-owned work-unit (danwei) sys-
tem orga nized res i dents’ daily lives, includ ing work, hous ing, and access to pub lic 
ser vices such as edu ca tion and health care (Walder 1986; Xie and Wu 2008).  Private 
eco nomic activ i ties were mostly for bid den. Earnings per se were largely equal among 
urban employ ees. The World Income Inequality Database com piled by the United 
Nations University World Institute for Development Economics Research (ver sion 
2022) reported Gini coef fi cients for income inequal ity of .56 in 1953 and approx i ma-
tely .3 between 1964 and the early 1980s.

China’s eco nomic reform and marketization that began in 1979 increased social 
inequal ity (Wu 2019; Xie and Zhou 2014). Starting from the early 1980s, the new 
Household Responsibility System de-col lec tiv ized rural pro duc tion, and the coun try 
marketized the econ omy and opened up to for eign invest ment (Bian 2002; Nee and 
Mat thews 1996). Coinciding with rapid eco nomic devel op ment, the fam ily income 
Gini coef fi cient increased rap idly, from approx i ma tely .3 in 1985 to more than .5 in 
2012, with a wid en ing rural–urban gap and regional inequal ity (Xie and Zhou 2014).

Thus, the eco nomic inequal ity the sis would pre dict that Chi nese edu ca tional 
assortative mat ing trends increased from the period of planned econ omy and low 
inequal ity (ca. 1949–1979) to the period of marketization and ris ing inequal ity (post-
1979). Prima facie, a decline in edu ca tional assortative mar riages from the early to 
the mid-twen ti eth cen tury would be expected because inequal ity was higher before 
1949 than dur ing 1949–1979. However, deriv ing plau si ble pre dic tions for the pre-
1949 period from the eco nomic inequal ity the sis requires cau tion. One major con cern 
regards the the sis’s appli ca bil ity to such a period of underdevelopment, par tic u larly 
con sid er ing the very low aver age edu ca tion and very high lev els of gen der  seg re ga tion 
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in school ing, labor par tic i pa tion, and returns to edu ca tion. Although sta tus homog-
amy by fam ily back ground might be strong because of high inequal ity, assortative 
mar riages on spouses’ edu ca tional attain ment per se might not have been a sig nifi  cant 
phe nom e non until the PRC era.

Continuity and Change in Chi nese Assortative Marriages

Chi nese mar riages are com par a tively uni ver sal and occur at young ages, espe cially 
for females (Raymo et al. 2015), a pat tern that has been fairly sta ble from the past 
to the pres ent (Lee and Wang 1999). Chi nese norms encour age sta tus homog amy 
between fam i lies of “matching doors”—that is, shar ing sim i lar fam ily SES (Baker 
1979; Croll 1981; Ebrey 1991; Lavely 1991). Status hyper gamy, in which the hus-
band has higher social sta tus than his wife, was also com mon in the past because the 
Chi nese patri ar chal tra di tion defined the cou ple’s sta tus based solely on the sta tus 
of the hus band and his fam ily (e.g., Chen et al. 2018; Ebrey 1991). Moreover, most 
 Chi nese mar riages were arranged (Baker 1979; Parish and Whyte 1978). However, 
after the Communist Revolution, the 1955 New Marriage Law stip u lated that indi-
vid u als, rather than their fam i lies, were to make mar riage deci sions (Lavely 1991; 
Xing et al. 2020; Xu and Whyte 1990). Yet, even in postreform China, par ents remain 
involved in mar riage deci sion mak ing, mainly through social and eco nomic sup port 
(Riley 1994; Yu and Xie 2015). With the very low divorce rate increas ing after 2000 
(Yu and Xie 2021), evi dence sug gests that rel a tive to first mar riages, Chi nese remar-
riages tend to be more hypergamous in terms of sta tus and age (Hu and Qian 2019).

Education as a cri te rion for mate selec tion evolved over the twen ti eth cen tury in 
China. Until the early twen ti eth cen tury, the long-stand ing civil exam i na tion sys-
tem meant that edu ca tional attain ment was impor tant for men seek ing to climb the 
social lad der. However, this chan nel of mobil ity was closed to women. Women began 
to attend schools in the Republican period, but women who attended schools were 
mainly from priv i leged fam i lies (Liang et al. 2017). A sys tem atic study based on 
admin is tra tive data from Shanxi Province in the 1960s (Xing et al. 2020) found that 
in the mid-twen ti eth cen tury, edu ca tional homog amy and hyper gamy were already 
impor tant types of assortative mar riage. Another study documented the prev a lence 
of edu ca tional assortative mar riage in the 1960s in urban areas (Xu et al. 2000). 
Education was also impor tant for women in the mar riage mar ket in the col lec tiv i-
za tion period in the 1970s, when bet ter edu cated women were more likely to marry 
into wealth ier vil lages in Sichuan Province (Lavely 1991). In sum, although his tor i-
cal quan ti ta tive evi dence is lim ited and geo graph i cally sparse, it is clear that edu ca-
tion has become an increas ingly impor tant mate selec tion cri te rion for both men and 
women.

Previous stud ies exam in ing China’s trends in edu ca tional assortative mar riages 
mostly focused on dif fer ent peri ods from 1950 to 2000 by mar riage year (Han 2010; 
Li 2008; Raymo and Xie 2000; Shi 2019; Song 2009; Xing et al. 2020). Together, they 
show that Chi nese edu ca tional homog amy followed a U-shaped curve: it was high 
in the 1950s–1960s, declined in the 1970s–1980s, and increased again in the 1990s. 
Song (2009) attrib uted the decline in edu ca tional homog amy in the 1970s–1980s  
to the edu ca tion dis rup tion dur ing the Cultural Revolution. By birth year, the revealed 
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U-curve trends roughly cor re spond to cohorts born from 1930 to 1975. The U-curve 
trends found in pre vi ous research in the sec ond half of the twen ti eth cen tury are at 
odds with pre dic tions of the mod ern i za tion the sis, which pre dicts increases, declines, 
or inverted-U-curve trends in edu ca tional homog amy.

Given China’s unique his tor i cal con text over those decades, are such observed 
U-curve trends sim ply a tem po rary aber ra tion from the lon ger term over all trends 
accom pa ny ing mod ern i za tion? Answering this ques tion requires an extended over-
view of the trends through out Chi nese mod ern i za tion, from the early twen ti eth cen-
tury to date. Although a few recent stud ies included cohorts born later than 1975, they 
either exam ined regional trends (Hu and Qian 2016; Qian and Qian 2017) or did not 
focus on long-term national trends in edu ca tional homog amy (Hu and Qian 2015; 
Hu and Qian 2019; Qian and Qian 2014). Systematic evi dence remains scant about 
recent trends in edu ca tional homog amy of cohorts born in the 1980s and 1990s, who 
expe ri enced ele vated inequal ity and the rapid expan sion of higher edu ca tion after 
1999. Further, lit tle is known about those born before the 1930s, most of whom mar-
ried before the PRC era.

Our study aims to doc u ment the long-term trends in edu ca tional assortative mar-
riages in China over the past cen tury. It is, how ever, beyond the scope of this study 
to dis en tan gle var i ous effects of mod ern i za tion, inequal ity, and other social and his-
tor i cal fac tors because their inter re la tion ships are com pli cated over the long run (e.g., 
Inglehart 2016; Piketty 2019/2020). The observed trends in edu ca tional assortative 
mar riages may reflect their nuanced, joint influ ences. While we dem on strate with out 
any ambi gu ity the empir i cal pat tern that edu ca tional homog amy has sub stan tially 
increased in China, we acknowl edge dif fer ent the o ret i cal expla na tions con sis tent 
with the pat tern.

Empirical Strategy

Methodological Challenge

Structural shifts dur ing mod ern i za tion and, in par tic u lar, edu ca tional expan sion make 
it chal leng ing to com pare edu ca tional attain ment across cohorts and between men and 
women con sis tently and mean ing fully. When edu ca tion expands in a pop u la tion, the 
selec tiv ity of and returns to attaining a cer tain level of edu ca tion vary across cohorts. 
The gen der gap in edu ca tion may also change quickly along with expanding edu ca tion. 
Research has typ i cally defined types of edu ca tional assortative mar riage (e.g., homog-
amy, hyper gamy, and hypogamy) by com par ing nom i nal lev els of the hus band’s and 
wife’s edu ca tional attain ment. However, using nom i nal lev els to mea sure edu ca tional 
assortative mar riages through out mod ern i za tion may pro duce a large dis tor tion in the 
trends: in the pres ence of sub stan tial dis tri bu tional changes in edu ca tion by gen der, 
assortative mar riage types by nom i nal edu ca tional lev els do not con sis tently mea sure 
the extent of mar i tal sorting on cou ples’ edu ca tional sta tus over time. For exam ple, in 
the 1930 cohort shown in Figure 1, an illit er ate cou ple reflects a homog a mous mar-
riage by nom i nal edu ca tional attain ment, which means that, roughly on aver age, a hus-
band who ranks in the bot tom 20% among his cohort in edu ca tional attain ment marries 
a wife who ranks in the bot tom 40%. In con trast, a hypergamous mar riage between 
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a  hus band with a high school edu ca tion and a wife with a pri mary school edu ca tion 
reflects a homog a mous mar riage by rel a tive ranks because they both are approximately 
in the top 10% among males and females in the 1930 cohort. The dis crep ancy between 
the two types of assortative mar riage mea sure ment decreases in the later cohorts, for 
whom edu ca tion fur ther expanded and the gen der gap narrowed.

The log-lin ear model has been the method of choice for study ing long-term trends 
in assortative mat ing because it is believed to account for such incom pa ra bil ity 
between cohorts or peri ods due to chang ing mar ginal dis tri bu tions. Log-lin ear mod-
els require cer tain para met ric assump tions that are often hard to ver ify empir i cally. 
For exam ple, the log-mul ti pli ca tive layer-effect model assumes the esti mated trend 
to be a vary ing force of a com mon asso ci a tion pat tern between hus bands’ and wives’ 
edu ca tional attain ment (Raymo and Xie 2000; Xie 1992). That assump tion appears 
plau si ble when study ing trends dur ing a short period or in a soci ety expe ri enc ing 
mod est changes. However, in study ing long-term trends in assortative mar riages, 
espe cially in the pres ence of dis rup tive shifts in edu ca tional dis tri bu tion, it is dif fi-
cult to sep a rate changes in the strength of cou ples’ edu ca tional asso ci a tion pat terns 
from changes in the asso ci a tion pat terns them selves (e.g., see van Bavel et al. 2018). 
Moreover, crit i cal his tor i cal events or peri ods, such as the Cultural Revolution (Deng 
and Treiman 1997; Song 2009), may alter the social mean ing of edu ca tion and edu ca-
tional assortative mat ing pat terns. Although it is pos si ble to accom mo date indi vid ual-
level covariates in a ver sion of log-lin ear mod els through con di tional logit mod els 
(Zhou and Xie 2019), results are still sen si tive to model spec i fi ca tion and selec tion.

Hence, fol low ing recent stud ies on inter gen er a tional mobil ity and sta tus exchange 
in mar riage (Chetty et al. 2017; Hannum et al. 2019; Song et al. 2020; Xie and Dong 
2021; Xie et al. 2022; Xie and Zhang 2019), we apply an alter na tive non para met ric 
approach based on rel a tive per cen tile ranks to study pat terns of edu ca tional assor-
tative mar riage over the long term. We first mea sure indi vid ual edu ca tional attain-
ment, instead of using nom i nal lev els, with per cen tile ranks rel a tive to the per son’s 
same-gen der peers from the same birth cohort. We then exam ine trends in edu ca tional 
assortative mar riages, instead of using log-lin ear mod els, with cohort-spe cific rank-
rank cor re la tions between the hus band’s and wife’s edu ca tional attain ment. Building 
on rel a tive per cen tile ranks, cor re la tions in edu ca tion between a cou ple are, by con-
struc tion, scale-free and adjusted for chang ing gen der-spe cific edu ca tion dis tri bu-
tions. They are thus com pa ra ble between men and women and across cohorts.

Data and Cohort Definition

We use 1% microdata sam ples from the 1982, 1990, and 2000 censuses, a one-per-
thou sand microdata sam ple from the 2010 Chi nese cen sus, and a 10% microdata 
sam ple from the 2015 1% intercensus sur vey. To fur ther con firm the find ings, we 
also exploit 12 nation ally rep re sen ta tive large-scale sam pling sur veys: Life Histories 
and Social Changes in Contemporary China (LHSCCC) 1996; China General Social 
Surveys (CGSS) 2003, 2005, 2006, 2008, 2010, 2011, 2013, 2015, 2017, and 2018; 
and the China Family Panel Studies (CFPS) 2010.

We restrict our anal y sis to prevailing mar riages. Admittedly, prevailing mar riages 
are sub ject to the selec tion of mar i tal sta bil ity and sur vival of the cou ple. However, 
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we need this restric tion to include early cohorts in our study because sys tem atic 
micro-level data on these early cohorts as new ly weds are not avail  able. Unlike in 
Western countries, Chi nese mar riages have been vir tu ally uni ver sal, and the divorce 
rate has remained very low until very recently (Raymo et al. 2015; Yu and Xie 2021). 
 Consequently, any selec tion on observed prevailing Chi nese mar riages would be 
driven mainly by the dif fer en tial sur vival chances of one or both spouses by edu ca-
tional attain ment. Such a selec tion bias, as suggested by a sup ple men tary anal y sis 
reported later, should not alter our main find ings.

We use a birth cohort per spec tive for study ing trends in edu ca tional assortative 
mar riage. One prac ti cal rea son is that infor ma tion on mar riage tim ing and order is 
miss ing from most of our data sets. To fully uti lize the data to study long-term trends, 
we pri or i tize the robust ness of our find ings with mul ti ple data sources. Because the 
mar i tal age dis tri bu tion is more con cen trated for wives than for hus bands in China, 
we operationalize the research by group ing mar riages based on the wife’s 10-year 
birth cohort, cen ter ing on each decadal year. For exam ple, the 1980 cohort in our 
study refers to those born in 1976–1985.

Another sub stan tive con sid er ation for using the birth cohort per spec tive is that 
Chi nese soci ety has changed so rap idly that dif fer ent Chi nese birth cohorts have 
dis tinct edu ca tional oppor tu ni ties, val ues, expe ri ences, and life tra jec to ries. In par-
tic u lar, the expan sion of edu ca tion has pro duced highly dif fer en ti ated edu ca tional 
dis tri bu tions by birth cohort. Figure A1 (avail  able in the online appen dix, along with 
all  tables and fig ures des ig nated with an “A”) shows a Lexis dia gram presenting crit-
i cal his tor i cal events expe ri enced by dif fer ent birth cohorts at dif fer ent ages. Individ-
uals in the 1920 cohort were born right after the end of the Qing Dynasty and faced 
uncer tain edu ca tional pros pects because of the abo li tion of the long-last ing impe rial 
civil exam i na tion sys tem. During the Sino-Jap a nese war (1937–1945), indi vid u als in 
the 1920 cohort were of mar i tal age, those in the 1930 cohort were enrolled in school, 
and those in the 1940 cohort had just been born. Most mem bers of the 1950 cohort 
were mar ried dur ing the Cultural Revolution (1966–1976). The edu ca tion of the 1960 
cohort, many of whom were born dur ing the Great Leap Forward cam paign and the 
asso ci ated fam ine (1958–1961), was disrupted by the Cultural Revolution. Living 
stan dards and edu ca tional oppor tu ni ties of the 1970 cohort sub stan tially improved 
thanks to the resumed national col lege entrance exam i na tion sys tem (the gaokao) and 
the eco nomic reform since the late 1970s. The 1980 and 1990 cohorts were impacted 
by China’s strict fam ily plan ning pol i cies but later enjoyed fur ther improved oppor tu-
ni ties for higher edu ca tion owing to col lege expan sion in 1998, as well as con tin u ous 
marketization and ris ing eco nomic inequal ity.

In constructing our cen sus ana lytic sam ple of prevailing mar riages, when mul ti-
ple cen sus waves are avail  able for a birth cohort, we choose the wave col lected at or 
clos est to their 30s and 40s. At such ages, most indi vid u als have already attained their 
highest edu ca tional level and have suf fered the least from health and sur vival dif fer-
ences by edu ca tion. We use data from the 1982 cen sus for the 1910–1940 cohorts,2 
the 1990 cen sus for the 1950 cohort, the 2000 cen sus for the 1960 and 1970 cohorts, 

2 Note that the 1910 cohort also includes a few indi vid u als born before 1906, as observed in the 1982 
cen sus. The exclu sion of such indi vid u als does not sub stan tively change our esti ma tion of the 1910 cohort 
coef fi cient. Details are avail  able upon request.
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and the 2010 and 2015 (mini-)censuses for the 1980 and 1990 cohorts. To con struct 
our sur vey ana lytic sam ple, we pool all  sur veys and par ti tion them into 10-year birth 
cohorts. In addi tion, we restrict both cen sus and sur vey ana lytic sam ples to mar riages 
in which both part ners were aged 20 or older in the selected cen sus wave or sur vey.

Percentile Rank Measure of Educational Attainment

We mea sure an indi vid ual’s edu ca tional attain ment as a rel a tive posi tional sta tus: the 
per cen tile rank among the indi vid ual’s same-gen der peers in the same 10-year birth 
cohort. To con struct this rank mea sure, we use the microdata sam ples of the 1982, 
1990, 2000, and 2010 China censuses and fol low the same birth cohort defi  ni tion and 
data selec tion as intro duced in the pre vi ous sec tion. We sort all  indi vid u als, regard less 
of their mar i tal sta tus, on edu ca tional attain ment from the low est to the highest attain-
ment to obtain the gen der- and cohort-spe cific edu ca tional dis tri bu tion. Within each 
birth cohort and gen der group, the cumu la tive per cent age from the low est to the indi-
vid ual’s nom i nal level of edu ca tional attain ment indi cates their rel a tive sta tus. The 
rank the o ret i cally ranges from 0 to 100, with higher val ues mean ing higher sta tus.

To accom mo date the most detailed cod ing schemes avail  able in both our cen sus 
data and sur vey data, we dis tin guish edu ca tional attain ment using most or all  of the 
fol low ing nom i nal lev els: illit er ate, pri mary school, mid dle school, high school, 
pro fes sional col lege, uni ver sity, and post grad u ate. Specifically, the 1982 and 1990 
censuses enu mer ated the first six categories, whereas the 2000 and 2010 censuses 
and the 2015 mini-cen sus included all  seven edu ca tional attain ment categories. 
Because the edu ca tional attain ment mea sure is cat e gor i cal, indi vid u als of the same 
edu ca tional attain ment have tied ranks. We use the mid point per cen tile rank of 
each attain ment level for all  its mem bers, spe cific to gen der and birth cohort. This 
method for han dling ties in rank ing is con ven tional in the sta tis ti cal lit er a ture (see, 
e.g., Powers and Xie 2000), which implies that the mid point rank of a group reflects 
the aver age stand ing of all  its mem bers. We then assign the resulting per cen tile 
ranks to hus bands and wives in our ana lytic sam ples from their nom i nal edu ca-
tional attain ment level, gen der, and birth cohort. Variance in edu ca tional ranks for 
hus bands and wives increased from the 1910 cohort to the 1960 cohort because of 
edu ca tional expan sion and fluc tu ated for those in the 1970–1990 cohorts at lev els 
sim i lar to that of the 1960 cohort.

Rank-Rank Correlation of Educational Assortative Mating

We esti mate the cor re la tion between the hus band’s and wife’s edu ca tional ranks to 
exam ine the assortativeness of mar riages by birth cohort. The esti mated rank-rank 
cor re la tion coef fi cient indi cates the close ness between the hus band’s and wife’s edu-
ca tional sta tuses, which is a straight for ward non para met ric sta tis tic. Being scale-free, 
rank-rank cor re la tion coef fi cients are com pa ra ble across cohorts despite sub stan tial 
changes in the mar ginal dis tri bu tions of the hus band’s and wife’s edu ca tional attain-
ment. These cohort-spe cific cor re la tion coef fi cients reveal the long-term trends in 
edu ca tional assortative mar riage in China.
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Extending this approach from bivar i ate cor re la tion to mul ti ple regres sion is 
straight for ward. When intro duc ing covariates to adjust for con found ers, what we 
esti mate is instead the rank-rank regres sion slope (or par tial cor re la tion) coef fi cient 
for the level of edu ca tional assortative mar riages. We report rank-rank cor re la tions as 
the main find ings. Our sup ple men tary anal y sis includes the esti ma tion of rank-rank 
slopes con trol ling for the hus band’s and wife’s ages to partly account for the sur vival 
selec tion within each birth cohort, as well as the confounding age effects on union 
for ma tion in China (Hu and Qian 2019; Mu and Xie 2014; Qian and Qian 2014; Yu 
and Xie 2015). Also, when pooling all  cen sus waves or sur veys as alter na tive data 
strat e gies, we con duct sup ple men tary ana ly ses to esti mate rank-rank slopes with the 
cen sus wave or sur vey fixed effects as addi tional con trols for sys tem atic dif fer ences 
between data sources.

Main Results

We first focus on results based on the cen sus microdata sam ples. Figure 2 dis plays 
rank-rank cor re la tion coef fi cients between the hus band’s and wife’s edu ca tional 
 per cen tile rank by the wife’s birth cohort, with the numer i cal results reported in Table 
A1. We find that edu ca tional assortative mar riages gen er ally increased over time for 
Chi nese cohorts born from 1906 to 1995. The esti mated cou ple rank-rank cor re la-
tion coef fi cient increases from .25 for the 1910 cohort to .77 for the 1980 and 1990 
cohorts.

Despite the over all increas ing trends, edu ca tional assortative mar riages declined 
among indi vid u als born in the 1950 cohort, most of whom expe ri enced the Cultural 
Revolution dur ing their school ing ages or their prime mar riage ages. Moreover, the 
level of edu ca tional assortative mar riage in the 1960 cohort recov ered to that of 
the 1940 cohort. If we nar row our obser va tion—say, to the 1930–1970 cohorts— 
the trends appear to be in line with the U-curve trends in the cor re spond ing 1960–
2000 mar riage cohorts found in pre vi ous stud ies (e.g., Han 2010; Shi 2019; Song 
2009). However, by extending the trends to the pre vi ously unex am ined ear lier and 
later cohorts, we find that such U-curve trends should be regarded as a tem po rary 
aber ra tion to the trend of a gen eral increase in edu ca tional assortative mar riage. The 
short-term decline in edu ca tional assortative mar riage prob a bly reflects the influ ence 
of dis rup tion and deval u a tion of edu ca tion dur ing the Cultural Revolution, as well 
as the gen eral soci e tal con text of egal i tar ian pol i cies and polit i cal cam paigns that 
leveled eco nomic inequal ity in the first three decades after 1949. The sub se quent 
increase in edu ca tional assortative mar riage for the 1980 and 1990 birth cohorts also 
sup ports the argu ment derived from the eco nomic inequal ity the sis, given the dra-
matic expan sion of higher edu ca tion and ris ing eco nomic inequal ity.

Further anal y sis using the pooled data of 12 nation ally rep re sen ta tive sur veys col-
lected between 1996 and 2015 gen er ally con firms the fore go ing find ings. Because the 
sur veys were conducted recently, few respon dents were born in early cohorts. Given 
the lim ited data capac ity, we attempt to make good use of avail  able infor ma tion by 
study ing two groups of cou ples: respon dents and their par ents. We esti mate the cou-
ple rank-rank cor re la tion coef fi cients between respon dents and their spouses for the 
1940–1990 cohorts and between respon dents’ par ents for the 1930–1960 cohorts. The 
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lat ter, albeit sta tis ti cally unrep re sen ta tive of the national pop u la tion, gives us some 
infor ma tion on the early cohorts as an alter na tive to cen sus microdata. All esti ma tions 
are weighted using indi vid ual sur vey weights, which are stan dard ized by divid ing 
them by each sur vey’s mean weight (see, e.g., Xie et al. 2022). As shown in Figure 2  
(and numer i cally in Table A1), the esti mated coef fi cients based on pooled sur vey 
data sug gest trends that are sim i lar to those based on the cen sus microdata. This sim-
i lar ity holds for both the over all increas ing trends in the past cen tury and the spe cific 
decline–recov ery–rise pat tern of trends from the 1940 cohort onward.

Supplementary Analyses

Comparison With Conventional Log-Linear Models

For com par i son, we esti mate 11 log-lin ear mod els, reported in Table A2. We col lapse 
edu ca tional attain ment into five nom i nal lev els (i.e., illit er ate, pri mary school, mid dle 
school, high school, and col lege or above) to avoid data spar sity in cer tain cells. The 
resulting ana lytic table has 225 cells (i.e., 5 hus band’s edu ca tion lev els × 5 wife’s edu-
ca tion lev els × 9 wife’s birth cohorts) with a total sam ple size of 3,891,492 mar riages.3

First, fol low ing Xie (1992), we fit a class of five asso ci a tion mod els. These are 
quasi-asso ci a tion mod els: main diag o nal cells are blocked with dummy var i ables 
account ing for the prev a lence of homog a mous mar riages, akin to inher i tance effects in 
inter gen er a tional mobil ity stud ies. Model 1 is the null asso ci a tion (NA) model assum-
ing no asso ci a tion between the hus band’s edu ca tion (H) and the wife’s  edu ca tion (W) 
given the wife’s cohort (Y), con trol ling for the mar ginal dis tri bu tion of H, W, and Y 

3 Frequencies cal cu lated based on 2010 and 2015 (mini-)cen sus microdata sam ples are mul ti plied by 10 to 
be com pa ra ble to those cal cu lated from the 1% sam ple of ear lier censuses.
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Fig. 2 Trends in educational assortative marriage in China by wife’s birth cohort: Percentile rank-rank 
correlation estimates of the couple’s education. CI = confidence interval.
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and the two-way inter ac tions of HY and WY. Models 2 and 3 are two ver sions of the 
row and col umn effects asso ci a tion II model (Goodman 1979), com monly referred to 
as the RC model (Powers and Xie 2000). One attrac tion of the RC model is that while 
assum ing the asso ci a tion of the row and col umn var i ables through latent scores, it 
requires nei ther the value nor the cor rect order ing of scores asso ci ated with row and 
col umn var i ables. Rather, the RC model treats the order ing and rel a tive dis tances of 
row and col umn scores as unknown and to be revealed from esti ma tion. This prop-
erty is par tic u larly rel e vant to our study set ting, given the sub stan tial changes in the 
social value of edu ca tion and in (gen der-spe cific) edu ca tional mat ing pref er ences. 
Model 2 (RC(o)) specifies a cross-cohort homo ge neous pat tern of HW asso ci a tion. 
Model 3 (RC(x)) allows the strength of HW asso ci a tion to vary log-mul ti pli ca tively 
across cohorts. Models 4 and 5 include full-inter ac tion terms for the two-way HW 
asso ci a tion. The two mod els dif fer in spec i fy ing the three-way inter ac tion between H, 
W, and Y: no three-way inter ac tion effects in Model 4 (FI(o)) and log-mul ti pli ca tive 
layer effects in Model 5 (FI(x)), which is also often referred to as the Unidiff model 
(Erikson and Goldthorpe 1992). According to the good ness-of-fit sta tis tics reported 
in Table A2, none of these mod els fit the data well, nor are they pre ferred over the 
sat u rated model. Among these mod els, the two log-mul ti pli ca tive layer-effects mod-
els have the low est BIC sta tis tics: 4,424.8 with 84 degrees of free dom for the RC(x) 
model and 4,167.2 with 80 degrees of free dom for the FI(x) model.

Then, we fit six addi tional log-lin ear mod els fol low ing Schwartz and Mare’s 
(2005) study of trends in Amer i can edu ca tional assortative mar riage. Model 6 
accounts for the mar ginal dis tri bu tions and two-way inter ac tions of H, W, and Y, 
assum ing no var i a tion in HW asso ci a tion across Y. Model 7, the homog amy trends 
model (Schwartz and Mare 2005), adds inter ac tion terms between one homog amy 
param e ter (i.e., whether H equals W) and Y to cap ture vary ing homog amy effects by 
cohort. Model 8 is an expanded homog amy trends model, with full-inter ac tion terms 
between main diag o nal cells and cohorts, account ing for vary ing edu ca tional level-
spe cific homog amy effects by cohort. Models 9–11 are cross ings mod els (see, e.g., 
Powers and Xie 2000), which include param e ters to mea sure the vary ing dif fi culty 
of mar ry ing across cer tain num bers of edu ca tional lev els. Whereas Model 9 includes 
only the inter ac tions between cross ings param e ters and cohort, Models 10 and 11 fur-
ther add restricted and expanded homog amy trends param e ters, respec tively. Again, 
according to the G2 and BIC sta tis tics in Table A2, Models 6–11 fit the data poorly. 
Relatively speak ing, Model 11 fits the data the best (G2 = 2,711.7 and BIC =1,619.2, 
with 72 degrees of free dom). Unlike the two log-mul ti pli ca tive layer-effects mod els 
(Models 3 and 5), Model 11 does not allow us to sum ma rize assortative mar riage 
trends with one param e ter per cohort.

The fact that none of the 11 log-lin ear mod els fit the empir i cal data high lights the 
lim i ta tions of the log-lin ear mod el ing approach for study ing such long-term trends 
amid social changes. Still, we can com pare our results of the two log-mul ti pli ca tive 
layer-effect mod els (RC(x) and FI(x)) with our ear lier results based on the rank-rank 
cor re la tion approach. We pres ent these log-lin ear results in Figure 3, with numer i-
cal results reported in the first two col umns of Table A3. The trends from these two 
poorly fit ted log-lin ear mod els appear to be broadly sim i lar to our main find ings in 
Figure 2, espe cially regard ing the sharp decline for the 1950 cohort, recov ery since 
the 1960 cohort, and fur ther increase to high lev els in later cohorts.
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Not sur pris ingly, discrepancies between the rel a tive rank-rank cor re la tion and 
nom i nal log-lin ear mod el ing approaches are nota ble, par tic u larly in ear lier cohorts. 
The log-lin ear results sug gest a much stron ger assortative mar riage ten dency in early 
cohorts than the rank-rank results do. One poten tial rea son is that, as Figure 1 sug-
gests, many cou ples in early cohorts are illit er ate. Their mar riages are homog a mous 
by nom i nal edu ca tion lev els in log-lin ear mod els but less homog a mous by rel a tive 
ranks because of the wide gen der gap in edu ca tional attain ment (see Table A4 for 
cohort-spe cific pro por tions of homog a mous and het er og a mous mar riages). Also, the 
discrepancies could result from log-lin ear model misspecification issues, given their 
over all poor fit to the data.

Alternative Correlation Measures

We now com pare our main results with those based on four alter na tive bivar i ate cor-
re la tion mea sures, focus ing on the prob lem of tied ranks in mea sur ing edu ca tion. 
First, we con sider edu ca tional attain ment as a con tin u ous mea sure of (imputed) years 
of school ing cor re spond ing to the indi vid ual’s highest edu ca tional level attained. 
With that, we cal cu late Pearson’s cor re la tion coef fi cient for the lin ear rela tion ship 
between a cou ple’s years of school ing. Second, we con sider edu ca tional attain ment 
as an ordi nal var i able mea sured by the indi vid ual’s highest edu ca tional level attained. 
We then com pute Spearman’s rank cor re la tion rho with aver age ranks for ties. Third, 
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Fig. 3 Trends in educational assortative marriage in China: Estimated cross-cohort effects from the 
log-multiplicative multidimensional row and column effects II (RC(x)) model and log-multiplicative  
layer-effect (FI(x), or Unidiff) model. This figure is intended only for descriptive purposes because both 
models fit the data poorly according to their G2 and BIC statistics (see Table A2 for model specifications 
and goodness-of-fit statistics; see Table A3 for numerical results). We plot raw phi coefficients because 
they share similar scales with mu coefficients. Normalized phi coefficients, available upon request, suggest 
similar trends. The mu coefficient plotted for cohort 1910 is the main effect of the mu parameter, and the 
remaining mu coefficients are the main effect coefficient plus the coefficients for interaction between mu 
and cohorts.
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we cal cu late Kendall’s rank cor re la tion tau between a cou ple’s edu ca tional lev els. 
Compared to Spearman’s rho, Kendall’s tau bet ter accounts for the prob lem of tied 
ranks by tak ing advan tage of the infor ma tion on con cor dant and dis cor dant pairs of 
ranks. Finally, we imple ment another solu tion for tied ranks with the polychoric cor-
re la tion between a cou ple’s nom i nal edu ca tional lev els, assum ing a latent joint nor-
mal dis tri bu tion. We skip the detailed tech ni cal intro duc tion of these four cor re la tion 
coef fi cients because they are stan dard in the sta tis ti cal lit er a ture. Our main results are 
robust: the trends reported with rank-rank cor re la tion coef fi cients in Figure 2 resem-
ble those with dif fer ent cor re la tion mea sures, as presented in Figure 4 (numer i cal 
results are reported in Table A3). In par tic u lar, sim i lar i ties between our main results 
and Spearman’s rho and Kendall’s tau results sug gest that the prob lem of tied ranks 
does not alter our main find ings.

Additional Sensitivity Analyses

First, we focus on the age selec tion effects on observed mar riages. Because of lim-
ited data avail abil ity, our deci sion to pool selected cross-sec tional data par tic u larly 
impacts the early cohorts (who are old) and the recent cohorts (who are young) under 
obser va tion. Although we do not have ear lier or alter na tive data to quan tify the biases, 
we can gauge the direc tion of the poten tial biases. We com pare rank-rank esti ma tes 
of the same cohort over censuses (i.e., as they aged). Differences in their rank-rank 
esti ma tes, there fore, sug gest the direc tion of change as a func tion of age. We pres-
ent these cross-wave com par i sons in Figure A2, with numer i cal results reported in 
Table A3. We observe a remark ably con sis tent pat tern: a mono tonic increase in the 
rank-rank cor re la tion from youn ger ages (observed in an ear lier cen sus) to older ages 
(observed in a later cen sus) for every cohort. However, these biases are con ser va-
tive in light of our find ing that edu ca tional assortative mar riage has been steadily 
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Fig. 4 Alternative measures of the correlation between husband’s and wife’s nominal education attainment 
levels
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 increas ing over the past cen tury. Without the data lim i ta tion, the over all increas ing 
trend would be stron ger than the main results.

Then, we conducted seven sen si tiv ity ana ly ses to ver ify the robust ness of our 
main results. First, to account partly for the poten tial confounding of age, we esti-
mated the rank-rank slopes (i.e., par tial cor re la tion coef fi cients) after con trol ling for 
both spouses’ lin ear age effects. Second, we reported par al lel cor re la tions based on 
the hus bands’ birth cohorts rather than the wives’ birth cohorts. Third, we cal cu-
lated edu ca tional per cen tile ranks based on five rather than seven nom i nal lev els by 
com bin ing the three lev els of ter tiary edu ca tion into one level, thus enabling a com-
par i son of the rank-rank results with those from the log-lin ear anal y sis in Figure 3 
with a com pa ra ble cat e go ri za tion of edu ca tional attain ment. Fourth, we cal cu lated 
edu ca tional per cen tile ranks according to a cohort’s over all edu ca tional dis tri bu-
tion instead of gen der-spe cific dis tri bu tions. Fifth, using the pooled sur vey ana lytic 
sam ple, we esti mated the rank-rank slopes for cou ples and their par ents, con trol-
ling for spouses’ lin ear age effects and sur vey fixed effects for poten tial sys tem-
atic dif fer ences between data sets. Sixth, instead of using the selected sin gle wave  
for each cohort, we rep li cated the anal y sis by pooling all  avail  able cen sus waves 
for each cohort. Seventh, also using the pooled data of all  censuses, we esti mated 
the rank-rank slopes after con trol ling for not just both spouses’ ages but also the 
cen sus wave fixed effects for sys tem atic dif fer ences across censuses. As reported 
in Table A5, the results of the seven checks yielded trends very sim i lar to our main 
find ings.

Finally, to exam ine the edu ca tional assortative mar riage trends by mar riage 
cohort, we resort to sur veys with mar riage tim ing infor ma tion, such as the CFPS 
2010; the CGSS 2006, 2010, 2011, 2013, 2015, 2017, and 2018; and the LHSCCC 
1996. As shown in Figure A3, the trends for the 1950–2010 mar riage cohorts are 
broadly con sis tent with the trends for the results for the 1930–1990 birth cohorts 
reported in the main ana ly ses, with one excep tion: the 1950 mar riage cohort 
shows higher than expected assortativeness in the sur vey data partly because they 
were observed at old ages (see our dis cus sion on age and assortativeness in this 
sub sec tion).

Conclusion

In this study, we find a marked increase in edu ca tional assortative mar riages in China 
over the past cen tury, with the excep tion of a decline or stag na tion among pre reform 
cohorts who expe ri enced the Cultural Revolution at young ages. Using China as 
a research site, this study pro vi des new lon gi tu di nal evi dence about the var i a tion 
in edu ca tional assortative mar riage through out the entire course of mod ern i za tion 
within a coun try and across rad i cally dif fer ent lev els of inequal ity. The find ings are 
nota ble in pertaining to a large pop u la tion with very dif fer ent devel op men tal tra jec-
to ries and mar riage norms from those of Western soci e ties.

How well do the observed long-term trends in Chi nese edu ca tional assortative mar-
riages fit the the o ret i cal pre dic tions from the mod ern i za tion and eco nomic inequal ity 
the ses? Our find ings sup port the pre dic tion of over all increas ing trends along with  
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mod ern i za tion, while find ing no evi dence in line with the other two pre dic tions of 
decreas ing or inverted U-curve trends. Post-1949 cohort changes also appear con sis-
tent with the predicted increas ing trends in edu ca tional assortative mar riage, along 
with the sharp rise of inequal ity in the most recent four decades. Interestingly, recent 
research also found sim i lar trends by birth cohort for inter gen er a tional occu pa tional 
and edu ca tional mobil ity (Xie et al. 2022). However, we can not dis en tan gle the rel a tive 
explan a tory power of mod ern i za tion and inequal ity because they have trended upward 
together in China’s recent past. Our find ings about par tic u lar cohorts influ enced by 
the Cultural Revolution also exem plify the impor tance of coun try-spe cific his tor i cal 
con texts for under stand ing irreg u lar devi a tions from the o ret i cally predicted reg u lar  
trends.

We gen er ate these find ings via an approach that views edu ca tional attain ment as 
a rel a tive posi tional sta tus. We exam ine trends in edu ca tional assortative mar riages 
with cor re la tions between a cou ple’s per cen tile ranks in edu ca tion rel a tive to peers of  
the same gen der and birth cohort. The rank-rank cor re la tion approach and con ven-
tional log-lin ear mod el ing approach share the same meth od o log i cal ratio nale of 
exam in ing a cou ple’s sta tus asso ci a tion, net of mar ginal sta tus dis tri bu tions. Besides 
the para met ric ver sus non para met ric designs, one major dif fer ence between the two 
approaches is whether to treat a cou ple’s sta tus gap as rel a tive or abso lute. Conven-
tional abso lute sta tus gap–based assortative mat ing pat terns—such as homog amy, 
hyper gamy, and hypogamy—are con ve nient for categorizing mar riage types when 
social sta tus can be mea sured sim i larly between men and women. Indeed, when edu-
ca tional dis tri bu tions are sim i lar between gen ders and sta ble across cohorts, the two 
approaches pro duce sim i lar sub stan tive find ings. However, when edu ca tional dis-
tri bu tions dif fer greatly between gen ders and change sub stan tially across cohorts, 
the operationalization of homog a mous or het er og a mous mar riages by abso lute edu-
ca tion encoun ters both con cep tual and mea sure ment chal lenges for com pa ra bil ity. 
The rank-rank approach, purely based on dis tri bu tional prop er ties of hus bands’ and 
wives’ edu ca tion, has been ver i fied by our sup ple men tary ana ly ses to be a via ble 
meth od o log i cal alter na tive for study ing aggre gate-level assortative mar riage trends 
over an exten sively long term. The rank-rank approach could also be incor po rated in 
study ing the causes and con se quences of assortative mar riages using regres sion and 
other sta tis ti cal meth ods. We wel come research ers to extend our approach to other 
research set tings. ■
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