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Abstract 

The dissertation consists of three empirical studies on Chinese household behavior. 

Essay 1 uses Chinese child twin data to examine the effect of birth weight on 

performances during childhood and adolescent periods. Essay 1 has three main 

contributions to literature. First, this essay is the first to use twin data of an Asian 

developing country to study the birth weight impact. Within-twins results suggest that 

birth weight has significant effect on physical growth, but no significant effect on 

school performance, health conditions, and personality. Second, this study is the first 

to apply threshold regression on twin data to examine the non-linearity effect of birth 

weight. Overall, there is no evidence to support the argument that the effect is non-

linear on medium-term outcomes. Third, this study is the first to test directly whether 

birth weight effect operates through interaction with post-birth parental inputs. There 

is no evidence to support that this mechanism works in within-twins results. 

Essay 2 uses Chinese adult twin data to investigate birth weight effect, the outcomes 

of which have been changed to long-term achievements. The OLS results suggest that 

birth weight has significant positive relationship with earnings, adult height, and 

health conditions. However, within-twin-pair results indicate that birth weight has 

significant positive influence only on adult height. Essay 2 also systematically 

interprets the pattern of bias directions of OLS relative to within-twins estimates 

across empirical studies on long-term outcomes. For health measures, OLS estimates 

are consistently biased upward relative to within-twins estimates across empirical 

studies, suggesting an overall positive correlation between omitted factors and birth 

weight. On the contrary, the bias direction of OLS relative to within-twins estimates 

fluctuates across empirical studies on ability-related outcomes, including educational 

attainment and earnings. This suggests that there are two main types of omitted 

variable (e.g., endowments and post-birth parental inputs) with each type having 

different correlation with birth weight. 



Essay 3 uses data from the 2000 and 2005 censuses of China. It analyzes trends on 

the marital behavior of Chinese people during 1970-2004, and the impact of the one-

child policy in terms of marriage age, marriage rate, and assortative mating on age. 

First, this essay finds that from 1990 onwards, more people have preferred to marry at 

and after their mid-twenties. Interestingly, up to the early 2000s, the prevailing 

marriage rates of men and women over 35 years old maintained at very high levels 

(over 90%) despite China becoming more prosperous. Moreover, the positive 

assortative mating on age was more or less the same from 1970 to 2004. In addition, 

this essay is the first to compare the marriages of Zhuang people relative to other non-

Han people (excluding Man people) around 1989 to implement the difference-in-

differences (DiD) estimation. Results from DiD estimations indicate that the one-child 

policy encourages more people to delay marriages. On the one hand, the policy favors 

more men at 30 years old or above to marry young women in their twenties. On the 

other hand, interestingly, it also induces more young men to marry older women. 
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摘要 

此論文包括了三篇關於中國家庭行爲的實證研究。第一篇硏究是用中國兒童雙 

胞胎數據去探討出生體重對人們在兒童和青少年時期表現的影響。本篇對之前 

的文獻有三個主要的貢獻。首先，本文是第一篇用亞洲發展中國家的雙胞胎數 

據’去硏究出生體重的影響。雙胞胎組內估計顯示出生體重對身體的生長有顯 

著的影響，但對於學業、健康狀況，以及個性並沒有顯著的影響。其次，本硏 

究是首次應用臨界測量模型於雙胞胎數據上，整體而言，沒有證據支持出生體 

重對中期表現的影響是非線性的。此外，本文是第一篇直接地探討出生體重的 

影響是否與父母的投入有交互作用。在雙胞胎組內的估計，沒有任何證據支持 

這說法。 

第二篇硏究使用中國成人雙胞胎數據去調查出生體重對於長遠成就的影響。普 

通最小二乘方(OLS)結果表明出生體重與工資，成人身高和健康狀況有顯著的正 

B衛係。不過，雙胞胎組內估計顯示出生體重只對成年身高有正面顯著的作用。 

其次，本文有系統地分析先前文獻和本篇的實證結果，調查相對於雙胞胎組內 

估計，OLS估計的偏差有無顯示一致的方向。於健康方面，在多個實證研究的 

結果中，本文發現相對於雙胞胎組內估計，OLS估量一致性的誇大了出生體重 

的影響，顯示出生體重與忽略因素有正關係。與此相反，與能力有關的成就包 

括教育成就和收入，相對於雙胞胎組內估計，OLS估量的偏差，沒有顯示一致 

的方向。這可能表明，有兩種不同類型的遺漏變量，例如天賦和出生後父母的 

投入，與出生體重有不同的關係。 

第三篇研究是使用中國2000年和2005年的人口普查數據去討論由1970年至 

2004年間，中國人在結婚年齡、結婚率，以及配偶年齢配對方面的趨勢’以及 

一孩政策對於以上三方面的影響。首先，從1990年起’越來越多的中國人喜歡 

在二十多歲或以後結婚。有趣的是，到了二十一世紀初，即使中國變得更加繁 

榮，大多數35歲以上的男性和女性(超過90%)都已經結婚°其次’夫妻之間的 

年齡配對，依然維持了差不多的摸式。此外’本文是首次透過比較壯族與其他 

非漢族(不包括滿族)在1989年前後的婚姻的變化，去實行分歧中的差異 

(Difference-in-Differences)估量。其結果指出一孩政策鼓勵男女雙方推遲結婚° 一 

方面，一孩政策吸引更多男性在三十歲或以上的年紀結婚，他們仍然娶一個20 

多歲的年輕女性；另一方面，有趣的是，一孩政策還吸引更多年紀較輕的男性 

和較其年長的女性結婚。 
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Chapter 1 

Introduction 

This dissertation consists of three empirical studies on Chinese household behavior. 

The first two essays are interrelated, as they study the impact of birth weight on 

medium- and long-term outcomes using Chinese twin data. The third essay attempts 

to analyze the trends on marital behavior of Chinese people from 1970 to 2004, and 

the impact of the one-child policy in terms of marriage age, marriage rate, and 

assortative mating on age. 

Birth weight is regarded as a good indicator of pre-birth nutrient intake. Many early 

studies on birth weight effect use the OLS regression, and their results support the 

importance of birth weight on outcomes in the short to long term (McCormick et al., 

1990; Gorman and Chaikind, 1998; Currie and Hyson, 1999; Barbara et al., 2002; 

Richards et al., 2002; Case et al., 2005). However, OLS estimates may be subject to 

omitted variable bias since birth weight is correlated with genetic and other family 

factors, which may not be controlled for in OLS regression. In order to remove 

omitted variable bias, recent studies prefer to use twin data to conduct within-twins 

fixed effects regression (Behrman and Rosenzweig, 2004; Almond et al., 2005; Black 

et al., 2007; Oreopoulos et al., 2008; Royer, 2009). 

Despite numerous twins-based studies analyzing the impact of birth weight, no twins-

based analysis has been conducted for developing countries, especially in the Asian 

region. Moreover, three prevailing mechanisms of birth weight effect exist: own, 

proxy, and interactive effects. First, higher birth weight of an infant suggests higher 

endowment in two aspects: health and ability. Hence, birth weight is expected to have 

an own effect on the performance of an individual. Second, higher birth weight 

represents infants as having inherited better, yet unobserved, family endowments (e.g., 

genes). Thus, birth weight impact, as manifested in OLS results, may be a proxy of 

the influences from these omitted family endowments. In this dissertation, this is 

referred to as the "proxy effect." Third, birth weight may interact with intermediary 

factors (i.e., post-birth parental inputs), which is called the “interactive effect" in this 



dissertation. OLS estimates are likely to contain these three effects jointly. Within-

twins estimates are believed to remove the proxy effect; however, may contain both 

own and interactive effects. Thus, it is uncertain if within-twins results in prior 

literature ftilly reflect the own effect on future performances. Recent twins-based 

studies only briefly discuss this subject, leaving such important issue for future work. 

Motivated by these gaps, the first two essays attempt to use Chinese twin data to shed 

further light on past literature. 

Essay 1 uses Chinese child twin data to examine birth weight effect on medium-term 

outcomes during childhood and youngster periods. Overall, this essay has four 

contributions to literature. 

First, this essay is the first to use twin data from an Asian developing country in the 

study on the impact of birth weight. OLS results suggest that birth weight has a 

significant positive relationship with obtaining academic awards, physical growth, 

health conditions, and character. According to within-twins results, Chinese children 

bom with higher birth weight are taller and heavier, and do more household chores. 

However, within-twins estimates are insignificant on school performances, as well as 

other measures of health conditions and personality. 

Second, this study is the first to apply the threshold regression developed by Hansen 

(1999) on twin data. In investigating the non-linearity effect of birth weight, the 

present study finds that threshold regression is more reliable than spline regression, 

which has been used by previous twins-based studies. Overall, the present results 

support the argument that birth weight impact is linear on medium-term outcomes, 

and further confirm that within-twins results can be generalized for the whole 

population. 

Third, this study is the first to test directly the "interactive effect" mechanism. No 

prior literature tests directly whether the influence of birth weight operates through 

interaction with post-birth parental inputs. The present data contain information on 

inputs of parents towards twins, which allows for testing of this mechanism. As a 

whole, based on the Chinese child twin sample used by the current work, there is no 

evidence to support the argument that within-twins estimate contain an interactive 
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effect. Furthermore, in the present study, OLS estimates are larger than within-twins 

estimates on several measures of medium-term performance. This implies that the 

positive proxy effect exists, leading to an upward bias of OLS estimates. 

Fourth, this essay examines the findings by Currie et al. (2008), wherein estimates of 

birth weight dummies become smaller when early health measures are added into 

sibling fixed effects regression. Based on results, Currie et al. (2008) propose that 

long-term impact of birth weight occurs partly because birth weight is predictive of 

future health conditions. However, using the present Chinese child twin sample, 

unlike in the findings of Currie et al. (2008)，the within-twins estimates of birth 

weight measures remain nearly the same, with or without controlling for any early 

sickness measure. 

Essay 2 continues by investigating the influence of birth weight using a Chinese adult 

twin data set. In this case, the outcomes of interest change to long-term achievements, 

including educational attainment, earnings, adult height, body mass, health conditions, 

and birth weight of the next generation. 

The present OLS results suggest that birth weight has a positive and significant 

relationship with earnings, height, and health conditions in the long term. In contrast, 

within-twin-pair results indicate that birth weight only has a significant positive 

influence on height. 

Moreover, there is little evidence from spline and threshold regressions to support that 

birth weight effect is non-linear on long-term outcomes, except for educational 

attainment. 

In addition, Essay 2 systematically interprets the pattern of bias directions of OLS 

relative to within-twins estimates, both from prior empirical literature and this study, 

in terms of two major types of outcomes (i.e., health-related and ability-related). 

Except for Behrman and Rosenzweig (2004), previous studies seldom interpret why 

OLS estimates are biased either upward or downward relative to within-twin 

estimates for a specific outcome. For long-term health measures, OLS estimates are 

biased consistently upward relative to within-twins estimates across empirical studies, 

3 



suggesting that omitted health-related factors and birth weight are positively related. 

Nevertheless, the bias direction of the OLS relative to within-twins estimates 

fluctuates across empirical studies, as in the case of ability-related outcomes, such as 

educational attainment and earnings. OLS estimates are biased downward in some 

studies (e.g., Behrman and Rosenzweig, 2004), while they are biased upward in other 

studies (e.g., Oreopoulos et al.，2008) for ability-related outcomes. Such inconsistency 

suggests that two main types of omitted variable exist, with each type having different 

correlation with birth weight, and the resulting overall bias direction of OLS estimates 

relies on which type of omitted variable bias dominates. 

By linking the findings of Essays 1 and 2, and by using Chinese twin samples, the 

present within-twin results indicate that birth weight has significant effects on the 

growth of an individual during childhood, as well as on height in the long term. In 

contrast, within-twins results in prior literature often mention that birth weight has 

significant impact on educational achievement, earnings, and birth weight of the next 

generation. 

Unlike the preceding two essays on birth weight issues, Essay 3 attempts to examine 

the marital behavior of the Chinese people using data from the 2000 and 2005 

censuses of China. Essay 3 has two main objectives. First, it analyzes the trends in 

marriage age, marriage rate, and assortative mating on age for the Chinese from 1970 

to 2004, a period of policy changes and rapid economic growth. Prior literature (Xu et 

al., 2003; Yang and Chen, 2004) focuses on marriage rate and marriage age from 

1970 to the early 1990s, The present study is the first to use large-scale Chinese 

national data covering a lengthy discourse on these aspects. Second, it studies the 

impact of the one-child policy on marriage age, marriage rate, and assortative mating 

on age using a difference-in-differences analysis. Previous studies mainly examine the 

impact of the policy on other fields, such as sex selection at birth, the welfare of 

women in the family, quantity and quality tradeoff on children, and so forth (Short et 

al, 2001; Li, 2003; Yang, 2007; Rosenzweig and Zhang, 2009). As households are 

allowed to have only one child, and females are usually only allowed to be pregnant 

once, the policy is expected to change the marital behavior of Chinese people. As far 

as we know, this study is the first to examine such policy influence on these areas. 
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Consistent with the findings of Yang and Chen (2004), the present results show that 

the Chinese people delayed their marriages from early to mid-twenties under the 

government's campaign in the 1970s; however, they then reverted to marrying in their 

early twenties in the 1980s. From 1990 onwards, more people preferred to marry 

during or after their mid-twenties. Interestingly, the prevailing marriage rates of men 

and women over 35 years old maintained at very high levels (over 90%) up to the 

early 2000s despite China becoming more prosperous. Such phenomenon is different 

from those in developed countries wherein they are more likely to remain single when 

they become more affluent. In addition, the mean age gap between spouses from 1970 

to 2004 fluctuated within 土 1 year. The present results also indicate that positive 

assortative mating on age is maintained more or less the same during 1970-2004, The 

above-mentioned findings suggest that despite the fact that more Chinese people 

prefer to delay marriage, their traditions regarding willingness to marry and 

assortative mating on age have been preserved. This phenomenon should be studied 

further in order to examine the underlying reasons for such persistence. 

Next, in investigating the influence of the one-child policy, this essay is the first to 

compare the marriages of Zhuang people to other non-Han people (excluding Man 

people) around 1989 to implement the difference-in-differences estimation. This 

comparison is believed to be more definitive than that of the Han versus non-Han in 

prior literature. Present findings indicate that the policy encourages more men and 

women to delay their marriages. Moreover, the policy affects the assortative mating 

on age. Interestingly, more young men in their late teens to mid-twenties marry older 

women. But, most of men who marry in their thirties or older still prefer to marry 

younger women in their twenties. Overall, the positive mean age difference between 

spouses in their first marriages becomes larger, rather than smaller, after being 

subjected to the one-child policy. 



Chapter 2 

Impact of Birth Weight on Medium-Term 
Outcomes: Evidence from Chinese Child Twins 

2.1. Introduction 

2.1.1. Background 

Birth weight is an important indicator of nutrition intake during pregnancy. Many 

early studies (McCormick et al., 1990; Corman and Chaikind, 1998; Currie and 

Hyson, 1999; Barbara et al., 2002; Richards et al.，2002，and Case et al., 2005) use 

OLS regression to investigate the impact of birth weight. Their results support the 

importance of birth weight in future performances, such as infant mortality, 

educational achievement, and long-term health conditions. These findings have 

encouraged government bodies to enhance the welfare of pregnant women because 

infant health is important for the future of children. For instance, the US government 

has carried out actions to improve the health of babies in recent years based on the 

belief that infant health can affect future achievements. However, results from OLS 

regressions do not necessarily mean that birth weight has a causal influence on later 

outcomes, from short term to long term.' Birth weight is correlated with genetic and 

other family factors that may not be observable. If OLS regression fails to control 

these relevant but unobservable factors, the OLS estimate of birth weight is subjected 

to omitted variable bias. For instance, low birth weight is a result of poor prenatal 

circumstances such as maternal smoking habit, low family incomes, and so forth. 

These factors not only affect the infant weight, but also future development of the 

child. 

In order to address the omitted variable bias, recent studies have switched to twin data 

in carrying out within-twins fixed effects regression in the estimation of birth weight 

effect. Almond et al. (2005) use large-scale twin data in the US and find that the 

within-twins estimates of birth weight are much smaller than OLS estimates on short-

‘In this study, short-term outcomes refer to the performances of infants bom within 1 year, medium-
term outcomes refer to the performances of an individual aged between 6 and 18, and long-term 
outcomes refer achievements as adults. 



term outcomes, including one-year mortality, five-minute Apgar score, and hospital 

costs, suggesting that the causal effect of birth weight is rather small. However, some 

recent studies (Behrman and Rosenzweig, 2004; Black et al. 2007; Oreopoulos et al., 

2008) use other twin data sets for within-twins results. These studies suggest that birth 

weight has significant positive impact on medium- and long-term outcomes, such as 

total physician visits between ages 12 and 17, probability to reach Grade 12 by age 17, 

educational attainment, earnings, and so forth. 

2.1.2. Conceptual Issues on the Mechanisms that Underlie the Birth 
Weight Effect 

With these new findings on twin data, a heated debate has emerged in relation to birth 

weight effects on short-, medium-, and long-term outcomes. Three proposed 

mechanisms prevail in literature (although they have not been discussed 

systematically in one place before): (1) own effect, (2) proxy effect, and (3) 

interactive effect. 

“Own effect" refers to the direct effect brought about by the birth weight. The birth 

weight itself has positive direct influence on later outcomes. This favorable effect is 

unrelated to the genetic factor or any other post-birth mediating complementary 

factors. Birth weight represents inborn endowment in two main aspects: health and 

ability. Cunha and Heckman (2007) propose that health human capital is 

complementary to skills, which in turn leads to higher skills. The ability gap between 

individuals opens up at early ages. Currie et al, (2008) further propose that higher 

birth weight could foster the cognitive development of a child. Such effect 

accumulates over time. Thus, children bom with lower birth weight in the early period 

are unable to catch up. Worse, their performance is likely to worsen continuously in 

the future. 

"Proxy effect" asserts that the effect of birth weight found in the OLS results mainly 

comes from unobserved genetic components and other family factors that are 

embedded once individuals are bom. Such unobservable factors are uncontrolled for 

in the OLS regression. Thus, the significant relationship between later outcomes and 



birth weight found in the OLS regressions is spurious. For example, individuals bom 

with higher birth weight claim better genes inherited from parents. Thus, their better 

performance in the future points to their higher intelligence, rather than their higher 

birth weights. Hence, birth weight functions as a proxy or signal and its significant 

impacts in the OLS results are mainly derived from unobservable genetic and other 

family factors. In this case, the policy of enhancing infant birth weight may not be 

effective. Recent studies prefer to use twin data in order to implement within-twin-

pair regression, which removes unobserved family factors common to twins. The 

within-twins estimate is expected to be free of this "proxy effect." 

The aforementioned scenario illustrates the possibility of a positive proxy effect. 

However, the proxy effect can be positive or negative, depending on the kinds of 

omitted factors and their relationship with birth weight. Table 2.1 summarizes the 

view of prior studies towards birth weight representation and possible omitted factors 

correlated with birth weight. In general, birth weight is regarded as a good measure of 

infant health and prenatal/fetal nutrient intake. However, extant literature rarely 

specifies the details of the omitted factors, which are usually grouped as unobservable 

family factors (e.g., genes). 

For simplicity, in the present study, unobserved family endowments are classified into 

two main types: by health and by ability. Generally, health-related omitted 

endowment and birth weight are positively related. However, unobserved ability 

consists of different dimensions, with each dimension having its own correlation with 

birth weight. For instance, schooling ability and birth weight may be related 

negatively, suggesting that heavier babies may have lower talent in learning. This 

possibility is raised by Behrman and Rosenzweig (2004) to explain why OLS 

estimates of birth weight are biased downward relative to within-twins estimates on 

educational attainment and e a r n i n g s . � However, other dimensions of ability, such as 

persistence, could be related positively with birth weight. For achievements in 

situations where persistence is more important than learning ability, the OLS estimate 

of birth weight would be biased upward. Thus, the proxy effect can be positive or 

negative, depending on omitted family factors and their relationship with birth weight. 

2 Another possibility raised by Behrman and Rosenzweig (2004) is that parents compensate on their 
child bom with lower birth weight across households. 



"Interactive effect" means that the birth weight effect operates through interactions 

with post-birth parental inputs. For instance, developing a child bom heavier yields a 

higher marginal benefit than a child bom lighter, thus, parents might invest more on 

the child bom heavier, leading to a positive significant relationship between birth 

weight and future performances. In this case, OLS estimates of birth weight could be 

significant due to the positive interactive effect. Additionally, if parents perceive that 

one twin is better because the child is bom with higher birth weight and they reinforce 

this particular twin, within-twins regression would not be able to remove this 

interactive effect when parental inputs between twins, which are correlated with birth 

weight between twins, are not controlled for in the regression. Possibly, within-twins 

estimate of birth weight is significant even though the own effect is small because 

within-twins estimates reflect both positive own and interactive effects.^ Similar to the 

proxy effect, the interactive effect may be negative when parents compensate on a 

child bom with lower birth weight. 

2.1.3. Motivations and Objectives 

Despite numerous twins-based studies analyzing the impact of birth weight on short-

and long-term outcomes, only the study by Oreopoulos et al. (2008) uses Canadian 

twin data to study birth weight impact on academic outcomes and health conditions in 

the medium term (i.e., childhood and adolescent periods). Which mechanism works is 

important to policymaking. Within-twins estimate is believed to be free of a proxy 

effect, but may still contain an interactive effect. If the birth weight effect found in 

previous twins-based empirical studies is attributed largely to the positive interactive 

effect, it may not be worthwhile for the government to spend much resource on 

enhancing the birth weight of infants. Unfortunately, recent twins-based studies only 

briefly discuss this issue and leave such important issue to subsequent works. These 

gaps have motivated us to use Chinese child twin data to explore further the birth 

weight effect on medium-term outcomes, and to test whether birth weight mainly 

3 Almond et al. (2005) use this mechanism to explain why withm-twms estimates are much smaller 
than the OLS estimates on short-term health measures in their study while other twins-based studies 
find significant birth weight effects on medium- and long-term outcomes (such as Black et al., 2007, 
Oreopoulos et al，2008). 



operates through interactions with reinforcing post-birth parental inputs. The specific 

objectives of this chapter are as follows. 

The first objective of this chapter is to utilize Chinese child twin data to examine the 

influence of birth weight on academic performance, physical growth, health 

conditions, and character in the medium term. 

The second objective is to examine the non-linearity effect and threshold level of birth 

weight on medium-term outcomes. Most twins come disproportionately from the 

lower end of birth weight distribution. ^ If birth weight effect is non-lmear and 

concentrates in the range of less than 2,500 grams/ estimation based on twin data 

may overstress the importance of birth weight on the general population that is 

dominated by singleton births. It is important to clarify this non-linearity concern of 

the birth weight effect. A common method used in recent twins-based studies is spline 

(piecewise linear) regression. Unfortunately, this method poses a weakness in that the 

knot point is assumed by researchers when the number of segments and the values of 

knot points are actually unknown. In the present study, we use a more reliable method, 

threshold estimation, to test the non-linearity effect in terms of medium-term 

outcomes. The advantage of this method is that the threshold of birth weight is 

determined, rather than pre-determined, in the estimation. To our knowledge, this 

approach is applied on twin data for the first time in the current study. 

The third objective is to utilize information on parental inputs on the child twin data 

set in order to test the "interactive effect" mechanism directly. Researchers generally 

presume that twins, especially identical twins, share common unobservable genetic 

and other family factors, and hence, within-twins estimation can remove the proxy 

effect. However, it is possible that a twin sibling bom with higher birth weight in a 

household tends to be healthier and can grow up faster compared with the other 

4 The mean birth weight for twins is approximately 2,500 grams only 
5 An infant bom with weight less than 2,500 grams (5.5 pounds) is defined as low birth weight by the 
World Health Organization (WHO) Such definition is based on epidemiological evidence that infants 
bom weighing less than 2,500 grams are approximately 20 times more likely to die than babies born 
weighing 2,500 grams or above Some studies (such as Case et al., 2005) only compare outcomes of 
individuals born with birth weight less than 2,500 grams and individuals born with weight 2,500 grams 
or above This is because the researchers believe that the benefit of increasing birth weight concentrates 
in the range of less than 2,500 grams only 
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sibling. Parents may treat each twin differently in the course of growth. Parents 

reinforcing the stronger twin may explain why a sibling bom with higher birth weight 

outperforms the other sibling. In this case, unfortunately, within-twins regression fails 

to remove the interactive effect because post-birth parental inputs are correlated with 

birth weight and are different between twins. As far as we know, no prior literature 

has investigated whether birth weight interacts explicitly with post-birth parental 

inputs between twins. In tum，there is no guarantee that within-twins estimate could 

identify the own birth weight impact. The Chinese child twin data set contains 

information on parental inputs on children. Thus, this study can examine explicitly 

whether parental inputs vary in response to the difference in birth weights between 

twins. 

The fourth objective is to examine whether adding an early sickness measure can 

reduce magnitudes of estimated birth weight effects.石 Currie et al. (2008) find that 

sibling fixed effects estimates of birth weight dummies diminish on medium-term 

outcomes when early health measures are controlled for, although the pattern of 

significance in birth weight dummies remains similar. The authors propose that part 

of the long-lasting impact of birth weight may occur by predicting future health 

conditions. Hence, the Chinese child twin sample is used according to this method in 

order to observe probable similar qualitative results. 

2.1.4. Major Findings and Contributions 

This chapter contributes to literature in four ways. First, this study is the first to use 

twin data from Asian developing countries for the analysis of birth weight effect on 

outcomes in the medium term. OLS results suggest that birth weight has significant 

impact on school performance, physical growth, health conditions, and character. 

Within-twins results indicate that birth weight has significant impact on physical 

growth and performing household chores, but no significant effect on school 

performance and other measures of health conditions and character. Overall, based on 

6 The sample size and information on sickness record of children of this study are rather limited relative 
to Cume et al. (2008). 
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within-twins findings, Chinese children bom with higher birth weight are taller, 

heavier, and perform more household chores. 

Second, this study is the first to apply threshold estimation on twin data. According to 

the results of spline and threshold regressions, overall, there is no evidence to support 

that birth weight effect is non-linear on medium-term outcomes. Findings from the 

present work indicate that within-twins results can be generalized to the whole 

population. 

Third, this study is the first to test the "interactive effect" mechanism directly. As a 

whole, using the Chinese child twin sample, no evidence supports the idea that 

within-twins estimate contains the interactive effect. Overall, OLS estimates tend to 

be biased upward relative to within-twins estimates on several measures of medium-

term performance. This suggests that the positive proxy effect exists, leading to 

significant OLS coefficients of birth weight measures. 

Fourth, different from Currie et al. (2008), the estimated coefficients of birth weight 

measures remain almost the same with or without controlling for an early sickness 

measure using the sample in this present work. Such findings may cast doubt on the 

conjecture of Currie et al. (2008). 

The rest of this chapter is organized as follows. Section 2.2 reviews and discusses 

several recent relevant studies. Section 2.3 describes the Chinese child twin data set of 

the present work. Section 2.4 introduces the methodology. Section 2.5 reports the 

results and interprets the implications. Section 2.6 summarizes the findings and 

implications. 

2.2. Literature Review 

Studies on the relationship between birth weight and outcomes from short to long 

term have been carried out for a long time. Many early studies using OLS regression 

have found significant birth weight impacts on later achievements. In the short term, 

babies bom with low birth weight have higher infant mortality rate than babies with 

birth weight higher than 2,500 grams (McCormick, 1985). In the medium term, 
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children bom with low birth weight are more likely to have difficulty in terms of 

school performance (McCormick et al.’ 1990; Gorman and Chaikind, 1998; Barbara et 

al., 2002; Richards et al., 2002). In the long term, based on extant literature, children 

bom with lower birth weight have lower educational achievements, lower earnings, 

and poorer health conditions (Currie and Hyson, 1999 and Case et al., 2005). 

However, as mentioned earlier, the OLS estimate of birth weight is likely to be 

subjected to omitted variable bias，and the estimated impact may not be the own effect 

of birth weight. 

To overcome the omitted variable bias, some researchers have switched to use 

siblings data (e.g., Conley and Bennett, 2000; Johnson and Schoeni, 2007), 

implementing the sibling fixed effects approach to compare the outcomes of siblings 

bom with different birth weights. However, this method can only control part of 

genetic factors and fails to control time-varying factors. For example, maternal 

behavior may be different for each pregnancy. Hence, several economists adopt the 

within-twins approach to analyze the impact of birth weight because twin comparison, 

especially that of monozygotic twins, is likely to identify the own effect. For instance, 

Almond et al. (2005) use twins bom in the US from 1995 to 2000 to compute the 

effect of birth weight on hospital costs, five-minute Apgar score, ventilator incidence, 

and infant mortality rates. According to Almond et al, (2005), the estimated effects of 

birth weight are significantly smaller in within-twins regressions than in the pooled 

OLS regressions. In addition, several studies use twin data to analyze birth weight 

effect on long-term outcomes (Behrman and Rosenzweig, 2004; Black et al., 2007). 

Relative to numerous studies on birth weight effect on short- and long-term 

performances, only one study focuses on twin data and medium-term outcomes. 

However, several studies exist on sibling data that estimate birth weight impact on 

school performance and health conditions over childhood and adolescent periods. The 

following segments briefly summarize the main findings of studies using twin or 

sibling data. 

The study by Oreopoulos et al. (2008) may be the only one to use twin data to analyze 

the impact of birth weight on outcomes in the medium term. Twin and sibling data of 

births between 1978 and 1985 in Canada are used to analyze birth weight effect on 

short-, medium-, and long-term performances. This study uses administrative data 
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from the Population Health Research Data Repository at the Manitoba Centre for 

Health Policy (MCHP) in Canada. According to within-twin-pair results, birth weight 

has significant negative effect on the number of physician visits for children between 

12 and 17 years old, and the probability of requiring social assistance after reaching 

18 years old. For school outcomes, some evidence supports that birth weight has a 

significant positive effect on the probability to reach Grade 12 by age 17. Little 

evidence supports birth weight having a significant impact on language arts standard 

test scores of Grade 12. 

Johnson and Schoeni (2007) use Panel Survey of Income Dynamics (PSID) 

observations for children bom between 1951 and 1975 in the US, consisting of 0-16 

year olds in the first wave interview in 1968, and children bom between 1968 and 

1975 in latter waves. They use passage comprehension reading (for children aged 6 or 

above), letters/words reading (for children aged below 6), broad reading summation, 

and Woodcock-Johnson mathematics scores (for children aged below 6) as measures 

of cognitive achievement of children. Results from sibling fixed effects regressions 

suggest that low birth weight has significant negative effect on passage 

comprehension reading and mathematics scores and significant positive effect on 

probability of dropping out of high school. 

Currie et al. (2008) use a large sibling data set with approximately 50,000 children 

bom between 1979 and 1987 from Manitoba, Canada, with after-birth follow-up 

record up to year 2006. Their study covers several medium-term outcomes for 

measures on language arts standardized test scores in Grade 12, choice of taking 

college-preparatory mathematics course in high school, choice of reaching Grade 12 

by age 17, and choice of applying for social welfare upon reaching 18 years old. 

Moreover, the hospital records consist of birth weight, congenital anomalies, and 

prenatal problems. In order to examine the influence of congenital anomalies, their 

sample includes observations with congenital defects. In addition, the effects of 

asthma, major injuries, attention deficit hyperactivity disorder (ADHD), conduct 

disorders, and the other major health problems classified by Adjusted Clinical Group 

(ADG) software are examined. In particular, the aforementioned after-birth health 

problems are separated by the age range: 0-3, 4-8, 9-13, and 14-18 years old for 

preschool years, early elementary school, early adolescence, and late teen years, 
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respectively. Based on results from sibling fixed effects estimation, Currie et al. (2008) 

find that children bom with lower birth weight are more likely to obtain welfare aid 

when reaching 18 years old, have lower language scores (only significant at the 

lowest birth weight category), and are less likely to reach Grade 12 by age 17. They 

further add congenital and early health measures for 0-3-year-olds in the regression. 

The pattern of significance of birth weight dummies is nearly the same as those 

without these additional control variables; however, the magnitude of estimated birth 

weight effects diminishes in general. Currie et al. (2008) propose that low birth 

weight is predictive of future health conditions, and that part of low birth weight 

impact is linked to later health conditions. 

All these studies use data from Western developed countries. Moreover, these studies 

have taken the fixed effects approach for granted (i.e., within-twins or sibling fixed 

effects), ignoring the possibility of an interactive effect. As noted earlier, it is possible 

that estimates from within-twins or sibling fixed effects regressions cover both own 

and interactive effects. This study hopes to shed further light on these matters. 

2.3. Data 

The data set for this study is obtained from the Chinese Child Twins Survey (CCTS). 

This data set has been used in Rosenzweig and Zhang (2009). ^ The survey was 

designed and supervised by Professor Junsen Zhang and was carried out by the Urban 

Survey Unit (USU) of the National Bureau of Statistics (NBS) in late 2002 and early 

2003 in the Kunming District of China. Kunming is the capital of Yunnan Province, 

located in the far southwestern part of China.^ The CCTS covers all households with 

twins aged 7 to 18 and a sample of households with non-twins in the same age range. 

The families with twins were identified by USU, which used the 2000 population 

census for Kunming to sort out households with children having the same birth year 

and month for the 7-18-year-olds. According to the addresses provided by the census 

office, these potential families were visited to determine whether the children were 

7 The objectives, methodology, and the targeted outcomes of interest of the current study are largely 
different from Rosenzweig and Zhang (2009) The differences between the present study and their 
paper are briefly discussed m Section 2.4. 
8 In Kunming, the one-child policy is enforced in urban households. Rural households are exempted 
from the policy and can have two children at maximum even if the first-bom child is a male 
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twins. Once confirmed, relevant family members were interviewed. To allow for 
comparison with the twin sample, for every child twin household identified, the fourth 
household on the right hand side of the same block was surveyed to represent a non-
twin child household. If the fourth household was not suitable for interview, 
interviewers switched to the fifth, sixth, and so forth. 

This survey covered a broad range of information on various aspects, including 

parental expenditures on children, parental coaching and teaching attributes, and 

children's performances in school, physical growth, health conditions, and character. 

During the visit, parents and children were interviewed separately for specific sections. 

The questionnaire comprised 10 parts, labeled from A to J. Sections A to C and E to F 

contained questions specifically targeted to parents: family attributes, such as 

educational achievement, earnings, expenditures, parent's evaluation on performance 

of twins, and so forth. Section D was related to the characteristics of children in 

school, and was answered by both parents and children. The other sections, focusing 

on parent-child interactions, and performances of the children in school and at home, 

were answered by children. Furthermore, children themselves were separated in 

different rooms when answering the specific questions in Sections G to J of the 

questionnaire. Such arrangement was aimed to obtain responses that were more 

accurate. 

The following requirements were used to classify identical twins in the child twin data 

set: same sex, same hair color, same eye color, and very similar appearance. 

Consequently, 931 identical twin pairs were contained in the child twin data set. Some 

observations have missing data on required variables for analysis, and thus were 

dropped from identical twin sample? The final sample used for analysis includes 547 

twin pairs (1,094 observations). 

Generalizability of Twins-Based Estimation 

9 In the data set, information on several diseases and malfunctions m body that the respondents had 
suffered from is presented For illnesses with distinct features on appearance or behavior, including 
stammering, hyperactive behavior, brain disorders, monophobia, deafness, blindness, broken leg, and 
plastic surgery defect, if either or both siblings had suffered from these illnesses, they were excluded 
from our sample A total of 42 observations were dropped. 
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The usefulness of the estimates from within-twin-pair regression relies on whether the 

empirical results can extend to the general population dominated by singleton births. 

The average values of key attributes in twin and singleton samples are reported for 

comparison. Table 2.2 summarizes the descriptive statistics of identical twins, whole 

twins (identical and non-identical), and non-twins from the present survey. As shown 

in Column (1)，birth weight of each identical twin was approximately 2,400 grams on 

average, slightly less than the upper bound of low birth weight. The mean age of the 

children was approximately 11 years. Using the US representative sample as basis, 

under the same age and gender group, the height and weight of Chinese child twins 

were approximately one standard deviation lower than those of the US sample in 

relation to the mean of z-score of height-for-age (HAZ) and weight-for-age (WAZ). 

On the average, the parents had 9 years of schooling. The fathers had mean earnings 

of 700 RMB per month, while the mothers had mean earnings of 476 RMB per month. 

By comparing the mean statistics in Columns (1) and (2)，we find that all the 

attributes of identical child twins were almost the same as those of whole child twins, 

including both identical and non-identical twins. 

A comparison of the mean values in Columns (1) and (3) shows that the average birth 

weight of singletons was approximately 3,100 grams, which was 700 grams higher 

than that of identical twins. For HAZ and WAZ, singletons were approximately 0.9 

and 0.6 standard deviations lower than those of the US representative sample. 

Apparently, singletons tend to grow up slightly faster, and are taller and heavier, than 

twins under the same age and gender group. Although twins were found to be 

physically weaker than singletons in childhood, the educational level and monthly 

earnings of the parents of singletons and identical twins were very close. Thus, the 

difference in average physical growth between twins and singletons in childhood is 

likely because, on the average, children from twin births were bom with lower birth 

weight compared with singleton births. 

Twins vs. Singletons Births 

According to the descriptive statistics shown in Table 2.2, the major difference 

between twin and singleton children is birth weight. Other twin studies also report 

such a pattern. As the mothers of twins bear two babies simultaneously, the average 

weight of each twin is less than that of singletons at birth. Figure 2.1 plots the birth 
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weight distributions of singletons and identical twins，showing that approximately 

50% of twins bom less than 2,500 grams. Nevertheless, the shapes of the dispersion 

of birth weight are very close over identical twin and singleton samples. Shifting the 

twin distribution to the right by approximately 600 grams reveals a large overlap 

between the two distributions. 

To investigate further the external validity of using twin data, the relationship 

between birth weight and medium-term outcomes is plotted across twin and singleton 

samples, as shown in Appendix Figures 2,1 to 2.7. The patterns of the relationship 

between each outcome and birth weight are similar over child twin and singleton 

samples，10 suggesting that results from the twin data may be generalizable to the 

whole population. Black et al. (2007) and Royer (2009) also plot such kind of figures 

and make similar judgments. 

How and Why Birth Weight Differs between Twins 

In the distribution of birth weight difference within identical child twins (Figure 2.2), 

only 14% of twin pairs have the same birth weight; 29% have 100 or less than 100 

grams weight difference; approximately 26% have 100-200 grams difference; 

approximately 23% have 200-500 grams difference; and the remaining 8% have more 

than 500 grams difference. This dispersion allows us to obtain the variation in the size 

of birth weight within twins to implement within-twins estimation.'' 

One concern is the exogeneity of birth weight difference between twins. According to 

a WHO report, the two common reasons for low birth weight of infants are short 

gestational length and low fetal growth rate (intrauterine growth retardation or lUGR), 

As gestation length is equal between twins, the difference of birth weights within a 

twin pair is mainly due to differences in fetal growth rates. This means that the 

nutritional intakes for twin siblings are different when they are inside the womb; their 

The volatility m the low and upper ends of the birth weight distribution is due to rarity of such data 
with two ends. 
‘‘To test the sensitivity of the empirical results to any outliers, the observations m which the absolute 
difference in birth weight between twins exceeds 3 standard deviations from the mean of the absolute 
difference are excluded. As a result, a total of 24 observations are dropped, accounting for 2.2% of the 
original sample (1,094 observations) The withm-twms results for the impact of birth weight on 
medmm-term outcomes and the relationship between parental inputs and birth weight (not shown) are 
almost the same with or without excluding these 24 observations. Thus, the results are not sensitive to 
any outliers 
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different locations inside the womb can in fact affect nutrient absorption. If the 

location of the umbilical cord attached to the placenta of one twin is better, then, 

despite having the same genes, this sibling will receive more nutritional intake and 

blood perfusion, resulting in difference in birth weights. Furthermore, as the 

positioning of twin siblings is random, the resulting birth weight difference between 

twins is exogenous from other observable and unobservable family factors. 

2.4. Methodology 

2.4.1. OLS, Within-Twin-Pair Regressions, and Medium-Term 
Outcomes 

In this section, the empirical framework in estimating birth weight effect is illustrated, 

and measures of medium-term outcomes are introduced. In particular, in response to 

the possible mechanisms that underlie birth weight impact (own effect, proxy effect, 

and interactive effect), we discuss whether OLS and within-twins regressions could 

identify the own effect of birth weight. 

OLS Regression 

For simplicity, the following equation uses BW to represent the measure of birth 

weight. 12 

； 二 嫌y + 《 / + 仅 + < P Z i � + 〜， (2.1.1) 

where i refers to a family; j refers to a specific child in a family; y^ is the outcome of 

sibling j in family i; BW^^ is the birth weight measure; / is a set of unobservable 

family characteristics, including genetic factors which are correlated with birth weight; 

p” is a set of post-birth parental inputs on sibling j in family X^ refers to a set of 

other observed family factors; Z” is a set of observed individual variables that affect 

the outcome, such as age, gender,'^ birth o rder , and so forth; and ^̂  is the error term 

that is assumed independent from all the other variables in the equation. 

This study has three measures of birth weight One is the weight at birth directly. Another is log birth 
weight The third proposed measure of birth weight is a dummy variable that equals 1 for birth weight 
less than 2,500 grams, otherwise, it is 0. 

Gender is a dummy variable that equals 1 if the twin is a male; otherwise, it is 0 
Birth order is a dummy variable that equals 1 if the twin is born first; otherwise, it is 0. 
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The coefficient of interest is p, which measures the own effect of birth weight on 

outcomes, holding all other observable and unobservable factors constant‘ If f � a n d 

Py cannot be controlled, then the OLS estimate ( /?狐 ) i s biased and captures the joint 

effect, including (1) own effect, (2) proxy effect, and (3) interactive effect. 

Pols + + 式 ,丄、• (2.1.2) 

Within-Twins Regression 

As identical twins have identical genes, common family background, and the same 

neighborhood, they are expected to have the same f^}^ In addition, parents likely treat 

them very similarly. Thus, p八 and p̂ ^ are expected to be invariant within twins 

inside household i. 

The within-twin-pair fixed effects estimation is specified as follows: 

兄1 = /^BWii 式 Pn + 仅 X +̂ '̂2丨丨 (2.1.3) 

=/^服12+ + + a 不 + — + ( 2 . 1 . 4 ) 

The result of first difference of Equations (2.1.3) and (2.1.4) is 

少 , 】 = J 0 { B W , + -ZJi-s,—《2. ( 2 . 1 . 5 ) 

The within-twin-pair e s t i m a t e w h i c h is unbiased, measures the own effect of 

birth weight. 

However, some researchers propose that the within-twins estimate may still be biased 

because parental inputs (which may not be observed or available in the data set) may 

be interacted with birth weight. For instance, parents can reinforce a twin bom with 

Fraga et al (2005) point out that identical twins have the same DNA in their neurons (genotype) but 
do not have the same experience such as environmental factors, leading to differences through 
epigenetic in gene expression (phenotype) Epigenetic factors refer to the chemical markers that attach 
to genes and affect how they are expressed through slowing or shutting the genes off or increasing their 
output despite there is no change in the underlying DNA sequence. The epigenetic changes in neuron 
function affect neurobiological pathways that affect health (physical and mental), behavior and learning 
The impacts of epigenetic on gene function begin at conception and utero development, and then 
continue after birth (Shonkoff, 2009). In the child twin sample, both twins lived together with their 
parents and had the same living environment Thus, epigenetic differences between child twins are 
likely to be negligible and would not affect the interpretation of the empirical results in this chapter 
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higher birth weight (more talented). In this case, within-twins estimate may cover 

both own and interactive effects. That is, 

——,丄 r , where (2.1.6) 

This remaining bias is discussed further in Section 2.4.3. 

Measures of Medium-Term Outcomes 

In the next segments, we introduce three categories of medium-term outcomes: (i) 

school performance, (ii) physical growth and health conditions, and (iii) character. 

(i) School Performance 

The first category is related to school outcomes, including Chinese language marks, z-

score of Chinese language marks, mathematics marks, z-score of mathematics mark, 

and the number of "three-good student" awards received. Chinese language and 

mathematics scores range from 0 to 100. However, as the children attended different 

schools and the school quality was different, especially across urban and rural regions, 

the scores used here may not be a good indicator of the performance because they do 

not have a standard s c a l e . T o lessen the problem, we generated z-scores of Chinese 

language and mathematics marks by primary-secondary level and rural-urban 

reg ion , In addition, the data set of the present study recorded the number of "three-

good student" awards received (i.e., award given to a student who performs well in 

each of the following aspects: moral and character, academic performance, and health 

status). 

(ii) Physical Growth and Health Conditions 

The second category focuses on the physical growth and health conditions of children 

consisting of z-scores for height-for-age (HAZ), weight-for-age (WAZ), body mass 

index-for-age (BAZ)/^ underweight/^ obese,2�and frequency of hospital visits for the 

Despite the data set having records of middle school examination, the observations were too few for 
analysis. 
17 The original score subtracts the specific mean and then divides by specific standard deviation in 
primary-urban sample, primary-rural sample, secondary-urban sample, and secondary-rural sample 
separately. 

“Body Mass IndexiBMI)= 
• g h t in Ki log rams \ 乂 ̂  ̂ ^^^^ 

{Height in centimers) 
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previous academic semester. HAZ, WAZ, and BAZ are common indicators in 

measuring physical growth of children. For instance, HAZ measures the number of 

standard deviations of height of a child deviating from the average height in a specific 

group by age and gender. Underweight and obese dummies are classified by BAZ. 

Frequency of hospital visits measures the frequency of visiting physicians (0, 1, 4，7， 

and 10 times in the last school semester). 

(iii) Character 

The third category focuses on the character of children. It includes three indices; 

"good character," “bad character," and "do household chores." It is interesting to 

examine the impact of birth weight on these noncognitive measures. Prior literature 

using twins or sibling data mainly examines the outcomes of cognitive development 

such as academic performance and physical health during childhood and adolescent 

period. Indeed, Cunha and Heckman (2007) point out that skills and abilities have 

multiple dimensions and non-cognitive skills (such as perseverance, self-control, self-
11 

esteem and so forth) could foster cognitive skill. Early studies (McCormick et al.， 

1990; Corman & Chiakind，1998) use cross-sectional data to study the impact of birth 

weight on behavior problems. For instance, McCormick et al. (1990) use the U. S. 

data from 1981 National Health Interview Survey and find that very low birth weight 

children have higher probability to have school difficulty and behavior problems. 

Thus, this study aims to carry out within-twins estimation to identify the own effect of 

birth weight on the following non-cognitive measures. 

The data set of the present study contains 19 questions on the strength and weakness 

in character of twin siblings, such as being bad-tempered, worried, anxious and 

subversive, cautious, persistent, and so forth. Parents answered these questions 

The BMI value is plotted on the BAZ growth charts generated by the Centers for Disease Control and 
Preventions (CDC) to get a percentile ranking The percentile displays the relative position of children 
among a group with same sex and gender 

Underweight is a dummy variable that equals 1 if BAZ of the child is less than the percentile 
based on the BAZ growth charts, otherwise, it is 0. 

Obese is a dummy variable that equals 1 if BAZ of the child is greater than the percentile based 
on the BAZ growth charts; otherwise, it is 0 
21 Several prior studies (Bowles et a l , 2001, Cunha and Heckman, 2008, Cunha and Heckman, 2009) 
also find that noncognitive abilities have significant influences on long-term achievements such as 
educational attainment, earnings, and so forth. 

Good characters include "be obedient for adult's request," "having at least one good friend," "in 
general liked by other children," "be cautious," and "be persistent and focus for a long time “ Bad 
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based on child performance over the past six months. There were three possible 

answers: completely not matched, some matched, and perfectly matched. If the 

answer was "perfectly matched," then the child is regarded as having this attribute. 

We summed up the good personality traits to generate the good character index 

ranging from 0 to 5. Similarly, the bad character index is composed of several bad 

personality traits ranging between 0 and 15. The do household chores index gauges 

how often the child does household chores. The questionnaire asked children 

regarding the frequency of doing the following tasks: packing schoolbag, making bed, 

tidying up room, washing clothes, preparing dinner, cooking dishes, washing dishes, 

and cleaning up room. Children were requested to answer 1 (everyday), 2 (often), 3 

(sometimes), 4 (seldom), or 5 (never) for each task. If the child answered 1 (everyday) 

or 2 (often) for a task, then a score of 1 is given to this task; otherwise, 0. These 

scores were added to obtain the do household chores index ranging between 0 and 8. 

This index is expected to measure the virtue of the child at home. 

2.4.2. Threshold Estimation and Test of Non-Linearity Impact of 
Birth Weight on Medium-Term Outcomes 

In Section 2.3, the outcomes are found to be similar between singletons and twins 

over the birth weight distribution. The findings support the generalizablity of 

estimation from the twin data. However, another concern for the usefulness of the 

estimation from twin data comes from the potential non-linearity influence of birth 

weight on later outcomes. Most of the birth weight of twins falls within the lower 

range of birth weight distribution. For instance, birth weight may have significant 

influence only when it is less than 2,500 grains. Holding this belief, the estimates of 

birth weight from twin data tend to exaggerate the impact on general population 

dominated by singleton birth. Some studies, such as that by Case et al. (2005), merely 

examine the impact of low birth weight. 

characters consist of “be unstable and hyperactive," "always complain uncomfortable such as having 
headache," “be bad tempered," "be lonely," "be worried by many things," "be anxious and subversive," 
"always fight and argue with other kids," "always be unhappy," "easily get distracted," "easily lose 
confidence m new environment," "always tell lies," "be bullied by other children," "steal things at 
home, in school, or other places," and "be frightened easily by many things “ 
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As noted before, low birth weight (LBW) is defined by the WHO as weight of less 

than 2,500 grams (5.5 pounds). The cut-off point at 2,500 grams is based on 

epidemiological evidence on infant mortality. However, this knot point may be 

unsuitable for subsequent studies on later outcomes. Black et al, (2007) claim that 

continuous measures (e.g., log birth weight) fit the data much better than a dummy 

variable of low birth weight on long-term outcomes. Their findings have aroused our 

interest in examining the validity of the common knowledge of 2,500 grams as a 

watershed for medium-term outcomes. 

To our knowledge, no prior literature examines the non-linearity effect of birth weight 

on medium-term outcomes; thus, examining this issue using Chinese child twin 

sample is worthwhile. Moreover, recent studies have opted to use spline regressions to 

test the non-linearity effect of birth weight. As noted earlier, the major limitation of 

spline regressions is that the value of the knot(s) and the number of knots should be 

known in advance. The reliability of birth weight estimates from spline regressions 

remains in question because the results are highly affected by the initial settings of the 

value and the number of knot points. Thus, in addition to spline regressions, the 

present study applies the threshold estimation developed by Hansen (1999) on twin 

data to estimate the threshold level of birth weight on medium-term performances. 

The following shows that the test of single threshold against zero threshold is 

equivalent to test whether the slope coefficients are equal across two segments of 

birth weight distribution. If the null hypothesis of no threshold is not rejected, the 

estimated coefficients are not significantly different across two regimes, in turn 

providing evidence to support the linear impact of birth weight. The test of existence 

of threshold(s) can be regarded as a test of non-linearity effect of birth weight. Briefly, 

we will introduce the methodology and hypothesis testing. 

Hansen (1999) has developed a threshold regression method for non-dynamic panel 

data with individual specific fixed effects. The resulting estimated threshold levels are 

more reliable than other methods since the threshold is a global optimum. In Hansen's 

original framework (1999), i refers to an individual, j refers to time, and fixed effect 

” F o r details, see Hansen (1999). 
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refers to individual heterogeneity; in the framework of this study, i refers to a family,; 

refers to twin siblings, and fixed effect refers to family specific effect. 

The structural equation that we are interested in is 

— \MW” “ 丄 “ 说 广 a X” Z，e”if BWtj 么 Y 
”\PiBW,广 3;f’ + 广 a X,广 <p + 乂 BWij > / 

where i denotes a specific household; j (=1,2) refers to the sibling inside a household, 

and the control variables are the same as those in Section 2.4.1, 

Intuitively speaking, if the birth weight effect is more significant and larger on the 

lower end (i.e., y = 2500), then p�, which corresponds to the range of <2,500 grams, 

is significantly greater than , which corresponds to the range of > 2,500 grams. 

This indicates that the marginal benefit of increasing birth weight for <2,500 is more 

significant and larger than for those >2,500 grams. 

To remove / and p^j, which are supposed to be equal for twins within a family (/), 

the family-specific means are taken off, 

X � + e � , (2.2.2) 

r 
where 兄;=兄_；一歹,，>̂ 二 

A 

vAy 

L 7=1 

这BW”I[BWi广力 

� 1 . 

/(•) is an indicator function, 

I ; 二 义 厂 叉 , ， a n d < = � - � , 

For any given / , the slope coefficients in Equation (2.2.2) can be estimated by 

the OLS regression. 

The estimated optimal f is the one that minimizes the sum of squared errors. To 

implement the minimization, distinct values of birth weight in the sample are first 
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sorted. Next, smallest and largest 5% distinct values of birth weight are excluded. The 

remaining values constitute the possible values of y . For each value of birth weight 

within the remaining pool, regression is implemented and the sum of squared errors is 

computed. The minimum value of the sum of squared errors yields the optimal 

estimated f . 

The next step is to test the existence of a threshold. The null hypothesis of no 

threshold effect is expressed in the following linear constraint: Hq .. 二 ？^ This 

test is same as testing for the presence of non-linear influence on birth weight.^^ The 

null hypothesis is rejected if the p-value is smaller than the pre-determined critical 

value. If the null hypothesis is rejected, the presence of a threshold effect of birth 

weight is supported, showing evidence of the non-linearity effect of birth weight. 

Furthermore, if a threshold effect of birth weight exists, the value of threshold may 

not cluster at 2,500 grams. Thus, the above-mentioned threshold regression method 

not only tests the existence of a threshold effect, it also gives the estimate of the 

threshold of birth weight with respect to each of medium-term outcomes. 

2.4.3. Tests on the "Interactive Effect" Mechanism 

As previously noted, there are three main possible mechanisms underlying the 

significance of birth weight estimate in OLS and within-twins regressions. First, birth 

weight itself has own positive influences. Second, birth weight effect is a proxy for 

the impact from unobserved genetic or other family factors. Third, birth weight 

interacts with post-birth parental inputs. 

In general, the OLS estimate is biased, and the OLS estimated impact is a joint effect 

including own, genetic, and interactive effects. Recall, 

f ^ L s 小 《 頃 + S 严 广 仏 ( 2 . 1 . 2 ) 

It IS possible that there is more than one threshold. The null hypothesis becomes single threshold 
against double thresholds. 

As the true threshold / is unidentified in the null hypothesis, the classical tests do not have standard 
distributions and are not applicable in this case. Hansen (1996) proposes that bootstrapping can be used 
to simulate the asymptotic distribution of the likelihood ratio test. 
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Generally, identical twins have the same genes and similar family background; thus, 

the proxy effect is likely to be removed in within-twins regression. If parents treat 

twins similarly, within-twins estimate is likely to identify the own effect. However, it 

is possible that the parents may treat the twins differently in childhood; that is, from 

the point of view of the parents, their children are not ‘‘identical,，，even if their genes 

are the same. Almond et al. (2005) propose that the long-lasting effect from within-

twins result is driven by reinforcing post-birth parental inputs on a specific twin bom 

heavier. In this case, within-twins estimate is biased upward as it contains not only the 

own effect but also the positive interactive effect. In contrast, parents may compensate 

on a twin bom with lower birth weight; thus, there is a negative correlation between 

post-birth parental inputs and birth weight. In this case, within-twins estimate is 

biased downward. Recall, 

+ ‘ Where cov(ABJV,”Ap)y^Q. (2.1,6) 

To the best of our knowledge, no prior study has examined the "interactive effect" 

mechanism directly,^^ and no prior study has investigated whether twins are cared for 

by parents identically. The advantage of the child twin data set in the current study is 

that it consists of several parental inputs towards twins, including parental coaching, 

parental teaching, and parent's monetary expenses. The data provide a good 

opportunity to examine whether parents care for twins differently with respect to the 

difference in birth weight. If birth weight mainly mediates its effect through such 

interaction, parents would expectedly spend resources differently on children bom 

with different birth weight. Thus, this study examines whether parents provide more 

or less the same care for the child bom with higher birth weight. Although the present 

study cannot examine all parental inputs, there is a reasonable expectation that both 

observable and unobservable parental inputs are correlated with birth weight, and that 

To test the possibility of "interactive effect", some studies separate the whole twin sample based on 
some criteria including educational attainment of the mother (with twelve or more years of schooling), 
family income, birth order of children (Black et al.，2007), and family size (Royer, 2009). This is based 
on the belief that parents m better-off families (in which parents are higher-educated or family size is 
smaller) are more likely to compensate on a twin bom with lower birth weight. Withm-twms estimates 
are expected to be smaller � n better-off households if there is sizeable influence of birth weight coming 
from the interaction with parental inputs. These two studies claim that no definite judgment can be 
made from the results across sub-samples (not shown). 
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the birth weight effect is driven by both observable and unobservable parental inputs 

based on the "interactive effect" mechanism. The inputs of parents are separated into 

three main categories:” 

(i) Parental Coaching 

The first set of inputs focuses on parent-child communication and parental guidance 

towards the behavior and performance of the children. The set comprises several 

indices: parent-child contact (ranging from 6 to 30), parental punishment (7 to 21), 

parental ignorance (2 to 6)，and two indices for parental reaction towards their child's 

disappointing academic performance [i.e., scolding (4 to 20) and concerning (4 to 20)]. 

As for the relevant questions asked in the interview that could generate the above-

mentioned variables, the answer was given by the children individually in a separate 

room in order to obtain replies that were more reliable. 

For instance, the parent-child contact index is a sum of the frequency of events that 

occurs between the child and their parents, including discussing an issue with parents, 

sharing with parents the events that happened in school, sharing own ideas, dining 

with parents, playing games with parents, and watching TV with parents. In each 

event, the child was asked to answer 1 (never), 2 (seldom), 3 (sometimes), 4 (often), 

and 5 (everyday). The values were added to generate the parent-child contact index 

ranging from 6 to 30. The higher the value of the index, the more frequent the contact 

between the child and parents. 

27 Rosenzweig and Zhang (2009) use the same Chinese child twin data set to investigate the potential 
weakness of using twinning as exogenous instrument for testing the quantity-quality (Q-Q) trade-off 
hypothesis parents may allocate resources differentially across their children m response to the 
difference in ability among siblings. Their focus and the objective of the current study are very 
different Their study aims to build up a theoretical model with empirical evidence to support that 
parents are likely to reinforce the more talented child. Thus, the method of prior studies using twinning 
on parity N to estimate the influence of family size on the quality of children on parity N-i is 
problematic and the estimated effect is undervalued The mam role of adding birth weight is to serve as 
a control variable of endowment of twins The objective of the current study is to examine the influence 
of birth weight on the medium-term outcomes and whether parents treat identical twins differently with 
respect to the difference m birth weight In addition, most of the variables used in the current study are 
different from the variables used by Rosenzweig and Zhang (2009). Apart from Chinese language score, 
mathematics score, and health measures, the current study also covers other measures such as the 
number of "three-good student" award, and measures of character as the dependent variables In 
addition, aside from school, clothing, and total expenses, measures of coaching are also taken into 
account as parental inputs Furthermore, the sample m the current study only includes identical twins 
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The parents were also asked regarding their reactions when a child did not obey a 

parental order (i.e., scolding, reducing allowances, and so forth). Each child was 

asked to answer 1 (seldom or never), 2 (sometimes), or 3 (often) to each response. 

The punishment index (7 to 21) is the sum of the responses of each child to the 

following actions: "scold you," "stomp feet," "spank you," "ground you," “order you 

do housework," "reduce your allowance," and "do not allow watching TV or set 

limitation on watching TV." Ignorance index (2 to 6) is the sum of the child responses 

to these two reactions: "ignore you" and "tell you to go to your bedroom." 

The last two indices are generated from the children's answers for questions related to 

reactions of parents when they were dissatisfied with children's academic 

performance. To each response, a child had five possible answers, ranging from 1 

(never) to 5 (very possibly). The scolding index (4 to 20) is the sum of the answers to 

the following reactions of parents with regard to punishment (i.e., “blame you," 

"punish you," "tell you to spend more time to study," and "restrict your non-academic 

activities"). Similarly, the concern index (4 to 20) is the sum of the answers to the 

reactions of parents, such as "discuss with you the cause of the problem," "wait and 

let you improve," "spend more time tutoring you," and "contact your school teacher.，， 

(ii) Parental Tutoring on Schoolwork 

Apart from the above-mentioned parental coaching measures, the present study 

concentrates on the parental tutoring inputs on the studies of the children. Children 

were asked on the frequency of the following kinds of assistance provided by the 

parents: tutoring after class, checking homework, and assigning extra homework. The 

binary indicator for each measure equals 1 if the child replied that parents employ 

these actions 1—3 times every week or more; otherwise, it is 0. 

(iii) Parents' Monetary Expenses 

The monetary spending of parents on their children was also examined using these 

three measures: clothing expenses, school expenses (sum of school tuition, buying 

books, stationery, home tutor expenses, training class expenses, and hostel fee), and 

total expenses (sum of clothing, school, and other expenses). 
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2.4.4, Test on Birth Weight Effect through Early Health Conditions 

Currie et al. (2008) suggest that part of the birth weight effect occurs because it is 

predictive of later health conditions. In this case, the within-twins estimated birth 

weight effect is expected to decrease upon the addition of early health measures in the 

regression. The child twin data set of the present study consists of a few common 

sicknesses occurring in early childhood, including continuous diarrhea, serious lack of 

calcium, asthma, whooping cough, fracture, and heart disease. As the sample size is 

small, a dummy variable equal to 1 is used if the child suffered from at least one of 

the above-mentioned sicknesses from infancy period up to 5 years old. This dummy 

variable in the within-twin-pair estimation allows for the investigation of the 

significance and magnitude of the birth weight estimates, and if these are affected 
28 

when early health conditions are controlled. 

2.5. Results 

2.5.1. Results of Birth Weight Impact on Medium-Term Outcomes 

In this section, the empirical results of the influence of birth weight on medium-term 

outcomes are interpreted based on the child twin sample of 1,094 observations (547 

pairs). The regression results are summarized in Table 2.3. 

First, in the case of Chinese language mark, mathematics mark, and corresponding z-

scores, both OLS and within-twin-pair estimates of birth weight are insignificant. For 

the number of "three-good student" awards received, children with higher weight at 

birth have higher chance of receiving more awards based on the OLS results. 

However, the estimates are insignificant and smaller in the within-twin-pair approach. 

These results suggest that birth weight is related positively to certain good attributes 

of the parents (e.g., genes) and neighborhood environment, leading to an upward bias 

in OLS estimation. Qualitatively, such findings are similar to the findings of 

Oreopoulos et al. (2008) in which the OLS estimates are significant and larger; 

In addition, a dummy variable for the child suffered from at least one kind of the above-mentioned 
illnesses after 5 years of age will also be added as a control variable. 
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however, fixed effects (FE) estimates (within-twins and sibling FE) are almost 

insignificant and smaller on a standard language art score in Grade 12. 

Next, the results on physical growth and health conditions are discussed. For the z-

score of height-for-age, the within-twin-pair results indicate that there is a significant 

positive effect of birth weight on height and the magnitude of the estimates is slightly 

less than the OLS estimates. For z-scores of weight and BMI, both the OLS and 

within-twins estimated coefficients of birth weight are similar and significantly 

positive. In addition, in the case of the probability of being underweight, despite the 

OLS estimates are significantly positive, within-twin-pair estimates are insignificant. 

For the probability of being obese, the OLS estimated coefficients of birth weight and 

log birth weight are insignificant while within-twin-pair estimated coefficients of birth 

weight and log birth weight are positive and marginally significant at the 10% level.^^ 

Furthermore, OLS results suggest that birth weight has a significant negative impact 

on the frequency of hospital visits; however, the within-twins results indicate no 

significant effect because all within-twins estimates are smaller and insignificant. This 

finding is similar to that of Almond et al. (2005): pooled OLS estimation overstresses 

the low birth weight effect on short-term health conditions and hospital costs. 

Third, as far as we are aware, the current study is the first twin study to examine the 

birth weight effect on the characters of children. In the case of bad character index, 

OLS results suggest that a child bom with lower birth weight behaves worse than does 

a child bom with higher birth weight. However, no significant birth weight impact on 

the good and bad character indices within-twins results can be found. In addition, 

interestingly, both the OLS and within-twin-pair results support that children bom 

with higher birth weight do more household chores. 

As a whole, according to the within-twins results, there is no evidence to support that 

birth weight has a significant impact on academic performance. Moreover, birth 

weight is noticeably beneficial for the development of physical growth in childhood, 

reflected in z-score of height, weight, and BMI. On the average, a child bom with 

For the underweight dummy, the results m logit and FE logit regressions are qualitatively close to the 
results in the OLS and within-twins regressions. For the obese dummy, both logit and FElogit estimates 
of birth weight measures are insignificant. 
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higher birth weight tends to grow faster, and be taller and heavier in comparison to a 

child with lower birth weight. Interestingly, OLS and within-twins estimates are quite 

close in these growth measures. In addition, children bom with higher birth weight 

perform more household chores. Furthermore, the OLS regression overstates the birth 

weight effect on school performance, other measures of health conditions, and 

personality trait in the medium term. 

One point should be reminded that the above findings are subject to measurement 

error bias. Let BW,�=BW* . BW* is the true birth weight, is the measurement 

error. Suppose the classical errors-in-vanables (CEV) assumption is satisfied, that is, 

the measurement error is uncorrelated with BW*. The OLS estimate of birth weight 

will be closer to 0. This is called the attenuation bias. Within-twins estimation can 

remove the unobserved factors through differencing within twins, however, this 
""in 

method tends to exacerbate the measurement error bias. In our child twin sample, 

the birth weight records of child twins were reported by their parents. As the records 

provided by twins' parents are quite reliable, the measurement error bias seems not to 

be a big problem. Furthermore, Currie (2009) mentions that the measurement error 

tends to be random in birth certificate data while the measurement error in maternal 

reports tends to be nonrandom and thus the estimates from regressions controlling for 

mother fixed effects will be larger since the bias from mother-specific measurement 

error is removed. In this case, if twins' parents overstate or understate the birth weight 

of each twin by the same amount systematically, then e , �； ê ) • For the within-twins 

estimation, we have 

+ + Under this situation, 

the measurement error may be eliminated in the estimation. 

See Grihches (1979) and Bound and Solon (1999). 
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2.5.2. Results of Spline and Threshold Regressions on Medium-Term 
Outcomes 

This section reports on the results of spline and threshold regressions of birth weight's 

impact on outcomes in the medium term. Table 2.4 shows the results of spline 

regressions with a knot point at 2,500 grams. According to the F-test results of the 

OLS regressions, birth weight has a non-linear impact on WAZ, BAZ, and the 

probability of being underweight and obese. However, within-twin-pair estimates of 

birth weight are not significantly different across two segments. 

To examine the validity of the benchmark point at 2,500 grams and to have a more 

reliable test on non-linearity, the threshold approach proposed by Hansen (1999) is 

applied on twin data. Table 2.5 reports the results of the likelihood ratio test for the 

existence of the threshold effect. According to the bootstrapped p-value, there is no 

evidence to support the non-linearity effect of birth weight since all corresponding p-

values are greater than 0.10 in the single threshold model. 

In brief, to our knowledge, this is the first study to apply threshold estimation on twin 

data. Overall, there is no evidence to support that the effect of birth weight is non-

linear on medium-term outcomes. Thus, the within-twins results in Section 2.5.1 do 

not overestimate the impact of birth weight, and can be generalized to the whole 

population. 

2.5.3. Analysis of the "Interactive Effect，，Mechanism 

As previously noted, the rationale of using twin data for within-twins regression is to 

remove unobservable omitted factors, which are presumed to be identical between 

twins. However, do parents really treat twins identically? In particular, would the 

birth weight effect operate through the interaction with post-birth parental inputs? Do 

parents reinforce a twin bom with higher birth weight or compensate on a twin bom 

with lower birth weight? "Interactive effect" mechanism is tested and the results are 

reported below. A comparison and interpretation of OLS and FE results of prior 

3
 

3
 



studies regarding the birth weight effect on health conditions and academic score over 

childhood and adolescent period is also presented. 

First, according to the OLS results shown in Columns (1) to (3) of Table 2,6，birth 

weight estimates are insignificant on parental coaching and teaching measures. 

Nevertheless, OLS estimates of birth weight and log birth weight are significantly 

negative, while the estimate of the LBW dummy is significantly positive for 

children's school expenses and total expenses. This means that parents spend more 

money on children bom with lower birth weight across households. However, 

according to within-twins results shown in Columns (4) to (6), all estimated birth 

weight coefficients are insignificant in the case of parental coaching measures, 

tutoring measures, and parent's monetary expenses, except for the punishment and 

concern indices. This means that parents do not provide more contact, devote more 

teaching effort, or spend more money on a twin bom with higher or lower birth 

weight inside households. But, parents are less likely to punish a twin bom with low 

birth weight, even if the child does not obey a parental order and parents are also less 

likely to be concerned with this child even if the child's performance is disappointing 

inside the family. 

As a whole, the above findings support that parents treat twins bom with different 

birth weight similarly inside households. Hence, no evidence supports that within-

twins estimate contain the interactive effect. In contrast, the pooled OLS results 

indicate that parents spend more money (school expenses and total expenses) on 

children with lower birth weight across families. The findings may support the 

argument of Behrman and Rosenzweig (2004) that birth weight and post-birth 

parental inputs are negatively related across households.^^ The following segments 

compare and discuss the OLS and FE (within-twin-pair or sibling FE) results in 

relevant studies, including Johnson and Schoeni (2007), Currie et al. (2008), and 

Oreopoulos et al. (2008), on health conditions and academic score in the medium term. 

As noted earlier, Behrman and Rosenzweig (2004) propose two possibilities. Another possibility is 
that there is a negative correlation between birth weight and unobserved ability. 

4
 3

 



Table 2.7 displays the empirical results of Johnson and Schoeni (2007) and 

Oreopoulos et al. (2008) on health measures. ̂ ^ Their findings display a consistent 

pattern that OLS regressions tend to overstate the effect of birth weight on medium-

term health conditions. 

Table 2.8 displays OLS and FE findings of birth weight effect on academic scores in 

two prior studies.33 In Oreopoulos et al. (2008), as a whole, there are consistent results 

from twin and sibling samples that support OLS estimates being upwardly biased 

relative to within-twins or sibling FE estimates on language art scores. This suggests 

that omitted factor and birth weight are positively related. However, on language art 

score in Currie et al. (2008), the OLS estimate of lowest birth weight dummy is 

smaller (less negative) than within-twins estimate,34 which implies the omitted factor 

and birth weight is negatively related over this range. 

As illustrated earlier, the OLS estimate is likely to reflect own, proxy, and interactive 

effects jointly. If the interactive effect is negative (due to compensating parental 

behavior), it is possible to find that OLS estimate is smaller.^^ In developed countries 

with better public welfare, parents may be more likely to compensate on weaker 

children. Further study on this issue is worthwhile and interesting. 

2.5.4. Results of Birth Weight Estimates Controlling Later Health 
Conditions 

The within-twins results for birth weight estimates when adding sickness dummies in 

regressions are shown in Table 2.9. Panel (a) displays within-twin-pair estimates of 

log birth weight and LBW dummy in which sickness dummies are not added. Panel (b) 

displays within-twin-pair estimates of log birth weight and LBW dummy when "early 

In the present study, OLS results also overstate the birth weight effect on the probability of being 
underweight and frequency to hospital. 

Johnson and Schoeni (2007) do not display the OLS results on cognitive measures; thus, no 
comparison can be made. 

Currie et al. (2008) suggest the results on the effect of birth weight less than 1,000 grams are hard to 
justify as there are few surviving children m this category 

Recall, j ^ L s - - 口 “ 严 J ) “ 严 , P ) (2 1.2) 
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sickness dummy" and "later sickness dummy" are added in the regressions 

sequentially.36 Overall, there is no evidence to support that adding an early health 

measure affects the significance and magnitude of within-twins estimates of birth 

weight on medium-term outcomes using our sample. 

2.6. Concluding Remarks 

In the present chapter, the birth weight effect on medium-term outcomes is examined, 

including school performance, physical growth, health conditions, and character. This 

study is the first to use Chinese child twin data to study the birth weight effect. OLS 

results suggest that birth weight has a significant relationship with the number of 

"three-good student" awards, as well as several measures of physical growth, health 

conditions, and character. However, based on within-twins results, birth weight is 

found to have significantly positive influence on HAZ, WAZ, BAZ, and do household 

chores index, but no significant effect on school performance and other measures of 

health conditions and character. 

Moreover, this paper is the first to apply threshold estimation on twin data to test the 

non-linearity effect of birth weight. There is no evidence to support that the impact of 

birth weight is non-linear on medium-term outcomes. Thus, the results from twin data 

would not overstate the birth weight impact to general population dominated by 

singleton births. 

In addition, this study summarizes the proposed mechanisms of previous studies for 

the birth weight effect on fliture outcomes systematically in one place: own effect, 

proxy effect, and interactive effect. A major contribution of this study is that it is the 

first to test the significance of the interactive effect directly as the child twin sample 

contains information of parental inputs on child twins. Using the sample of this study, 

no evidence supports that the "interactive effect" mechanism works in within-twins 

estimation. The findings of this study further consolidate the belief that within-twins 

Recall, "early sickness dummy" equals 1 if the child suffered at least one kind of the sicknesses, 
including continuous diarrhea, serious lack of calcium, asthma, whooping cough, fractures, and heart 
disease from birth up to 5 years old. "Later sickness dummy" equals 1 if the child suffered at least one 
of the above illnesses after 5 years old to the date of interview 
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estimate identifies the own birth weight effect. Meanwhile, the OLS estimates tend to 

be biased upward and overstate the importance of birth weight on several medium-

term performances. This suggests that positive proxy effect exists, resulting in the 

significance of OLS coefficients. 

Furthermore, using Chinese child twin sample, this paper cannot replicate the findings 

of Currie et al. (2008) that the estimated impact of birth weight falls when controlling 

early health conditions in regression. Since information on early sickness is limited 

and the sample size is small in the present study relative to the data used in Currie et 

al. (2008), further study with more comprehensive data is desirable on this aspect. 

The results for within-twins results strongly support birth weight as having a 

significant favorable impact on the growth of children during childhood. It would be 

worthwhile for the Chinese government to devote more resources on enhancing 

infant's weight at birth. 
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Table 2 2 Descriptive Statistics of Child Twins and Non-Twins 

Variables identical Twins 
(1) 

Birth Weight (kg) 

Age 

Gender 

Father's Age 

Mother's Age 

Mother's Age at Birth 

Father's Years of Schooling 

Mother's Years of Schooling 

Father's Monthly Earnings 

Mother's Monthly Earnings 

Family Monthly Earnings 

Exempt Region 

Children's Height-for-age Z-score (HAZ) 

Children's Weight-for-age Z-score (WAZ) 

Children's Body Mass Index-for-age Z-score (BAZ) 

Observations 

2 42 
(0 46) 
10 76 
(2 81) 

0 47 
(0 50) 
38 09 
(4 94) 
36 10 
(4 38) 
25 34 
(3 66) 

9 39 
(3 43) 

8 75 
(3 44) 

722 14 
(558 53) 

476 42 
(466 67) 
1198 56 
(931 57) 

0 61 
(0 49) 
-1 19 
(1 44) 
-0 85 
(1 06) 

-0 30 
(1 25) 

1094 

Whole Twins 
⑵ 

Non-twins 

2 46 
(0 46) 
10 78 
(2 80) 

0 48 
(0 50) 
38 46 
(5 26) 
36 37 
(4 76) 
25 60 
(4 08) 

9 19 
(3 37) 

8 38 
(3 33) 

741 02 
(787 05) 

480 20 
(602 27) 
1221 23 

(1269 64) 
0 64 

(0 48) 
-1 16 

(1 47) 
-0 82 
(1 05} 
-0 27 
(1 24) 

1770 

M 
3 13 

(0 46) 
10 99 
(2 81) 

0 51 
(0 50} 
37 31 
(4 34) 
35 40 
(4 00) 
24 40 
(3 12) 

9 56 
(3 32) 

8 90 
(3 17) 

715 50 
(675 17) 

462 03 
(488 11) 
1177 52 
(997 88) 

0 67 
(0 47) 
-0 88 
(1 54) 
- 0 61 
(1 12) 
-0 23 
(1 31) 

Note Mother's age at birth refers to the mother's age at twin birth in the twin sample and the mother's age at first 
singleton birth in the singleton sample 
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Table 2 3 OLS and Within-Twins Results of Birth Weight on Medium-Term Outcomes 

OLS Within-Twins 

(1) 

In(BW) LBW 
(2) 

Dependent Variables 
I School Performance 
Chinese Language Marks 

Z-Score of Chinese Language Marks 

Mathematics Marks 

Z-Score of Mathematics Marks 

Number of "Three-Good Student" Award 

II Physical Growth and Health Conditions 
Height-for-age z-score (HAZ) 

Weight-for-age z-score (WAZ) 

BMI-for-age z-score (BAZ) 

Underweight 

Obese 

Frequency of Hospital Visits 

III Character 

Good Character Index (0 to 5) 

Bad Character Index (0 to 15) 

Do Household Chores Index (0 to 8) 

Twin Pairs 
Observations 

M M 
In(BW) LBW 

(5) (6) 

(0 781) 
0 07 

(0 064) 
0 976 

(0 929) 
0 053 

(0 067) 
0 269" 
(0109) 

0 267*** 
(0 084) 

0 327"* 
(0 063) 

0236*" 
(0 071) 

- 0 1 0 1 * " 

(0 022) 

-0 007 
{0 012) 

-0 282*" 
(0104) 

-0 011 
(0 104) 
-0 184* 
(0102) 
0 269" 
(0 123) 

547 
1094 

1 555 
(1 842) 

0 179 
(0 154) 

2 787 
(2 221) 

0 166 
(0 159) 

0 670… 
(0 255) 

0 665… 
(0 198) 

0 837… 
(0 150) 

0 599… 
(0 172) 

-0 254*** 
(0 056) 
-0 007 
(0 027) 

-0 653** 
(0 261) 

0 018 
(0 242) 
-0 478* 
(0 252) 
0 595" 
(0 295) 

547 
1094 

-0 729 
(0 691) 
-0 085 

(0 058) 
-0 816 

(0 837) 
-0 065 
(0 060) 

-0 192" 
(0 096) 

(0 080) 
-0 259*** 

(0 062) 

-0 263*** 
(0 075) 

0 084*** 
(0 021) 
-0 003 
(0 014) 
0 214" 
(0 103) 

-0 036 
(0 094) 
0 193” 
(0 091) 
-0 164 
(0 115) 

547 
1094 

(1 450) 
-0 037 
(0 124) 
-0 715 
(1 731) 
-0 054 
(0122) 

0 2 
(0148) 

(0 067) 
0 424*** 
(0 068) 

0 345*** 
(0 102) 
-0 049 
(0 043) 
0 034* 
(0 019) 
-0 146 
(0129) 

0 073 
(0 056) 

-0 08 
(0 083) 
0 423** 
(0 196) 

547 
1094 

(0 304) 
-1 819 
(4 041) 
-0 145 
(0 283) 

0 46 
(0 330) 

0 607*** 
(0 147) 

1 005"* 
(0 156) 

0 817*** 
(0 220) 
-0 147 
(0109) 
0 068* 
(0 037) 
-0 391 
(0 315) 

0 14 
(0 124) 
-0 223 
(0 207) 
1 015** 
(0 451) 

547 
1094 

0 434 
(0 848) 

0 034 
(0 072) 

0 612 
(0 862) 

0 057 
(0 061) 
-0 037 
(0 078) 

-0 024 
(0 042) 

-0 143"* 
(0 041) 

-0 160 … 
(0 062) 
-0 006 
(0 027) 
-0 017 
(0 012) 

0 055 
(0 072) 

0 006 
(0 035) 

0 021 
(0 054) 

-0 245** 
(0 116) 

547 
1094 

Notes 
Robust standard errors are reported in parentheses 
* significant at 10%, ** significant at 5%, *** significant at 1 % 
OLS regressions include age, gender dummy, birth order dummy, exempt region dummy, mother's age at twin birth, 
parents' years of schooling, and family earnings 
Within-twin-pair regressions include birth order dummy 
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Fig. 2.1: Distribution of Birth Weight in Child Twin Data Set 
-Singletons and Identical Twins 
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App Fig 2 2 Cross-Sectional Relationship Between Birth Weight and Mathematics Mark 
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App Fig 2 1 Cross-Sectional Relationship Between Birth Weight and Chin Lang Mark 
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App Fig 2 4 Cross-Sectional Relationship Between Birth Weight and HAZ 

App Fig 2 3 Cross-Sectional Relationship Between B W and Number of Awards 
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App Fig 2 5 Cross-Sectjonal Relationship Between Birth Weight and W A Z 
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App. Fig 2 7: Cross-Sectionai Relationship Between Birth Weight and Do Household Chores Index 
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Chapter 3 
Impact of Birth Weight on Long-Term Outcomes: 

Evidence from Chinese Adult Twins 

3.1. Introduction 

3.1.1. Motivations and Objectives 

In C h a p t e r 2 , t h e C h i n e s e c h i l d t w i n d a t a se t w a s u s e d t o e x a m i n e t h e i n f l u e n c e o f 

b i r t h w e i g h t o n m e d i u m - t e r m o u t c o m e s . T h e w i t h i n - t w i n s r e s u l t s o f t h e p r e c e d i n g 

c h a p t e r i n d i c a t e t h a t b i r t h w e i g h t h a s a s i g n i f i c a n t f a v o r a b l e e f f e c t o n i n d i v i d u a l 

g r o w t h d u r i n g c h i l d h o o d , b u t n o s i g n i f i c a n t i m p a c t o n s c h o o l o u t c o m e s a n d 

p e r s o n a l i t i e s . In p a r t i c u l a r , t h e p r e c e d i n g c h a p t e r i s t h e f i r s t t o t e s t d i r e c t l y w h e t h e r 

t h e e f f e c t o p e r a t e s t h r o u g h i n t e r a c t i o n o f b i r t h w e i g h t w i t h p o s t - b i r t h p a r e n t a l i n p u t s . 

T h e s a i d f i n d i n g s i n d i c a t e t h a t w i t h i n - t w i n s e s t i m a t e d o e s n o t c o n t a i n t h e i n t e r a c t i v e 

e f f e c t . W h i l e C h a p t e r 2 e x a m i n e s b i r t h w e i g h t e f f e c t o n m e d i u m - t e r m o u t c o m e s , t h i s 

c h a p t e r a t t e m p t s t o u s e a C h i n e s e a d u l t t w i n d a t a se t t o e x a m i n e t h e e f f e c t o n l o n g -

t e r m o u t c o m e s . O u r s p e c i f i c o b j e c t i v e s o f t h i s c h a p t e r a r e p r e s e n t e d b e l o w . 

F i r s t , t h e C h i n e s e a d u l t t w i n d a t a a r e u s e d t o i n v e s t i g a t e b i r t h w e i g h t e f f e c t o n l o n g -

t e r m p e r f o r m a n c e s , i n c l u d i n g e d u c a t i o n a l a t t a i n m e n t , e a r n i n g s , a d u l t h e i g h t , b o d y 
3 1 r u-> 

m a s s , h e a l t h c o n d i t i o n s , a n d b i r t h w e i g h t o f t h e n e x t g e n e r a t i o n . T o o u r b e s t 

k n o w l e d g e , all p r e v i o u s t w i n s - b a s e d s t u d i e s h a v e f o c u s e d o n t h e i m p a c t o f b i r t h 

w e i g h t o n l o n g - t e r m a c h i e v e m e n t s u s i n g d a t a f r o m d e v e l o p e d c o u n t r i e s s u c h a s t h e 

U S a n d C a n a d a . T h e c u r r e n t s t u d y u s e s d a t a from a n A s i a n d e v e l o p i n g c o u n t r y t o 

e x a m i n e w h e t h e r t h e b i r t h w e i g h t i m p a c t s o n l o n g - t e r m o u t c o m e s a r e m o r e ( l e s s ) 

s i g n i f i c a n t i n a d e v e l o p i n g c o u n t r y w h e r e i n soc i a l w e l f a r e a n d h e a l t h c a r e s y s t e m s a r e 

l e s s c o m p l e t e as c o m p a r e d t o . 

S e c o n d , s i m i l a r t o t h e p r e c e d i n g chap te r， t he p r e s e n t s t u d y e x a m i n e s t h r e s h o l d l e v e l s 

a s w e l l a s t h e n o n - l i n e a r i t y i m p a c t o f b i r t h w e i g h t o n l o n g - t e r m p e r f o r m a n c e s . B l a c k 

37 I n the case o f mtergenerat ional t ransmission o f b i r th weight , w i t h i n - t w m s results i n B lack et al. 

(2007) and Royer (2009) suggest that the mother born heavier gives b i r t h to a ch i l d w i t h higher b i r th 

we igh t 
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et al. ( 2 0 0 7 ) a n d R o y e r ( 2 0 0 9 ) u s e s p l i n e r e g r e s s i o n t o t es t t h e n o n - l i n e a r i t y i s sue ; 

h o w e v e r , t h e e v i d e n c e o b t a i n e d in t h e s e s t u d i e s i s m i x e d . In t h e c a s e o f h i g h s c h o o l 

c o m p l e t i o n , B l a c k et al . ( 2 0 0 7 ) f i n d tha t w i t h i n - t w i n s e s t i m a t e is l a r g e r i n t h e r a n g e o f 

l e s s t h a n 2 , 5 0 0 g r a m s . In con t r a s t , R o y e r ( 2 0 0 9 ) f i n d s tha t w i t h i n - t w i n s e s t i m a t e is 

l a rge r in t h e r a n g e o f 2 , 5 0 0 g r a m s o r a b o v e f o r y e a r s o f s c h o o l i n g . T h u s , t h e a i m o f 

t h e p r e s e n t s t u d y is t o u s e C h i n e s e adu l t t w i n d a t a to tes t n o n - l i n e a r i t y w i t h r e s p e c t to 

l o n g - t e r m o u t c o m e s . 

T h i r d , t h e b i a s d i r e c t i o n s o f O L S r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s o n s p e c i f i c l o n g -

t e r m o u t c o m e s a c r o s s e m p i r i c a l s t u d i e s a re c o m p a r e d a n d d i s c u s s e d in t h i s s tudy . 

S i m i l a r to p a s t t w i n s - b a s e d l i t e ra tu re , t h e adu l t t w i n d a t a u s e d i n t h i s w o r k d o n o t 

h a v e i n f o r m a t i o n o n p a r e n t a l i n p u t s t o w a r d s t w i n s i n c h i l d h o o d . T h u s , d i f f e r e n t i a t i n g 

t h e p r o x y e f f e c t a n d t h e i n t e r a c t i v e e f f e c t w o u l d b e i m p o s s i b l e . O n l y t h e ove ra l l b i a s 

d i r e c t i o n o f O L S r e l a t i v e t o w i t h i n - t w i n s e s t i m a t e s c a n b e a c h i e v e d . T h u s , t w o e f f e c t s 

a r e r e g a r d e d as a j o i n t e f f e c t ( i .e . , " f a m i l y e f f e c t " ) in t h i s p a p e r . T h e u p w a r d 

( d o w n w a r d ) b i a s o f O L S r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s i n d i c a t e s t ha t t h e f a m i l y 

e f f e c t is p o s i t i v e ( n e g a t i v e ) . In o t h e r w o r d s , t h e r e is a n o v e r a l l p o s i t i v e ( n e g a t i v e ) 

c o r r e l a t i o n b e t w e e n b i r t h w e i g h t a n d o m i t t e d f a c t o r s (e .g . , u n o b s e r v e d g e n e s , 

n e i g h b o r h o o d , p a r e n t a l i n p u t s , a n d so on) . E x c e p t f o r t h e s t u d y o f B e h r m a n a n d 

R o s e n z w e i g ( 2 0 0 4 ) , p r i o r l i t e r a tu re s e l d o m i n t e r p r e t s t h e b i a s d i r e c t i o n o f O L S 

r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s f o r a g i v e n o u t c o m e . B y c o m p a r i n g the i r O L S a n d 

w i t h i n - t w i n s r e s u l t s f o r e d u c a t i o n a l a c h i e v e m e n t a n d e a r n i n g s , B e h r m a n a n d 

R o s e n z w e i g ( 2 0 0 4 ) p r o p o s e t w o i n t e r e s t i n g pos s ib i l i t i e s . O n e is t ha t a ch i l d b o m w i t h 

h i g h e r b i r t h w e i g h t is l e s s i n t e l l i gen t t h a n a c h i l d b o m w i t h l o w e r b i r t h w e i g h t . T h e 

o t h e r i s tha t p a r e n t s e m p l o y c o m p e n s a t i n g a c t i o n s o n c h i l d r e n b o r n w i t h l o w e r b i r t h 

w e i g h t . T h i s h a s a r o u s e d o u r in te res t t o s u m u p t w i n s - b a s e d f i n d i n g s s y s t e m a t i c a l l y , 

a n d t h e n r e l a t e p o s s i b l e o m i t t e d f a c t o r s a n d t he i r c o r r e l a t i o n w i t h b i r t h w e i g h t . 

3.1.2. Major Findings and Contributions 

T h e m a i n e m p i r i c a l f i n d i n g s a re s u m m a r i z e d as f o l l o w s . F i r s t , t h i s s t u d y is t h e f i r s t t o 

u s e C h i n e s e a d u l t t w i n d a t a t o a n a l y z e t h e i m p a c t o f b i r t h w e i g h t o n l o n g - t e r m 

o u t c o m e s . T h e O L S r e s u l t s o f th i s s t u d y i n d i c a t e t ha t t h e e f f e c t o f b i r t h w e i g h t i s 
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s i g n i f i c a n t o n e a r n i n g s , h e i g h t , a n d h e a l t h c o n d i t i o n s i n t h e l o n g t e r m . H o w e v e r , 

w i t h i n - t w i n - p a i r r e su l t s i n d i c a t e t ha t b i r t h w e i g h t h a s a s i g n i f i c a n t p o s i t i v e i n f l u e n c e 

o n h e i g h t a l o n e . I n c o n t r a s t to p r i o r s t u d i e s (e .g . , B l a c k et al . , 2 0 0 7 ) , t h e w i t h i n - t w i n s 

r e s u l t s o f th i s p r e s e n t w o r k i n d i c a t e tha t b i r t h w e i g h t h a s n o s i g n i f i c a n t i n f l u e n c e o n 

e a r n i n g s a n d b i r t h w e i g h t o f t h e n e x t g e n e r a t i o n . M o r e o v e r , as a w h o l e , w e f i n d l i t t le 

e v i d e n c e to s u p p o r t t h e a r g u m e n t tha t b i r t h w e i g h t e f f e c t i s n o n - l i n e a r o n l o n g - t e r m 

o u t c o m e s , e x c e p t f o r e d u c a t i o n a l a t t a i n m e n t . 

A m a j o r l i m i t a t i o n o f t h e sa id r e s u l t s o n t h e i m p a c t o f b i r t h w e i g h t o n l o n g - t e r m 

o u t c o m e s u s i n g C h i n e s e adu l t t w i n d a t a is tha t b o t h O L S a n d w i t h i n - t w i n s e s t i m a t e s 

s u f f e r from m e a s u r e m e n t e r r o r b i a s s i n c e b i r t h w e i g h t r e c o r d s w e r e s e l f - r e p o r t e d b y 

i n t e r v i e w e e s . A s t h e r e s p o n d e n t s w e r e a p p r o x i m a t e l y 37 y e a r s o ld o n t h e a v e r a g e i n 

t h e adu l t t w i n s a m p l e , t h e m e a s u r e m e n t e r r o r b i a s t e n d s t o b e se r ious . If t h e e r ro r is 

n o t r e l a t ed t o t h e t r u e b i r t h w e i g h t , t h e n t h e b i a s is d o w n w a r d in b o t h t h e O L S a n d 

w i t h i n - t w i n s ( e v e n m o r e e x a c e r b a t e d ) . U n f o r t u n a t e l y , t h i s s t u d y l a c k s a p p r o p r i a t e 

i n s t r u m e n t a l v a r i a b l e ( I V ) t o t a c k l e s u c h p r o b l e m . F u t u r e s t u d y e s p e c i a l l y u s i n g A s i a n 

d e v e l o p i n g c o u n t r i e s ' d a t a i s w e l c o m e to f u r t h e r e x p l o r e t h e a b o v e findings. 

In a d d i t i o n , t h e p a t t e r n o f b i a s d i r e c t i o n s o f O L S r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s 

from t w i n s - b a s e d s t u d i e s is i n t e r p r e t e d s y s t e m a t i c a l l y a c r o s s t w o m a i n t y p e s o f 

o u t c o m e s ( i .e . , h e a l t h - r e l a t e d a n d abi l i ty- re la ted) .^^ W e f i n d tha t O L S e s t i m a t e s a c r o s s 

e m p i r i c a l s t u d i e s a r e c o n s i s t e n t l y b i a s e d u p w a r d f o r l o n g - t e r m h e a l t h m e a s u r e s , 

r e l a t i v e t o w i t h i n - t w i n s e s t i m a t e s . O v e r a l l , t h i s s u g g e s t s t ha t o m i t t e d f a c t o r s a n d b i r t h 

w e i g h t a r e p o s i t i v e l y r e l a t e d f o r h e a l t h o u t c o m e s . H o w e v e r , w e f i n d t ha t t h e b i a s 

d i r e c t i o n s o f O L S e s t i m a t e s r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s f l u c t u a t e a c r o s s 

e m p i r i c a l s t u d i e s o n ab i l i t y - r e l a t ed o u t c o m e s , i n c l u d i n g e d u c a t i o n a l a t t a i n m e n t a n d 

e a r n i n g s . O L S e s t i m a t e s h a v e a d o w n w a r d b i a s i n s o m e s t u d i e s (e .g . , B e h r m a n a n d 

R o s e n z w e i g , 2 0 0 4 ; B l a c k et al . , 2 0 0 7 ) , w h i l e h a v e a n u p w a r d b i a s in o t h e r s (e .g . , 

O r e o p o u l o s et a l . , 2 0 0 8 ) . 

As p r io r l i terature use data f r o m administ rat ive b i r t h records, the measurement error on b i r th we igh t 
IS not a b ig concern Thus, the bias d i rect ion o f O L S relat ive to w i t h m - t w m s estimates on a specif ic 
outcome is ma in l y due to the omi t ted var iable bias i n the O L S regression. 

57 



T h e res t o f th i s c h a p t e r i s o r g a n i z e d as f o l l o w s . S e c t i o n 3 .2 r e v i e w s s o m e r e c e n t a n d 

i m p o r t a n t l i t e r a tu re o n b i r t h w e i g h t i m p a c t o n l o n g - t e r m p e r f o r m a n c e s . S e c t i o n 3 .3 

d e s c r i b e s t h e adu l t t w i n d a t a se t p r e s e n t e d b y t h i s c u r r e n t w o r k . S e c t i o n 3 .4 i n t r o d u c e s 

t h e m e t h o d o l o g y . S e c t i o n 3 . 5 r e p o r t s a n d a n a l y z e s t h e r e su l t s . S e c t i o n 3 . 6 c o n c l u d e s 

t h e m a i n findings a n d i m p l i c a t i o n s . 

3.2. Literature Review 

T o a n a l y z e t h e l o n g - t e r m i m p a c t o f b i r t h w e i g h t , r e c e n t s t u d i e s a d o p t w i t h i n - t w i n s 

r e g r e s s i o n s to o v e r c o m e o m i t t e d v a r i a b l e b i a s from u n o b s e r v a b l e g e n e t i c a n d f a m i l y 

f ac to r s . B e h r m a n a n d R o s e n z w e i g ( 2 0 0 4 ) u s e m o n o z y g o t i c ( M Z ) f e m a l e t w i n s d r a w n 

from t h e M i n n e s o t a T w i n s R e g i s t r y ( M T R ) to a n a l y z e t h e i m p a c t o f b i r t h w e i g h t o n 

e d u c a t i o n a l a t t a i n m e n t , b o d y m a s s , h e i g h t , a n d e a r n i n g s . T o o b t a i n p e r s o n a l 

i n f o r m a t i o n o n w e i g h t , h e i g h t , e a r n i n g s , a n d f a m i l y c h a r a c t e r i s t i c s , t h e a u t h o r s m a i l e d 

s u r v e y q u e s t i o n n a i r e s t o 5 , 8 6 2 m e m b e r s o f M T R a n d r e c e i v e d 3 , 6 8 2 c o m p l e t e d 

q u e s t i o n n a i r e s , o f w h i c h 8 0 4 w o m e n w e r e m o n o z y g o t i c ( M Z ) t w i n s . T h e w i t h i n - t w i n -

p a i r r e su l t s i n d i c a t e t ha t b i r t h w e i g h t h a s s i g n i f i c a n t i m p a c t o n h e i g h t , e d u c a t i o n a l 

a t t a i m n e n t s , a n d e a r n i n g s , b u t n o s i g n i f i c a n t i m p a c t o n b o d y m a s s a n d b i r t h w e i g h t o f 

t h e n e x t g e n e r a t i o n . I n t e r e s t i n g l y , t h e e f f e c t o f b i r t h w e i g h t o n e d u c a t i o n a l 

a c h i e v e m e n t a n d e a r n i n g s is u n d e r e s t i m a t e d s u b s t a n t i a l l y in t h e p o o l e d O L S 

r e g r e s s i o n s r e l a t i v e t o w i t h i n - t w i n s r e g r e s s i o n s . T h e a u t h o r s p r o p o s e t w o p o s s i b l e 

r e a s o n s . F i r s t , a c r o s s h o u s e h o l d s , p a r e n t s c o m p e n s a t e m o r e o n the i r w e a k e r ch i ld ; 

h e n c e , t h e r e i s a n e g a t i v e c o r r e l a t i o n b e t w e e n p o s t - b i r t h p a r e n t a l i n p u t s a n d b i r t h 

w e i g h t . N e x t , t h e r e i s a n e g a t i v e r e l a t i o n s h i p b e t w e e n b i r t h w e i g h t a n d u n o b s e r v e d 

ab i l i ty , s u g g e s t i n g tha t i n f a n t s b o m w i t h l o w e r b i r t h w e i g h t a r e m o r e in te l l igen t . 

T h e s e a re f u r t h e r d i s c u s s e d i n S e c t i o n s 3 .4 .3 a n d 3 .5 .3 . 

S u b s e q u e n t l y , R o y e r ( 2 0 0 9 ) u s e s t w i n d a t a ( b o t h M Z a n d D Z t w i n s ) from C a l i f o r n i a , 

U S A , a n d f i n d s t h a t b i r t h w e i g h t h a s s i g n i f i c a n t i m p a c t o n e d u c a t i o n a l a t t a i n m e n t ( n o t 

r o b u s t ) , la te r p r e g n a n c y c o m p l i c a t i o n s , a n d b i r t h w e i g h t o f t h e n e x t g e n e r a t i o n . In 

R o y e r ( 2 0 0 9 ) , s p l i n e F E r e g r e s s i o n r e su l t s s h o w tha t t h e b i r t h w e i g h t e f f e c t o n i n f a n t 

m o r t a l i t y a n d b i r t h w e i g h t o f t h e n e x t g e n e r a t i o n is m o r e s i g n i f i c a n t in t h e r a n g e o f 

l e s s t h a n 2 , 5 0 0 g r a m s ; h o w e v e r , t h e e f f e c t o n e d u c a t i o n a l a t t a i n m e n t is m o r e 
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s i g n i f i c a n t in t h e r a n g e o f 2 , 5 0 0 g r a m s o r a b o v e . A s a w h o l e , t h e a u t h o r c o n c l u d e s 

t h a t b i r t h w e i g h t e f f e c t s a r e m i n i m a l s i n c e it is i m p o s s i b l e t o i n c r e a s e b i r t h w e i g h t 

s u b s t a n t i a l l y . 

A p a r t f r o m t h e U S f i n d i n g s , t w o o t h e r s t u d i e s h a v e u s e d t w i n d a t a from o t h e r 

c o u n t r i e s r e c e n t l y . B l a c k et al. ( 2 0 0 7 ) u s e N o r w e g i a n t w i n d a t a t o s t u d y t h e i n f l u e n c e 

o f b i r t h w e i g h t o n b o t h s h o r t - t e r m a n d l o n g - t e r m o u t c o m e s . T h e i r s a m p l e s i z e i s l a r g e . 

T h e y find t h a t t h e e f f e c t s a r e s i g n i f i c a n t b u t s u b s t a n t i a l l y s m a l l e r in w i t h i n - t w i n s 

r e l a t i v e t o O L S r e g r e s s i o n s o n s h o r t - t e r m h e a l t h o u t c o m e s , i n c l u d i n g o n e - y e a r 

m o r t a l i t y a n d f i v e - m i n u t e A p g a r s co re . M o r e o v e r , t h e y f i n d s i g n i f i c a n t b i r t h w e i g h t 

i m p a c t o n s e v e r a l l o n g - t e r m o u t c o m e s , i n c l u d i n g I Q , h e i g h t , b o d y m a s s , e d u c a t i o n a l 

a t t a i n m e n t , a n d e a r n i n g s . F u r t h e r m o r e , B l a c k e t a l . ( 2 0 0 7 ) u s e s p l i n e F E r e g r e s s i o n s 

t o e x a m i n e t h e n o n - l i n e a r i t y o f t h e i n f l u e n c e o f b i r t h w e i g h t . T h e y find t h a t t h e e f f e c t s 

a r e m o r e s i g n i f i c a n t f o r b i r t h w e i g h t o f l e s s t h a n 2 , 5 0 0 g r a i n s f o r s h o r t - t e r m h e a l t h 

o u t c o m e s . E v i d e n c e s u p p o r t i n g t h e n o n - l i n e a r i t y i m p a c t o n l o n g - t e r m o u t c o m e s is 

w e a k . 

A s m e n t i o n e d in C h a p t e r 2，O r e o p o u l o s et a l . ( 2 0 0 8 ) u s e b o t h s i b l i n g s a n d t w i n d a t a 

i n C a n a d a t o a n a l y z e b i r t h w e i g h t i m p a c t o n s e v e r a l o u t c o m e s in t h e s h o r t , m e d i u m , 

a n d l o n g t e r m . T h e i r w i t h i n - t w i n s r e s u l t s s h o w t h a t b i r t h w e i g h t h a s a s i g n i f i c a n t 

p o s i t i v e e f f e c t o n t h e p r o b a b i l i t y o f r e a c h i n g G r a d e 12 b y a g e 17 a n d a n e g a t i v e 

s i g n i f i c a n t e f f e c t o n t h e p r o b a b i l i t y t o p i c k u p soc i a l a s s i s t a n c e a f t e r r e a c h i n g 18 y e a r s 

o f age . 

D e s p i t e m o s t p r i o r s t u d i e s s h o w i n g s i g n i f i c a n t b i r t h w e i g h t e f f e c t s o n l o n g - t e r m 

o u t c o m e s , s u c h s t u d i e s s e l d o m l o o k i n t o m e c h a n i s m ( s ) t h a t u n d e r l i e s t h e b i r t h w e i g h t 

e f f e c t . I n p a r t i c u l a r , s t u d i e s ( e x c e p t t ha t o f B e h r m a n a n d R o s e n z w e i g , 2 0 0 4 ) s e l d o m 

d i s c u s s w h y O L S e s t i m a t e s a r e b i a s e d u p w a r d o r d o w n w a r d r e l a t i v e t o w i t h i n - t w i n s 

e s t i m a t e s f o r a g i v e n o u t c o m e . T h e p r e s e n t s t u d y a t t e m p t s t o s h e d f u r t h e r l i gh t o n t h i s 

a s p e c t . 
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3.3. Data 

T h e C h i n e s e adu l t t w i n d a t a se t w a s d r a w n from t h e C h i n e s e T w i n s S u r v e y , w h i c h 

w a s co l l ec t ed b y t h e U r b a n S u r v e y U n i t ( U S D ) o f t h e N a t i o n a l B u r e a u o f S ta t i s t i cs 

( N B S ) in J u n e a n d J u l y 2 0 0 2 i n f i v e c i t i es o f C h i n a , i n c l u d i n g C h e n g d u , C h o n g q i n g , 

H a r b i n , H e f e i , a n d W u h a n . T h i s s u r v e y w a s financed b y the R e s e a r c h G r a n t s C o u n c i l 

o f H o n g K o n g . U s i n g e x i s t i n g t w i n q u e s t i o n n a i r e s in t h e U S a n d e l s e w h e r e as 

r e f e r e n c e , as w e l l a s o p i n i o n s from P r o f e s s o r M a r k R o s e n z w e i g a n d C h i n e s e e x p e r t s 

f r o m t h e N B S , P r o f e s s o r J u n s e n Z h a n g d e s i g n e d t h e q u e s t i o n n a i r e to c o v e r a w i d e 

r a n g e o f s o c i o - e c o n o m i c i n f o r m a t i o n . A d u l t t w i n s a g e d b e t w e e n 18 a n d 6 5 w e r e l i s ted 

b y t h e l oca l S ta t i s t i ca l B u r e a u s t h r o u g h v a r i o u s c h a n n e l s , s u c h a s t h r o u g h c o l l e a g u e s , 

f r i e n d s , r e l a t ives , n e w s p a p e r a d v e r t i s e m e n t s , r e p o r t s from n e i g h b o r h o o d s , 

n e i g h b o r h o o d m a n a g e m e n t c o m m i t t e e s , h o u s e h o l d r e c o r d s from t h e loca l P u b l i c 

S e c u r i t y B u r e a u , a n d s o fo r th . W i t h a w i d e r a n g e o f c o l l e c t i o n c h a n n e l s , t h e r e s u l t i n g 

s a m p l e c a n o b t a i n r o u g h l y t h e s a m e p r o b a b i l i t y o f c o n t a c t i n g all r e s i d e n t t w i n s , t h u s 

t h e s a m p l e c a n b e a p p r o x i m a t e l y r e p r e s e n t a t i v e . 

H o u s e h o l d f a c e - t o - f a c e p e r s o n a l i n t e r v i e w s w e r e c o n d u c t e d ; q u e s t i o n n a i r e s w e r e 

c o m p l e t e d d u r i n g t h e i n t e r v i e w s . S e v e r a l s i te c h e c k s w e r e m a d e b y P r o f e s s o r J u n s e n 

Z h a n g a n d e x p e r t s from t h e N B S to e n s u r e d a t a a c c u r a c y . A f t e r d i s c u s s i o n s w i t h 

P r o f e s s o r M a r k R o s e n z w e i g a n d o t h e r e x p e r t s , t h e d a t a i n p u t p r o c e s s w a s ca r r i ed o u t 

i n J u l y a n d A u g u s t 2 0 0 2 u n d e r t h e c l o s e s u p e r v i s i o n a n d m o n i t o r i n g o f P r o f e s s o r 

J u n s e n Z h a n g . T h i s d a t a se t i s t h e f i r s t t w i n d a t a se t i n C h i n a , a n d c o n s i s t s o f r i c h a n d 

r e p r e s e n t a t i v e i n f o r m a t i o n o n s o c i o - e c o n o m i c a spec t s . F o r t h e a d u l t t w i n s a m p l e , w e 

u s e t h r e e c r i t e r ia i n c l u d i n g g e n d e r , h a i r co lo r , a n d a p p e a r a n c e t o d i s t i n g u i s h w h e t h e r 

t w i n s a r e i den t i ca l . I f b o t h t w i n s r e s p o n d e d tha t t h e y h a d s a m e g e n d e r , h a i r co lo r , a n d 

a l m o s t t h e s a m e a p p e a r a n c e , t h e y w e r e r e g a r d e d a s i den t i ca l t w i n s . A s a r e su l t , w e 

h a d 9 1 4 p a i r s o f i d e n t i c a l t w i n s ( 1 , 8 2 8 i n d i v i d u a l s ) . In a d d i t i o n , to a l l o w f o r a 

c o m p a r i s o n w i t h t h e g e n e r a l p o p u l a t i o n d o m i n a t e d b y s i n g l e t o n s , t h e s u r v e y f o r n o n -

t w i n h o u s e h o l d s w a s c o n d u c t e d at t h e s a m e p e r i o d a s t h e t w i n s u r v e y . T h e s e n o n - t w i n 

h o u s e h o l d s in t h e five c i t i e s w e r e s o u g h t f r o m h o u s e h o l d s at w h i c h t h e U S U h a v e 

ca r r i ed o u t r e g u l a r s u r v e y s o n a m o n t h l y ba s i s . T h e i r in i t ia l s a m p l e s w e r e c h o s e n 

r a n d o m l y to e n s u r e d a t a r e p r e s e n t a t i v e n e s s . T o o b t a i n c o m p l e t e i n f o r m a t i o n o n b i r t h 

w e i g h t , e a r n i n g s , e d u c a t i o n , and o t h e r r e l e v a n t v a r i a b l e s f o r b o t h t w i n s ib l ings , t he 
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f i n a l s a m p l e o f t h e c u r r e n t w o r k i n c l u d e s 8 0 8 a d u l t i d e n t i c a l t w i n p a i r s ( 1 , 6 1 6 

ind iv idua l s ) .39 

Generalizability of Twins-Based Estimation 

A s m e n t i o n e d i n t h e p r e c e d i n g c h a p t e r , t h e u s e f u l n e s s o f w i t h i n - t w i n - p a i r r e g r e s s i o n 

r e l i e s o n w h e t h e r t h e r e s u l t s c a n b e e x t e n d e d t o t h e g e n e r a l p o p u l a t i o n , w h i c h i s 

d o m i n a t e d b y s i n g l e t o n s . H e r e , t h e a v e r a g e v a l u e s o f k e y v a r i a b l e s o f t w i n s a n d 

s i n g l e t o n s a r e f i r s t r e p o r t e d a n d c o m p a r e d ( T a b l e 3 . 1 ) . A s s h o w n in C o l u m n (1)， 

i d e n t i c a l t w i n s w e r e a p p r o x i m a t e l y 3 7 y e a r s o l d o n t h e a v e r a g e i n 2 0 0 2 . T h e y 

w e i g h e d a p p r o x i m a t e l y 2 , 4 0 0 g r a m s at b i r t h . T h e y w e r e 1 6 4 . 5 c e n t i m e t e r s ta l l a t t h e 

t i m e o f t h e i n t e r v i e w . F u r t h e r m o r e , t h e y h a d 11 y e a r s o f e d u c a t i o n , 17 y e a r s o f 

w o r k i n g e x p e r i e n c e , a n d e a r n e d 8 7 3 R M B as m o n t h l y ( i n c l u d i n g w a g e , b o n u s , a n d 

s u b s i d i e s ) . A l l t h e s e a t t r i b u t e s o f i d e n t i c a l t w i n s w e r e a l m o s t t h e s a m e a s t h o s e o f a l l 

t w i n s from t h e w h o l e t w i n s a m p l e , a s s h o w n in C o l u m n (2) . 

R e g a r d i n g o t h e r c h a r a c t e r i s t i c s e x c e p t b i r t h w e i g h t , b a s e d o n C o l u m n s (1 ) a n d (3 ) , 

b o t h a d u l t t w i n s a n d n o n - t w i n s h a d s i m i l a r m e a n v a l u e s , � a n d t h e m a j o r d i f f e r e n c e 

b e t w e e n a d u l t t w i n s a n d s i n g l e t o n s w a s m a i n l y o n b i r t h w e i g h t . C o n s i s t e n t w i t h 

C h a p t e r 2 , t h e a v e r a g e b i r t h w e i g h t o f i d e n t i c a l a d u l t t w i n s w a s a p p r o x i m a t e l y 2 , 4 0 0 

g r a m s . T h e m e a n b i r t h w e i g h t o f n o n - t w i n s w a s a p p r o x i m a t e l y 3 , 1 0 0 g r a m s . P r i o r 

s t u d i e s ( e .g . , B e h r m a n a n d R o s e n z w e i g , 2 0 0 4 ; B l a c k et al.，2007) a l s o r e p o r t s u c h a 

p a t t e r n . A s n o t e d in t h e p r e c e d i n g c h a p t e r , b e c a u s e t w o b a b i e s w e r e b e i n g c a r r i e d a t 

t h e s a m e t i m e , o n a v e r a g e , t h e w e i g h t o f e a c h t w i n i s l e s s t h a n t h a t o f s i n g l e t o n s a t 

b i r t h . 

F i g u r e 3 .1 p l o t s t h e b i r t h w e i g h t d i s t r i b u t i o n o f s i n g l e t o n s a n d i d e n t i c a l t w i n s from 

u s i n g t h e a d u l t s i n g l e t o n a n d t w i n s a m p l e s o f t h e p r e s e n t w o r k . T h e i l l u s t r a t i o n 

i n d i c a t e s t h a t a b o u t 5 0 % o f t w i n s w e r e b o m l e s s t h a n 2 , 5 0 0 g r a m s . H o w e v e r , t h e 

s h a p e o f t h e d i s p e r s i o n is s i m i l a r o v e r t w i n s a n d s i n g l e t o n s . T o e x a m i n e t h e e x t e r n a l 

^^ There were four t w i n pairs w i t h b i r th weight difference greater than 2,500 grams. Moreover , 15 
individuals were deaf before 18 years old. In order to obtain complete in format ion for both twins inside 
a fami ly , 28 observations were dropped f rom the data set. In addit ion, in the final sample (1,616 
indiv idual observations), there were 1,048 observations w i t h posit ive earnings. 

As indiv iduals in the non- tw in sample were older than in the t w i n sample, indiv iduals i n the non- tw in 
sample had more work ing experience on the average. 
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V a l id i t y o f u s i n g a d u l t t w i n d a t a in t h e p r e s e n t r e s e a r c h f u r t h e r , t h e o u t c o m e s o f a d u l t 

t w i n s a n d s i n g l e t o n s w e r e p l o t t e d f o r b i r t h w e i g h t d i s t r i b u t i o n ( s e e A p p e n d i x F i g u r e s 

3 .1 t o 3 . 6 ) . T h e p a t t e r n s o f r e l a t i o n s h i p b e t w e e n e a c h o u t c o m e a n d b i r t h w e i g h t 

w e r e s i m i l a r a c r o s s a d u l t t w i n s a n d s i n g l e t o n s , s u g g e s t i n g t h a t r e s u l t s from t h e a d u l t 

t w i n d a t a m a y b e g e n e r a l i z e d t o t h e w h o l e p o p u l a t i o n . 

A s d i s p l a y e d in F i g u r e 3 .2 , t h e v a r i a t i o n s o f b i r t h w e i g h t b e t w e e n i d e n t i c a l t w i n 

s i b l i n g s w e r e o n l y a p p r o x i m a t e l y 2 5 % o f i d e n t i c a l t w i n s i b l i n g s h a v i n g t h e s a m e b i r t h 

w e i g h t ; 2 4 % h a d 1 0 0 o r l e s s t h a n 1 0 0 g r a m s o f d i f f e r e n c e i n b i r t h w e i g h t ; 

a p p r o x i m a t e l y 1 7 % h a d b i r t h w e i g h t d i f f e r e n c e o f 1 0 0 - 2 0 0 g r a m s ; a n d t h e r e m a i n i n g 

3 4 % h a d b i r t h w e i g h t d i f f e r e n c e s o f 3 0 0 g r a m s o r a b o v e . T h i s d i s p e r s i o n a l l o w s u s to 

h a v e t h e v a r i a t i o n in t h e s i z e o f b i r t h w e i g h t b e t w e e n t w i n s t o i m p l e m e n t w i t h i n - t w i n s 

r e g r e s s i o n . 

3.4. Methodology 

3.4.1. OLS, Within-Twin-Pair Regressions and Long-Term Outcomes 

T h e a d v a n t a g e o f w i t h i n - t w i n - p a i r r e g r e s s i o n r e l a t i v e t o O L S r e g r e s s i o n h a s a l r e a d y 

b e e n d i s c u s s e d in C h a p t e r 2 . A s n o t e d ea r l i e r , t h e p r e s e n t s t u d y c a n n o t d i f f e r e n t i a t e 

t h e p r o x y a n d i n t e r a c t i v e e f f e c t s . T h u s , w e s i m p l y u s e t o r e p r e s e n t all u n o b s e r v e d 

f a c t o r s , s u c h a s g e n e t i c f a c t o r s，p a r e n t a l i n p u t s , o t h e r f a m i l y c h a r a c t e r i s t i c s , a n d s o 

f o r t h . B e l o w , t h e r e g r e s s i o n s a r e b r i e f l y i l l u s t r a t ed a n d v a r i a b l e s u s e d in t h e 

r e g r e s s i o n a r e i n t r o d u c e d i n de ta i l . 

OLS Regression 

T h e f o l l o w i n g e q u a t i o n u s e s B W to r e p r e s e n t t h e m e a s u r e o f b i r t h w e i g h t : 

+ 〜， (3.1.1) 

Outcomes include years o f school ing, log earnings, height, body mass index ( B M I ) , sickness index, 
and b i r th weight o f the next generat ion ( female tw ins only) . 

T o test the sensi t iv i ty o f the results to any outl iers, the observations i n w h i c h the absolute di f ference 

in b i r th we ight between tw ins exceeds 3 standard deviat ions f r om the mean o f the absolute d i f ference 

are excluded. I n who le , 26 observations are dropped, resul t ing m 1590 observations. The results for the 

impact o f b i r th we igh t on long- term outcomes i n the reduced adult t w i n sample (not shown) are almost 

the same as those f r o m the o r ig ina l sample (1,616 observations). Thus, the empi r ica l results are not 

sensit ive to any out l iers 
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w h e r e i r e f e r s to a f a m i l y ; j r e f e r s to a s p e c i f i c tw in s ib l i ng in a f a m i l y ; 兄 � i s the 

o u t c o m e o f s ib l ing j in f a m i l y /; BW^j i s t he b i r th w e i g h t m e a s u r e ; is a set o f 

u n o b s e r v a b l e f ac to r s , i n c l u d i n g gene t i c f ac to r s , pa r en t a l i npu t s , and so fo r th ; X � 

r e f e r s to a set o f o the r o b s e r v e d f a m i l y f ac to r s ; Z�! is a set o f o b s e r v e d ind iv idua l 

va r i ab l e s tha t a f f e c t the o u t c o m e , s u c h as age , g e n d e r , b i r th o rde r , mar i t a l s ta tus , and 

so fo r t h ; a n d s � � i s t h e e r ror t e rm, w h i c h is a s s u m e d to b e i n d e p e n d e n t o f all o ther 

va r i ab le s in t he equa t i on . 

T h e c o e f f i c i e n t o f in te res t is p , w h i c h m e a s u r e s t h e o w n i m p a c t o f b i r th w e i g h t , 

h o l d i n g all o the r o b s e r v a b l e a n d u n o b s e r v a b l e f a c t o r s cons tan t . U n f o r t u n a t e l y , the 

O L S e s t ima t e (P^j^^) is b i a s e d in gene ra l b e c a u s e f ^ � � , w h i c h is co r re la ted w i t h b i r th 

w e i g h t , c a n n o t b e con t ro l l ed in t he r eg res s ion . 

cov(万巧广 

凡 以 二 广 + �曹 ( B W � • (3 .1 .2 ) 
、 •‘ 

V 
family effect 

Within-Twins Regression 

Idea l ly , as iden t i ca l t w i n s h a v e ident ica l g e n e s and c o m m o n f a m i l y b a c k g r o u n d , fji” is 

e x p e c t e d to b e inva r i an t b e t w e e n t w i n s (ju“ =片�）. 

T h e w i t h i n - t w i n - p a i r f ixed e f f e c t s e s t ima t ion is s p e c i f i e d as f o l l o w s : 

- 仏、+a’Xi + < 2 。 ( 3 . 1 . 3 ) 

(p + � 2 . (3 .1 .4) 

T h e resu l t o f f i rs t d i f f e r e n c e o f E q u a t i o n s (3 .1 .3) and (3 .1 .4) is 

(3 .1 .5) 

T h e w i t h i n - t w i n - p a i r e s t ima t e {P^^^ is u n b i a s e d a n d m e a s u r e s t h e o w n e f f e c t o f b i r th 

we igh t . 

T h e f o l l o w i n g i n t r o d u c e s t he p r e s e n t s t u d y ' s m e a s u r e s f o r l o n g - t e r m p e r f o r m a n c e s . 
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Educational Attainment 

F o u r m e a s u r e s o f e d u c a t i o n a l a t t a i n m e n t a r e u t i l i z e d . T h e f i r s t m e a s u r e i s s e l f -

r e p o r t e d y e a r s o f s c h o o l i n g , w h i c h is t h e s u m o f y e a r s s p e n t o n e a c h e d u c a t i o n a l l e v e l , 

a s r e p o r t e d b y i n t e r v i e w e e s . T h e s e c o n d m e a s u r e i s s t a n d a r d i z e d y e a r s o f s c h o o l i n g 

b y e d u c a t i o n a l l e v e l : 3 y e a r s f o r e d u c a t i o n b e l o w p r i m a r y s c h o o l ; 6 y e a r s f o r p r i m a r y 

s c h o o l ; 9 y e a r s f o r j u n i o r h i g h s c h o o l ; 12 y e a r s f o r h i g h s c h o o l ; 14 y e a r s f o r t e c h n i c a l 

s c h o o l ; 15 y e a r s f o r c o l l e g e ; 16 y e a r s f o r a b a c h e l o r ; 18 y e a r s f o r a m a s t e r ; a n d 19 

y e a r s f o r a d o c t o r a t e . T h e o t h e r t w o m e a s u r e s a r e “ h i g h s c h o o l o r a b o v e " d u m m y a n d 

" c o l l e g e o r a b o v e " d u m m y . ^ ^ 

Earnings 

E a r n i n g s o f e m p l o y e e s a r e u s e d a s m e a s u r e o f p e r f o r m a n c e in t h e l a b o r marke t .44 

R e s p o n d e n t s m i g h t b e s e l f - e m p l o y e d , u n e m p l o y e d , o r r e t i r e d , w h i c h c a n r e s u l t i n 

r e c o r d s o n z e r o o r m i s s i n g e a r n i n g s . T o t a c k l e t h e s a m p l e s e l e c t i o n b i a s i n t h e p o o l e d 

O L S e s t i m a t i o n , H e c k m a n t w o - s t e p s e l e c t i o n m e t h o d i s u s e d . I n t h e f i r s t s t e p , a n e x t r a 

v a r i a b l e i s a d d e d ( i . e . , n o n - l a b o r i n c o m e ) i n t o t h e p r o b i t estimation."*^ T o t a c k l e t h e 

s e l e c t i o n p r o b l e m i n w i t h i n - t w i n - p a i r e s t i m a t i o n , T u n a l i ' s a p p r o a c h ( 1 9 8 6 ) o f d o u b l e 

s e l e c t i o n i s u t i l i z e d / ^ In t h e f i r s t s t e p , a b i v a r i a t e p r o b i t m o d e l i s e s t i m a t e d f o r 

w o r k i n g d e c i s i o n o f a t w i n p a i r a s h a v i n g f o u r p o s s i b l e o u t c o m e s : b o t h t w i n s w o r k , 

o n l y o n e s i b l i n g w o r k s ( e i t h e r T w i n 1 o r T w i n 2)，or n e i t h e r t w i n s w o r k s . N o n - l a b o r 

i n c o m e o f e a c h t w i n s i b l i n g i s a d d e d i n t h e f i r s t s t e p o f b i v a r i a t e p r o b i t r e g r e s s i o n . 

N e x t , a d o u b l e - s e l e c t i o n t e r m f o r e a c h t w i n s i b l i n g , a n a n a l o g y o f t h e i n v e r s e m i l l 

r a t i o i n t h e c a s e o f s i n g l e - s e l e c t i o n , i s c o m p u t e d . I n t h e s e c o n d s t e p , t h e s e t w o 

s e l e c t i o n t e r m s a r e a d d e d i n t h e e a r n i n g s r e g r e s s i o n . ^ ^ 

" H i g h school or above" dummy is a dummy variable that is equal to 1 i f the ind iv idua l has h igh 
school, technical school or above educational level; otherwise, i t is 0. "Col lege or above’，dummy is a 
d u m m y variable that is equal to 1 i f the indiv idual has a college degree or above educational level, 
otherwise, it is 0 

Earnings include employee wage w i t h bonus and subsidies only 
Non- labor income includes net operating income, rental income, interest income, parents' transfer 

payments, and other sources o f income 
Bonjour et al (2004) also apply Tunah's method to tackle the selection problem in wi th in- tw in-pa i r 

regression 
47 Since the or iginal estimated standard error is inappropriate, bootstrapped standard error is used 
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T h e y i e l d s o f e d u c a t i o n a l a t t a i n m e n t w i t h a n d w i t h o u t b i r t h w e i g h t m e a s u r e a r e 

c o m p a r e d in o r d e r t o c h e c k w h e t h e r r e t u r n t o s c h o o l i n g is a f f e c t e d s i g n i f i c a n t l y . 

P r e v i o u s s t u d i e s e s t i m a t i n g t h e r e t u r n t o e d u c a t i o n , s u c h a s t h a t b y A s h e n f e l t e r a n d 

K r u e g e r ( 1 9 9 4 ) , p r e s u m e t h a t i d e n t i c a l t w i n s h a v e t h e s a m e a b i l i t y a n d c o m m o n 

b a c k g r o u n d , a n d t h u s， d i f f e r e n c i n g c o u l d r e m o v e o m i t t e d v a r i a b l e b i a s . H o w e v e r , 

t w i n s o f t e n h a v e d i f f e r e n t b i r t h w e i g h t . In o t h e r w o r d s , t h e i n f a n t h e a l t h c o n d i t i o n a n d 

n u t r i e n t i n t a k e b e f o r e b e i n g b o m ( r e p r e s e n t e d b y b i r t h w e i g h t ) o f t w i n s m a y n o t b e 

t h e s a m e . I f in f a c t b i r t h w e i g h t m a t t e r s a n d a f f e c t s b o t h e d u c a t i o n a l a t t a i n m e n t a n d 

e a r n i n g s , t h e r e s u l t s o f p r e v i o u s t w i n s - b a s e d s t u d i e s o n t h e r e t u r n t o e d u c a t i o n m a y 

st i l l s u f f e r f r o m o m i t t e d v a r i a b l e b i a s b e c a u s e b i r t h w e i g h t i s u n c o n t r o l l e d f o r i n 

p r e v i o u s s t u d i e s . M i l l e r e t al, ( 2 0 0 5 ) u s e A u s t r a l i a n t w i n d a t a t o e s t i m a t e r e t u r n o f 

s c h o o l i n g w i t h o r w i t h o u t a d d i n g b i r t h w e i g h t a s c o n t r o l v a r i a b l e s . T h e y c o n c l u d e t h a t 

t h e o m i t t e d v a r i a b l e b i a s in w i t h i n - t w i n s r e g r e s s i o n s w h e n e s t i m a t i n g t h e r e t u r n t o 

e d u c a t i o n is n e g l i g i b l e a s t h e e s t i m a t e d c o e f f i c i e n t o f y e a r s o f s c h o o l i n g d i m i n i s h e s 

v e r y s l i g h t l y ( i . e . , l e s s t h a n 1 p e r c e n t a g e p o i n t ) w h e n b i r t h w e i g h t m e a s u r e i s a d d e d . 

U s i n g t h e p r e s e n t C h i n e s e a d u l t t w i n s a m p l e , w e f o l l o w t h e a p p r o a c h o f M i l l e r e t al . 

t o e x a m i n e w h e t h e r s i m i l a r q u a l i t a t i v e r e s u l t s c a n b e r e p l i c a t e d . 

Health-Related Outcomes 

T h e f i r s t m e a s u r e o f h e a l t h - r e l a t e d o u t c o m e is h e i g h t , a s m e a s u r e d i n c e n t i m e t e r s . 

H e i g h t c a n s e r v e a s a l o n g - t e r m h e a l t h indicator."^^ A s m e n t i o n e d i n C h a p t e r 2，body 

m a s s i n d e x ( B M I ) i s a m e a s u r e o f b o d y fat.49 A n i n c r e a s e i n B M I d o e s n o t n e c e s s a r y 

i m p l y an i m p r o v e m e n t o r a d e t e r i o r a t i o n i n h e a l t h c o n d i t i o n s . In g e n e r a l , t h e n o r m a l 

r a n g e o f B M I f o r a n a d u l t i s from 18 .5 t o 2 4 . 9 . I f B M I is l e s s t h a n 18 .5 , t h e n t h e 

p e r s o n is c o n s i d e r e d u n d e r w e i g h t ; i f g r e a t e r t h a n o r e q u a l t o 2 5 , t h e n t h e p e r s o n is 

s a i d t o b e o v e r w e i g h t . 5 � T h u s , t w o d u m m y v a r i a b l e s t o r e p r e s e n t b e i n g u n d e r w e i g h t 

a n d o v e r w e i g h t a r e u s e d t o e x a m i n e t h e i n f l u e n c e o f b i r t h w e i g h t o n t h e p r o b a b i l i t y o f 

h a v i n g e x t r e m e b o d y m a s s . 

BMI = X 10,000, 

For example, Chen and Z h o u (2007) use height as a heal th ind icator m s tudy ing the in f luence o f 
Great Famine (1959 -1961 ) occurred m China on af fected cohorts. Beh rman and Rosenzweig (2004) 
and B lack et al (2007) also use height as the measure o f l ong - te rm outcomes. 

Weight in Ki log rams 
{Height in centimersY 

I f B M I IS greater than or equal to 30， then the person is c lassi f ied as obese. Howeve r , the 
observat ions fo r be ing obese are ve ry f e w in our sample. Hence, overwe igh t and obese categories are 
comb ined as one group in the present study. 
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In a d d i t i o n , t h e q u e s t i o n n a i r e f o r t h e p r e s e n t s t u d y c o n s i s t s o f i n f o r m a t i o n o n w h e t h e r 

i n t e r v i e w e e s h a v e h a d t h e f o l l o w i n g : m i g r a i n e , h a y f e v e r , s k i n a l l e r g y , h y p e r t e n s i o n , 

n e u r a s t h e n i a , h e a r t p r o b l e m , a n d f u n c t i o n a l d i s a b i l i t y o n n e c k , b a c k , a r m s , a n d l eg s . 

S u c h c o m p l a i n t s a r e l i s t ed t o f o r m a s i c k n e s s i n d e x r a n g i n g from 0 to 10，and a r e u s e d 

as a m e a s u r e o f p r e s e n t h e a l t h c o n d i t i o n s ; t h e l o w e r t h e v a l u e o f t h e s i c k i n d e x , t h e 

b e t t e r t h e p r e s e n t h e a l t h c o n d i t i o n s . 

F i n a l l y , t h e i m p a c t o f t h e m o t h e r ' s b i r t h w e i g h t v i s - a - v i s t h e b i r t h w e i g h t o f h e r first 

b i o l o g i c a l c h i l d i s e x a m i n e d u s i n g t h e f e m a l e i d e n t i c a l t w i n d a t a . I f t h e f i r s t c h i l d is 

n o t t h e r e s p o n d e n t ' s b i o l o g i c a l c h i l d , t h e n t h e s e c o n d c h i l d i s u s e d , o r t h e t h i r d , a n d s o 

f o r t h . 

3.4.2, Threshold Estimation and Test of Non-Linearity Effect of Birth 
Weight on Long-Term Outcomes 

A s n o t e d i n C h a p t e r 2 , a p o t e n t i a l l i m i t a t i o n o n t h e u s e f u l n e s s o f t w i n d a t a i n s t u d y i n g 

b i r t h w e i g h t i m p a c t i s n o n - l i n e a r i t y . I f t h e i n f l u e n c e o f b i r t h w e i g h t a p p e a r s at t h e 

b o t t o m r a n g e o f t h e b i r t h w e i g h t d i s t r i b u t i o n a l o n e , t h e n t h e r e s u l t s from t w i n d a t a 

m a y o v e r s t a t e t h e i n f l u e n c e o f b i r t h w e i g h t . A s i n t h e p r e c e d i n g c h a p t e r , a p a r t from 

s p l i n e regress ion ,51 t h r e s h o l d e s t i m a t i o n i s u s e d to t e s t t h e n o n - l i n e a r i t y i n f l u e n c e in 

t e r m s o f l o n g - t e r m o u t c o m e s . 

3.4.3. Investigation on the Bias Direction of OLS relative to Within-
Twins Estimates 

T h e p r e c e d i n g c h a p t e r e x a m i n e d w h e t h e r t h e i n t e r a c t i v e e f f e c t i s c o n t a i n e d i n O L S 

e s t i m a t e s , i n w i t h i n - t w i n s e s t i m a t e s , o r i n b o t h in t e r m s o f m e d i u m - t e r m 

p e r f o r m a n c e s . H o w e v e r , s i m i l a r t o p r i o r t w i n s - b a s e d s t u d i e s , t h e a d u l t t w i n d a t a se t 

u s e d i n t h e p r e s e n t s t u d y d o e s n o t h a v e a n y i n f o r m a t i o n o n p a r e n t a l i n p u t s o n t w i n s i n 

c h i l d h o o d . T h u s , i t i s n o t p o s s i b l e t o d i f f e r e n t i a t e t h e p r o x y e f f e c t a n d i n t e r a c t i v e 

e f f e c t b a s e d u s i n g t h e s a i d a d u l t t w i n s a m p l e . In t h e p r e s e n t w o r k , t h e s e t w o e f f e c t s 

a r e c o m b i n e d a s a j o i n t e f f e c t , r e f e r r e d t o a s " f a m i l y e f f e c t . " T h e a i m is t o a n a l y z e 

Aga in , a knot po in t at 2,500 grams is used for spline regression. 
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w h e t h e r t h e b i a s e s o f O L S r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s a c r o s s e m p i r i c a l s t u d i e s 

d i s p l a y a r e g u l a r d i r e c t i o n i n t e r m s o f v a r i o u s l o n g - t e r m o u t c o m e s . ^^ T h e t y p e o f 

o m i t t e d f a c t o r s a n d t he i r r e l a t i o n s h i p w i t h b i r th w e i g h t , w h i c h a r e l i ke ly t o r e su l t in 

t h e b i a s d i r ec t i on , a r e d i s c u s s e d a s we l l . F o r i n s t ance , i f a ch i l d b o m h e a v i e r is r e a l l y 

l ess in t e l l igen t , a d o w n w a r d b i a s d i r e c t i o n o f O L S e s t i m a t e s in t w i n s - b a s e d s tud i e s o n 

e d u c a t i o n a l a t t a i n m e n t i s e x p e c t e d . 

T o s i m p l i f y a n a l y s i s o n t h e b i a s d i r e c t i o n o f O L S r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s 

a n d t h e l i nk to o m i t t e d f a c t o r s in r e s p o n s e to d i f f e r e n t t y p e s o f o u t c o m e s , t h e 

f o l l o w i n g a s s u m p t i o n s a r e a d d e d . F i rs t , l o n g - t e r m o u t c o m e s a r e d i v i d e d in to t w o 

c a t e g o r i e s : h e a l t h - r e l a t e d a n d ab i l i t y - r e l a t ed o u t c o m e s . S e c o n d , n o m e a s u r e m e n t e r ro r 

p r o b l e m exists.^^ T h i r d , o m i t t e d f a c t o r s a r e d i v i d e d i n t o t w o m a i n g r o u p s : u n o b s e r v e d 

e n d o w m e n t s ( h e a l t h - r e l a t e d a n d ab i l i t y - r e l a t ed ) a n d u n o b s e r v e d p a r e n t a l i npu t s . In t h e 

s u c c e e d i n g s e g m e n t s , r e s u l t s o f b i a s d i r e c t i o n o f O L S r e l a t i v e to w i t h i n - t w i n s 

e s t i m a t e s f o r h e a l t h - r e l a t e d a n d ab i l i t y - r e l a t ed o u t c o m e s a r e p r e s e n t e d . 

Health-Related Outcomes, such as height 

R e s u l t (1) : In t h e c a s e o f h e a l t h - r e l a t e d o u t c o m e s , i f o m i t t e d f a c t o r s a n d b i r t h w e i g h t 

a r e p o s i t i v e l y r e l a t ed , t h e O L S e s t i m a t e is b i a s e d u p w a r d r e l a t i v e to w i t h i n - t w i n - p a i r 

e s t i m a t e . 

R e m a r k : ^ o l s = A + 式 var(5 � 

+ve family effect 

U n o b s e r v e d f a m i l y f a c t o r s a n d b i r t h w e i g h t a r e l i k e l y t o b e r e l a t e d p o s i t i v e l y in t e r m s 

o f h e a l t h p e r f o r m a n c e s . F o r i n s t a n c e , i n d i v i d u a l s a r e b o m h e a v i e r b e c a u s e t he i r 

p a r e n t s a r e e n d o w e d w i t h b e t t e r h e a l t h - r e l a t e d g e n e s . T h e s e i n d i v i d u a l s inhe r i t b e t t e r 

h e a l t h - r e l a t e d g e n e s , a n d t h u s h a v e b e t t e r h e a l t h c o n d i t i o n s i n t h e l o n g run . D u e to t h e 

p o s i t i v e f a m i l y e f f e c t , t h e O L S e s t i m a t e is b i a s e d u p w a r d . 

“ S o m e studies conduct robustness checks w i t h d i f ferent sample sizes, fo r s imp l i c i t y and brevi ty , in 
general, the present w o r k compares the results w i t h the largest sample size. 

The b i r th we ight records in p r io r l i terature come from b i r t h cert i f icates and thus the measurement 
error bias is not a b i g concern in their empir ica l results. 
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Ability-Related Outcomes, such as educational attainment and earnings 

R e s u l t (2 ) : In t h e c a s e o f a b i l i t y - r e l a t e d o u t c o m e s , i f o m i t t e d f a c t o r s a n d b i r t h w e i g h t 

a r e p o s i t i v e l y r e l a t e d , t h e O L S e s t i m a t e is b i a s e d u p w a r d r e l a t i v e to w i t h i n - t w i n s 

e s t i m a t e . 

cov(万 ％，八) 
R e m a r k : Pols _ P 十。《 v a r ( 万 . 

+ve family effect 

A p o s s i b l e r e a s o n i s t h e p o s i t i v e c o r r e l a t i o n b e t w e e n u n o b s e r v e d a b i l i t y a n d b i r t h 

w e i g h t . F o r i n s t a n c e , s m a r t e r p a r e n t s t e n d to h a v e m o r e e n d o w e d c h i l d r e n b o m w i t h 

h i g h e r b i r t h w e i g h t . C h i l d r e n w h o i n h e r i t b e t t e r a b i l i t y c a n p e r f o r m b e t t e r in s c h o o l 

a n d l a b o r m a r k e t . T h e O L S e s t i m a t e , w h i c h c o n t a i n s t h e p o s i t i v e f a m i l y e f f e c t , i s 

b i a s e d u p w a r d . 

R e s u l t (3 ) : In t h e c a s e o f a b i l i t y - r e l a t e d o u t c o m e s , i f o m i t t e d f a c t o r s a n d b i r t h w e i g h t 

a r e n e g a t i v e l y r e l a t e d , t h e O L S e s t i m a t e is b i a s e d d o w n w a r d r e l a t i v e t o w i t h i n - t w i n s 

e s t i m a t e . 

“ — n , sc. C O v C g %， / g 
R e m a r k : + ' 

-ve family effect 

T h e r e a r e t w o p o s s i b l e r e a s o n s f o r t h e n e g a t i v e f a m i l y e f f e c t . O n e is o n t h e n e g a t i v e 

c o r r e l a t i o n b e t w e e n u n o b s e r v e d a b i l i t y a n d b i r t h w e i g h t ( i .e . , a h e a v i e r b a b y is l e s s 

i n t e l l i g e n t ) . T h e o t h e r r e a s o n is t h e n e g a t i v e c o r r e l a t i o n b e t w e e n p a r e n t a l i n p u t s a n d 

b i r t h w e i g h t ( i .e . , p a r e n t s c o m p e n s a t e o n c h i l d r e n b o m w i t h l o w e r b i r t h w e i g h t i n 

o r d e r f o r t h e m t o c a t c h u p w i t h o t h e r c h i l d r e n ) . 
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3.5. Results 

3.5.1. Results of Birth Weight Impact on Long-Term Outcomes 

In th i s s e c t i o n , t h e O L S a n d w i t h i n - t w i n s r e su l t s f o r b i r t h w e i g h t e f f e c t o n l o n g - t e r m 

o u t c o m e s a r e r e p o r t e d . 

T a b l e 3 .2 l i s ts t h e r e g r e s s i o n r e s u l t s o f f o u r m e a s u r e s o f e d u c a t i o n a l a t t a i n m e n t . F o r 

s e l f - r e p o r t e d y e a r s o f s c h o o l i n g , all O L S e s t i m a t e s o f b i r t h w e i g h t m e a s u r e s a r e 

i n s i g n i f i c a n t ; in con t r a s t , w i t h i n - t w i n s e s t i m a t e s o f b i r t h w e i g h t m e a s u r e s a re 

s i g n i f i c a n t at t h e 5 % leve l . T h e s e s u g g e s t t ha t t h e O L S e s t i m a t e s h a v e a d o w n w a r d 

b ias . S u c h f i n d i n g s a r e s i m i l a r to t h o s e b y B e h r m a n a n d R o s e n z w e i g ( 2 0 0 4 ) a n d 

B l a c k et al. ( 2 0 0 7 ) o n e d u c a t i o n a l a t t a i n m e n t . T h e s i g n i f i c a n c e in w i t h i n - t w i n s 

e s t i m a t e s d i s a p p e a r s in t h e c a s e o f y e a r s o f s c h o o l i n g b y e d u c a t i o n a l leve l , " h i g h 

s c h o o l o r a b o v e " d u m m y , a n d “ c o l l e g e o r a b o v e " d u m m y , e v e n t h o u g h O L S e s t i m a t e s 

r e m a i n s m a l l e r t h a n w i t h i n - t w i n s e s t i m a t e s . O v e r a l l , t h e f i n d i n g s o f t h e p r e s e n t 

s t u d y f o r t h e b i r t h w e i g h t e f f e c t o n e d u c a t i o n a l a c h i e v e m e n t a r e m i x e d . 

T a b l e 3 .3 d i s p l a y s t h e r e g r e s s i o n r e su l t s ( t a c k l i n g s a m p l e s e l e c t i o n ) o f b i r t h w e i g h t 

i m p a c t o n l o g e a r n i n g s . ^^ In C o l u m n s (1) to (6) , t h e O L S e s t i m a t e s o f b i r t h w e i g h t a n d 

l o g b i r t h w e i g h t a r e s i g n i f i c a n t a n d posi t ive.^^ F o r i n s t a n c e , a 1 0 % i n c r e a s e in b i r t h 

w e i g h t i n c r e a s e s e a r n i n g s b y a p p r o x i m a t e l y 1 .7%. H o w e v e r , b i r t h w e i g h t m e a s u r e s 

b e c o m e i n s i g n i f i c a n t in w i t h i n - t w i n - p a i r e s t i m a t i o n . M o r e o v e r , u n l i k e t h e b i a s 

d i r e c t i o n f o r e d u c a t i o n a l a t t a i n m e n t , O L S e s t i m a t e s h a v e a n u p w a r d b i a s o n 

earnings ,57 s u g g e s t i n g p o s i t i v e c o r r e l a t i o n f o r u n o b s e r v e d e a r n i n g s ab i l i t y and b i r t h 

w e i g h t . H a v i n g o p p o s i t e b i a s d i r e c t i o n s o f O L S e s t i m a t e s o n e d u c a t i o n a l a t t a i n m e n t 

( b i a s e d d o w n w a r d ) a n d l o g e a r n i n g s ( b i a s e d u p w a r d ) a re i n t e r e s t i n g . T h i s m a y 

i n d i c a t e tha t ab i l i t y h a s m u l t i p l e d i m e n s i o n s in w h i c h l e a r n i n g ab i l i t y a n d e a r n i n g s 

A l l l og i t and FE log i t coef f ic ients o f b i r th we igh t measures are ms igmf i can t f o r " h i g h school or 
above" d u m m y and “co l l ege or above" d u m m y 
55 The estimates o f b i r th we igh t measures are ve ry close w i t h or w i t hou t hand l ing the select ion prob lem. 
In par t icu lar , the est imated select ion terms are ins ign i f icant i n O L S and w i t h m - t w m - p a i r est imations. 
Th is indicates that the select ion p rob lem is not serious The regression results w i t hou t hand l ing the 
select ion p rob lem are shown m Append i x Table 3 1. 

I n Tab le 3.3 and A p p e n d i x Tab le 3.1，educational at ta inment is measured b y sel f - reported years o f 
school ing. 

The O L S est imate o f the return to educat ion is biased upward re lat ive to the w i t h i n - t w m - p a i r 
estimate (0.075 relat ive to 0.023). 
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ab i l i t y a r e d i f f e r e n t . P o s s i b l y , b i r t h w e i g h t i s r e l a t e d p o s i t i v e l y to e a r n i n g s ab i l i ty , a n d 

n e g a t i v e l y r e l a t e d to l e a r n i n g ab i l i ty . F u t u r e w o r k is n e e d e d to c l a r i f y th i s p o i n t 

f u r t h e r . 

A p a r t from a n a l y z i n g b i r t h w e i g h t e f f e c t o n e a r n i n g s , w e a r e a l s o i n t e r e s t e d in 

i n v e s t i g a t i n g w h e t h e r r e t u r n to e d u c a t i o n w o u l d b e a f f e c t e d b y a d d i n g b i r t h w e i g h t in 

t h e r e g r e s s i o n s . T a b l e 3 .4 l i s t s t h e r e t u r n s to e d u c a t i o n e s t i m a t e d b y O L S , w i t h i n -

t w i n s , a n d i n s t r u m e n t a l v a r i a b l e ( I V ) w i t h i n - t w i n s r eg res s ions^^ w i t h a n d w i t h o u t 

c o n t r o l l i n g f o r b i r t h w e i g h t measu res . ^^ F o r t h e O L S e s t i m a t i o n , o n c e c o n t r o l l e d f o r 

b i r t h w e i g h t , t h e e s t i m a t e d c o e f f i c i e n t o f y e a r s o f s c h o o l i n g d i m i n i s h e s . A m o n g 

w i t h i n - t w i n s a n d I V w i t h i n - t w i n s r e s u l t s in t h e p r e s e n t s t udy , n o s i g n i f i c a n t d i f f e r e n c e 

o n t h e c o e f f i c i e n t s o f y e a r s o f s c h o o l i n g w i t h a n d w i t h o u t c o n t r o l l i n g f o r b i r t h w e i g h t 

is e v i d e n t . M i l l e r e t al . ( 2 0 0 5 ) a l so f i n d s i m i l a r r e su l t s . T h e findings in t h e p r e s e n t 

s t u d y f u r t h e r c o n f i r m tha t t h e w i t h i n - t w i n s e s t i m a t e o f r e t u r n t o e d u c a t i o n is l e s s 

b i a s e d c o m p a r e d w i t h t h e O L S e s t i m a t e . 

T a b l e 3 .5 s u m m a r i z e s t h e r e g r e s s i o n r e s u l t s o n h e a l t h - r e l a t e d o u t c o m e s . W i t h i n - t w i n s 

r e s u l t s s u g g e s t t ha t b i r t h w e i g h t h a s a s i g n i f i c a n t p o s i t i v e i n f l u e n c e o n a d u l t h e i g h t ; 

h o w e v e r , t h e m a g n i t u d e i s s m a l l e r t h a n i n O L S r e su l t s . A n i n c r e a s e i n b i r t h w e i g h t b y 

1 0 0 0 g r a m s l e a d s to a 0 . 8 - c e n t i m e t e r i n c r e a s e in h e i g h t . B o t h O L S a n d w i t h i n - t w i n s 

r e s u l t s f u r t h e r s u g g e s t t ha t b i r t h w e i g h t h a s n o e f f e c t o n t h e p r o b a b i l i t y o f b e i n g 

u n d e r w e i g h t o r o v e r w e i g h t . T h i s i s d i f f e r e n t from w i t h i n - t w i n s r e su l t s o f B l a c k et al . 

( 2 0 0 7 ) , in w h i c h b i r t h w e i g h t h a s a s i g n i f i c a n t n e g a t i v e e f f e c t o n t h e p r o b a b i l i t y o f 

b e i n g u n d e r w e i g h t a n d s i g n i f i c a n t p o s i t i v e e f f e c t o n t h e p r o b a b i l i t y o f b e i n g 

o v e r w e i g h t . I n a d d i t i o n , O L S r e s u l t s s u g g e s t t ha t i n d i v i d u a l s b o m h e a v i e r h a v e l o w e r 

p r o b a b i l i t y o f s u f f e r i n g f r o m seve ra l c o m m o n s i c k n e s s e s . H o w e v e r , all t h e e s t i m a t e s 

o f b i r t h w e i g h t m e a s u r e s a re i n s i g n i f i c a n t in w i t h i n - t w i n s r e g r e s s i o n s . S i m i l a r to t h e 

If there are measurement errors in schooling, withm-twins regression intensifies the downward bias 
problem. T o deal w i t h this prob lem, an instrument suggested b y Ashenfe l ter and Krueger (1994) is 

used b y the present study: L e t Z * denote t w i n k ' s report o f t w i n y ' s school ing level , A Z * = Z; - Z \ 

and AZ** = Z] - Z\ Years o f school ing for each o f the sibl ings reported by one tw in is used Years o f 
school ing fo r each o f the sibl ings reported by the other t w i n is used as an instrument. The w i t h i n - twms 
regression is as fo l lows: 

where AZ** is used as an instrumental var iable fo r AZ* . 
Educat ional attainment is measured b y sel f -reported years o f school ing. 
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f i n d i n g s o n m e d i u m - t e r m h e a l t h c o n d i t i o n s in C h a p t e r 2，w e f i n d t h a t t h e O L S 

r e g r e s s i o n o v e r e s t i m a t e s t h e i m p a c t o f b i r t h w e i g h t o n t h e p r e s e n t h e a l t h c o n d i t i o n s o f 

a d u l t s . F u r t h e r m o r e , f o r b i r t h w e i g h t o f t h e n e x t g e n e r a t i o n , b o t h O L S a n d w i t h i n -

t w i n s e s t i m a t e s a r e ins igni f ican t .^® 

In sho r t , O L S r e s u l t s s u g g e s t t h a t t h e r e a r e p o s i t i v e l y s i g n i f i c a n t r e l a t i o n s h i p s 

b e t w e e n b i r t h w e i g h t a n d e a r n i n g s , a s w e l l a s h e i g h t a n d h e a l t h c o n d i t i o n s , i n t h e l o n g 

t e r m . H o w e v e r , w i t h i n - t w i n s r e s u l t s i n d i c a t e t h a t b i r t h w e i g h t h a s a s i g n i f i c a n t l y 

p o s i t i v e e f f e c t o n h e i g h t a l o n e . ^ ' T h e w i t h i n - t w i n s r e s u l t s o n e d u c a t i o n a l a c h i e v e m e n t 

o f t h i s p r e s e n t s t u d y a r e m i x e d . I n t e r e s t i n g l y , t h e O L S e s t i m a t e s t e n d t o b e b i a s e d 

u p w a r d s r e l a t i v e t o w i t h i n - t w i n s e s t i m a t e s o n e a r n i n g s , h e i g h t , a n d h e a l t h c o n d i t i o n s , 

b u t b i a s e d d o w n w a r d o n e d u c a t i o n a l a t t a i n m e n t . 

Potential Biases of Within-Twin-Pair Estimates 

F r a g a et al . ( 2 0 0 5 ) find t h a t t h e e p i g e n e t i c m o d i f i c a t i o n s w h i c h a f f e c t t h e g e n e 

e x p r e s s i o n s a n d p h e n o t y p e s w e r e m o r e o b v i o u s w h e n M Z t w i n s b e c o m e o l d e r a s t h e y 

h a v e d i f f e r e n t l i f e s t y l e s a n d h a v e s p e n t l e s s o f t h e i r l i v e s t o g e t h e r . F o r i n s t a n c e , 

s m o k i n g h a b i t s , p h y s i c a l a c t i v i t y a n d d i e t a r e e x t e r n a l f a c t o r s t h a t h a v e l o n g - t e r m 

i n f l u e n c e o n e p i g e n e t i c m o d i f i c a t i o n s . T h u s , it i s p o s s i b l e t h a t s o m e u n o b s e r v e d 

v a r i a b l e s r e m a i n i n ( ) w h i c h a r e c o r r e l a t e d w i t h b i r t h w e i g h t d i f f e r e n c e 

( B W I � _ B W � 2 ) a n d a f f e c t l a t e r o u t c o m e s . B o u n d & S o l o n ( 1 9 9 9 ) h a v e s h o w n t h a t 

w i t h i n - t w i n s e s t i m a t i o n m a y st i l l b e s u b j e c t t o t h e s a m e so r t o f b i a s t h a t a f f e c t s t h e 

O L S e s t i m a t i o n . T h u s , t h e m a j o r c o n c e r n t o c a r r y o u t w i t h i n - t w i n s e s t i m a t i o n 

d e p e n d s o n w h e t h e r i t i s l e s s b i a s e d t h a n t h e O L S e s t i m a t e . 

As the sample size is smal l (233 observations), i t is l i ke l y that the estimated coeff ic ients are 
imprecise and stat ist ical ly ins ign i f icant 

Some studies use on ly male or female same-sex tw ins for analysis (e g , Beh rman and Rosenzweig, 
2004). B lack et al (2007) compared the estimates us ing a l l tw ins (consist ing o f bo th male and female 
same-sex twins) w i t h estimates f r o m using male same-sex twins and female same-sex tw ins separately 
Acco rd ing to their f ind ings, most o f the results f r o m al l tw ins are s imi lar to those using male and 
female same-sex tw ins One may argue that the inf luence o f b i r th we igh t may d i f fe r b y gender I n order 
to c la r i f y the possib i l i ty , the present study repl icated the analysis on male and female ident ical t w i n 
sub-samples The results (not shown) f r om the who le sample, male sub-sample, and female sub-sample 
are somewhat s imi lar Thus, fo r estimates that are more precise, the who le sample for long- term 
outcomes is used, except for b i r th weight o f the next generation I n addi t ion, several p r io r studies, such 
as those b y B lack et al (2005), f i nd that b i r t h order is impor tant and can affect later outcomes Overa l l , 
w i l hm- tw ins results i n the present study indicate that b i r th order has no s ign i f icant inf luence on long-
term outcomes Th is suggests that b i r th order is not impor tant between twins. 
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F o l l o w i n g A s h e n f e l t e r & R o u s e ( 1 9 9 8 ) , w e c o n d u c t a c o r r e l a t i o n a n a l y s i s . W e u s e t h e 

c o r r e l a t i o n o f a v e r a g e f a m i l y b i r t h w e i g h t o v e r e a c h t w i n p a i r w i t h t h e a v e r a g e f a m i l y 

c h a r a c t e r i s t i c s t h a t m a y b e c o r r e l a t e d w i t h a b i l i t y ( f o r e x a m p l e , m e m b e r s h i p o f t h e 

C h i n e s e C o m m u n i s t P a r t y , j o b t e n u r e , w o r k i n g i n a f o r e i g n f i r m , m a r i t a l s t a t u s , a n d 

s p o u s a l e d u c a t i o n ) t o i n d i c a t e t h e e x p e c t e d a b i l i t y b i a s in a c r o s s - s e c t i o n a l O L S 

r e g r e s s i o n . W e t h e n e s t i m a t e t h e c o r r e l a t i o n s o f t h e w i t h i n - t w i n s d i f f e r e n c e s in b i r t h 

w e i g h t w i t h t h e w i t h i n - t w i n s d i f f e r e n c e s i n t h e s e c h a r a c t e r i s t i c s t o i n d i c a t e t h e 

e x p e c t e d r e m a i n i n g b i a s i n a w i t h i n - t w i n - p a i r r e g r e s s i o n . T h e r e s u l t s ( s h o w n in 

A p p e n d i x T a b l e 3 . 2 ) s t r o n g l y s u p p o r t s t h a t w i t h i n - t w i n s e s t i m a t e is l i k e l y to b e l ess 

a f f e c t e d b y o m i t t e d v a r i a b l e s t h a n t h e O L S e s t i m a t i o n o v e r a l l . T h e c o r r e l a t i o n 

b e t w e e n a v e r a g e f a m i l y s i b l i n g s ' b i r t h w e i g h t a n d a v e r a g e f a m i l y a t t r i b u t e s a r e h i g h l y 

s i g n i f i c a n t in m a r i t a l s t a t u s a n d j o b t e n u r e . B u t n o n e o f t h e w i t h i n - t w i n - p a i r 

c o r r e l a t i o n s i s s i g n i f i c a n t in f i r s t - d i f f e r e n c e f o r m o f t h e s e a t t r i b u t e s . O f c o u r s e , t h e s e 

c h a r a c t e r i s t i c s a r e o n l y an i n c o m p l e t e se t o f a b i l i t y m e a s u r e s , b u t t h e e v i d e n c e is 

s u g g e s t i v e . 

Measurement Error 

In t h e a d u l t t w i n s a m p l e , a s b i r t h w e i g h t r e c o r d s w e r e s e l f - r e p o r t e d b y i n t e r v i e w e e s 

w h o w e r e a b o u t 3 7 y e a r s o l d o n t h e a v e r a g e i n t h e a d u l t t w i n s a m p l e , t h e 

m e a s u r e m e n t e r r o r b i a s t e n d s t o b e s e r i o u s . I f i n t e r v i e w e e s d i d n o t i n t e n t i o n a l l y o v e r -

r e p o r t o r u n d e r - r e p o r t t h e b i r t h w e i g h t r e c o r d b a s e d o n t h e i r t r u e b i r t h w e i g h t , t h e n t h e 

c l a s s i c a l e r r o r s - i n - v a r i a b l e s a s s u m p t i o n h o l d s ( t ha t is，the r e c a l l e r r o r i s n o t r e l a t e d t o 

t h e t r u e b i r t h w e i g h t ) . A s m e n t i o n e d i n t h e p r e c e d i n g c h a p t e r , t h e m e a s u r e m e n t e r r o r 

p r o b l e m r e s u l t s in a d o w n w a r d b i a s i n b o t h O L S a n d w i t h i n - t w i n s r e g r e s s i o n s . I n 

p a r t i c u l a r , w i t h i n - t w i n s r e g r e s s i o n e x a c e r b a t e s t h e m e a s u r e m e n t e r r o r b i a s . 

T o d e a l w i t h t h i s p r o b l e m , a p o s s i b l e s o l u t i o n is to find a n i n s t r u m e n t t h a t c o r r e l a t e s 

s t r o n g l y w i t h b i r t h w e i g h t a n d h a s n o d i r e c t e f f e c t o n t h e o u t c o m e o f i n t e r e s t . T h e 

q u e s t i o n n a i r e u s e d in t h e a d u l t t w i n s u r v e y c o n s i s t s o f t h r e e v a r i a b l e s o n t h e i n f a n c y 

p e r i o d : b i r t h d a t e , b i r t h w e i g h t , a n d b i r t h o r d e r . T h e c o r r e l a t i o n b e t w e e n b i r t h w e i g h t 

a n d b i r t h o r d e r i s t o o w e a k f o r b i r t h o r d e r to b e a n i n s t r u m e n t a l v a r i a b l e o f b i r t h 

w e i g h t . U n d e r s t a n d a b l y , t h e a b o v e r e s u l t s a r e s u b j e c t t o m e a s u r e m e n t e r r o r b i a s ; 

h o w e v e r , u n f o r t u n a t e l y , t h i s s t u d y c a n n o t o v e r c o m e t h i s p r o b l e m . F u t u r e s t u d y u s i n g 
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A s i a n d e v e l o p i n g c o u n t r y ' s d a t a is w e l c o m e to e x p l o r e t h e sa id f i n d i n g s o f b i r th 

w e i g h t i m p a c t in th i s s tudy . 

3.5.2. Results of Spline and Threshold Regressions on Long-Term 
Outcomes 

In th i s sec t ion , r e su l t s o f s p l i n e and t h r e s h o l d r e g r e s s i o n s o n l o n g - t e r m o u t c o m e s a re 

reported.62 T a b l e 3 .6 s h o w s t h e r e su l t s o f sp l ine r e g r e s s i o n s in w h i c h the re i s o n e k n o t 

p o i n t at 2 , 5 0 0 g r a m s . A c c o r d i n g to t h e p - v a l u e o f F - t e s t in t h e O L S resu l t s , t h e nu l l 

h y p o t h e s i s tha t b i r t h w e i g h t e s t i m a t e s a re equa l a c ros s t w o s e g m e n t s i s n o t r e j ec t ed 

f o r l o n g - t e r m o u t c o m e s , e x c e p t f o r " h i g h s c h o o l o r a b o v e " d u m m y a n d he igh t . 

R e s u l t s f r o m w i t h i n - t w i n s r e g r e s s i o n s d o no t p r o v i d e a n y e v i d e n c e o n non - l i nea r i t y . 

T a b l e 3,7 r e p o r t s t h e l i k e l i h o o d ra t io t es t r e su l t s f o r t h e e x i s t e n c e o f t h r e s h o l d e f f ec t . 

U n d e r a s i ng l e t h r e s h o l d f r a m e w o r k , e x c e p t f o r t h r e e m e a s u r e s o n e d u c a t i o n a l 

a t t a inmen t , t h e p - v a l u e s a r e g rea t e r t h a n 0 . 1 0 f o r o t h e r l o n g - t e r m o u t c o m e s , 

s u p p o r t i n g t h e b i r t h w e i g h t e f f e c t a s b e i n g l inear . T h e f o l l o w i n g t a b l e r e p o r t s t he 

t h r e sho ld l eve l and t h e e s t i m a t e d c o e f f i c i e n t s o f b i r th w e i g h t a c r o s s t w o s e g m e n t s o n 

t h e s e t h r e e m e a s u r e s : s e l f - r e p o r t e d y e a r s o f s c h o o l i n g , y e a r s o f s c h o o l i n g b y 

e d u c a t i o n a l l eve l , and “ h i g h s c h o o l o r a b o v e " d u m m y . 

Threshold Level and Estimates of Birth Weight on Three Measures of Educational Attainment 

Dependent Variables Coeff icient Whi te SE t-statistics 

Years of Schooling (Self-Reported) B W < 2750 g 
B W > 2750 g 

1.019 
0.772 

0.279 
0.222 

3.659 
3.471 

Years of Schooling by Educational 
Level 

B W < 3500 g 
B W > 3500 g 

-0.182 
0.172 

0.243 
0.239 

-0.746 
0.719 

High School or Above D u m m y 
B W < 3500 g 
B W > 3500 g 

-0.037 
0.028 

0.042 
0.044 

-0.864 
0.633 

T h e e s t i m a t e d s i n g l e t h r e s h o l d o f b i r t h w e i g h t is at 2 , 7 5 0 g r a m s in t h e c a s e o f s e l f -

r e p o r t e d y e a r s o f s c h o o l i n g . T h e f a v o r a b l e e f f e c t is s l igh t ly h i g h e r in t h e l o w e r r a n g e 

( less t han o r e q u a l t o 2 , 7 5 0 g r a m s ) o f b i r t h w e i g h t ( 1 . 0 1 9 vs . 0 . 7 7 2 ) , a n d b o t h 

c o e f f i c i e n t s a r e s i g n i f i c a n t . H o w e v e r , t h e r e su l t s f o r o t h e r t w o m e a s u r e s o f 

e d u c a t i o n a l o u t c o m e s a r e d i f f e r e n t . F i rs t , t h e t h r e s h o l d o f b i r t h w e i g h t is at 3 , 5 0 0 

I n Section 3.5 】，in the case o f log earnings, the regression results are close w i t h and w i thout 
addressing the sample select ion problem. For s impl ic i ty , when testing the non- l inear i ty ef fect o f b i r th 
we igh t on earnings, we use the reduced sample m w h i c h bo th t w i n s ibl ings were employees and had 
posi t ive earnings. 
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g r a m s . S e c o n d , t h e e s t i m a t e s in t h e r a n g e o f l e s s t h a n o r e q u a l to 3 , 5 0 0 g r a m s a r e 

n e g a t i v e , w h i l e t h e e s t i m a t e s in t h e r a n g e o f g r e a t e r t h a n 3 , 5 0 0 g r a m s a r e p o s i t i v e . 

T h i r d , all e s t i m a t e s a c r o s s t w o s e g m e n t s a r e i n s i g n i f i c a n t . A s a w h o l e , t he t h r e s h o l d 

r e g r e s s i o n r e s u l t s a r e m i x e d a c r o s s m e a s u r e s o f e d u c a t i o n a l a t t a i n m e n t . 

In s u m m a r y , in t h e p r e s e n t s t u d y , t h e r e is l i t t le e v i d e n c e to i n d i c a t e t ha t t h e e f f e c t o f 

b i r t h w e i g h t i s n o n - l i n e a r f o r l o n g - t e r m o u t c o m e s , e x c e p t for e d u c a t i o n a l a t t a i n m e n t . 

3.5.3. Analysis of Bias Direction of OLS Relative to Within-Twins 
Estimates: Comparison with the Literature 

In t h e n e x t s e g m e n t s , t h e O L S a n d w i t h i n - t w i n s r e s u l t s a c r o s s e m p i r i c a l s t u d i e s a r e 

c o m p a r e d to e x a m i n e a n y c o n s i s t e n t b i a s d i r e c t i o n o f O L S r e l a t i v e to w i t h i n - t w i n s 

e s t i m a t e s f o r h e a l t h - r e l a t e d a n d ab i l i t y - r e l a t ed o u t c o m e s . W e a t t e m p t to r e l a t e t h e 

p a t t e r n w i t h u n o b s e r v a b l e o m i t t e d f a c t o r s a n d R e s u l t s (1 to 3 ) in S e c t i o n 3 .4 .3 . 

Health-Related Outcomes 

T h e s t u d y c o m p a r e s e m p i r i c a l f i n d i n g s w i t h h e a l t h - r e l a t e d o u t c o m e s . T a b l e 3 .8 s h o w s 

t h e O L S a n d w i t h i n - t w i n - p a i r r e s u l t s o f p r i o r l i t e r a tu r e a n d t h e p r e s e n t s t u d y on adu l t 

h e i g h t . G e n e r a l l y , O L S e s t i m a t e s a r e l a r g e r t h a n w i t h i n - t w i n s e s t i m a t e s in B e h r m a n 

a n d R o s e n z w e i g ( 2 0 0 4 ) a n d B l a c k et al. ( 2 0 0 7 ) . T h i s h o l d s t r u e i n t h e p r e s e n t s tudy . 

S i m i l a r l y , a c c o r d i n g to t h e r e s u l t s o n b i r t h w e i g h t o f t h e n e x t g e n e r a t i o n ( T a b l e 3.9)， 

t h e O L S e s t i m a t e s a r e m u c h l a r g e r t h a n w i t h i n - t w i n s e s t i m a t e s r e p o r t e d p r e v i o u s l y i n 

B e h r m a n a n d R o s e n z w e i g ( 2 0 0 4 ) , R o y e r ( 2 0 0 6 ) , a n d B l a c k et al . (2007).^^ In T a b l e 

3 . 1 0 , u s i n g m e a s u r e s f o r p r e s e n t h e a l t h c o n d i t i o n s , O r e o p o u l o s et a l ( 2 0 0 8 ) u s e t h e 

frequency o f v i s i t i n g p h y s i c i a n s b e t w e e n 12 a n d 17 y e a r s o f age , w h i l e t h e p r e s e n t 

s t u d y u s e s t h e s i c k n e s s i n d e x . A g a i n , b o t h s t u d i e s find t ha t t h e O L S e s t i m a t e s a r e 

u p w a r d l y b i a s e d r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s in g e n e r a l . 

In t h e c a s e o f h e a l t h m e a s u r e s , i n g e n e r a l , O L S e s t i m a t e s t e n d to o v e r s t a t e t h e 

i n f l u e n c e o f b i r t h w e i g h t . A s a w h o l e , t h e a b o v e - m e n t i o n e d f i n d i n g s a re c o n s i s t e n t 

63 The present study uses a smal l sample o f female tw ins fo r analysis O L S estimates o f b i r th we igh t 
and log b i r th we igh t are posi t ive and larger than w i t h i n - tw ins estimates, even i f al l estimates are 
ins igni f icant . 
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w i t h R e s u l t (1) . M o s t o f t h e s p u r i o u s r e l a t i o n s h i p s f o u n d in O L S r e s u l t s a r e l i k e l y a 

r e s u l t o f o m i t t e d u n o b s e r v a b l e f a c t o r s ( i .e . , t h e p o s i t i v e f a m i l y e f f e c t ) . 

Ability-Related Outcomes 

O L S a n d w i t h i n - t w i n s f i n d i n g s a re c o m p a r e d a c r o s s e m p i r i c a l s t u d i e s i n t e r m s o f 

a b i l i t y - r e l a t e d a c h i e v e m e n t s . A s l i s t ed i n T a b l e 3 .11，Black e t al . ( 2 0 0 7 ) f i n d t h a t b i r t h 

w e i g h t h a s a s i g n i f i c a n t i n f l u e n c e o n I Q in O L S a n d w i t h i n - t w i n s r e g r e s s i o n s . T h e 

r e s u l t s s u p p o r t t h a t b i r t h w e i g h t h a s a s i g n i f i c a n t f a v o r a b l e e f f e c t o n t h e c o g n i t i v e 

a b i l i t y o f i n d i v i d u a l s . I n t e r e s t i n g l y , b y B l a c k et a l . ( 2 0 0 7 ) , t h e O L S e s t i m a t e is 

s l i g h t l y s m a l l e r t h a n w i t h i n - t w i n s e s t i m a t e o n I Q ( 0 . 4 8 vs . 0 . 6 2 ) . T h i s p a t t e r n s e e m s 

t o m a t c h R e s u l t (3 ) , w h e r e i n f a m i l y e f f e c t is n e g a t i v e . T h i s s u g g e s t s t h a t u n o b s e r v e d 

a b i l i t y a n d b i r t h w e i g h t a r e n e g a t i v e l y r e l a t e d , o r t h a t p a r e n t s c o m p e n s a t e o n c h i l d r e n 

b o m w i t h l o w e r b i r t h w e i g h t . In c o n t r a s t , a c c o r d i n g t o O r e o p o u l o s et a l . ( 2 0 0 8 ) , O L S 

e s t i m a t e s a r e m u c h l a r g e r t h a n w i t h i n - t w i n s e s t i m a t e s i n t e r m s o f l a n g u a g e a r t s c o r e s 

i n G r a d e 12. T h i s i s c o n s i s t e n t w i t h R e s u l t (2)，which s h o w e d a p o s i t i v e c o r r e l a t i o n 

b e t w e e n o m i t t e d f a c t o r s a n d b i r t h w e i g h t . 

E m p i r i c a l findings o n e d u c a t i o n a l a c h i e v e m e n t in l i t e r a t u r e a r e s u m m a r i z e d in T a b l e 

3 . 1 2 . A s m e n t i o n e d e a r l i e r , B e h r m a n a n d R o s e n z w e i g ( 2 0 0 4 ) f i n d t h a t t h e w i t h i n -

t w i n s e s t i m a t e is m u c h g r e a t e r t h a n t h e O L S e s t i m a t e o n y e a r s o f s c h o o l i n g . In B l a c k 

et al . ( 2 0 0 7 ) , t h e w i t h i n - t w i n s e s t i m a t e is l a r g e r t h a n t h e O L S e s t i m a t e . In t h e p r e s e n t 

s t u d y , a d o w n w a r d b i a s o f O L S is o b s e r v e d r e l a t i v e to w i t h i n - t w i n s e s t i m a t e s f o r t h e 

f o u r m e a s u r e s o f e d u c a t i o n a l a t t a i n m e n t s h o w n i n T a b l e 3 .2 . T h e d o w n w a r d b i a s 

s e e m s to m a t c h R e s u l t (3) . In c o n t r a s t , O r e o p o u l o s et al . ( 2 0 0 8 ) find t h a t O L S 

e s t i m a t e s a r e g r e a t e r t h a n w i t h i n - t w i n s e s t i m a t e s i n t e r m s o f r e a c h i n g G r a d e 12 b y a g e 

17，which i s c o n s i s t e n t w i t h R e s u l t (2) . T h e f i n d i n g s from R o y e r ( 2 0 0 6 ) a r e n o t r o b u s t . 

I n t e r e s t i n g l y , a s a w h o l e , n o c o n s i s t e n t b i a s d i r e c t i o n o f O L S r e l a t i v e t o w i t h i n - t w i n s 

e s t i m a t e s is e v i d e n t a c r o s s t h e e m p i r i c a l s t u d i e s f o r e d u c a t i o n a l a t t a i n m e n t . 

T h e s u m m a r y o f e m p i r i c a l findings o n e a r n i n g s i s s h o w n i n T a b l e 3 . 1 3 . O L S 

e s t i m a t e s a r e s m a l l e r t h a n w i t h i n - t w i n s e s t i m a t e s i n B e h r m a n a n d R o s e n z w e i g ( 2 0 0 4 ) 

a n d B l a c k et al . ( 2 0 0 7 ) , c o n s i s t e n t w i t h R e s u l t (3) . O n t h e c o n t r a r y , i n t h e p r e s e n t 

s t u d y , O L S e s t i m a t e s a r e m u c h l a r g e r t h a n w i t h i n - t w i n s e s t i m a t e s , c o n s i s t e n t w i t h 
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R e s u l t ( 2 ) . H e n c e , o n c e a g a i n , n o r e g u l a r p a t t e r n o n t h e b i a s d i r e c t i o n c a n b e f o u n d 

a c r o s s s t u d i e s i n t e r m s o f e a r n i n g s . 

In b r i e f，a s f o r h e a l t h m e a s u r e s , t h e O L S e s t i m a t e s a r e b i a s e d u p w a r d r e l a t i v e to 

w i t h i n - t w i n s e s t i m a t e s ; t h i s d i r e c t i o n is c o n s i s t e n t a c r o s s e m p i r i c a l s t u d i e s . T h e 

p a t t e r n s t r o n g l y s u p p o r t s t h e a r g u m e n t t ha t o m i t t e d f a c t o r s a n d b i r t h w e i g h t a r e 

r e l a t e d p o s i t i v e l y i n t e r m s o f h e a l t h c o n d i t i o n s . M o r e o v e r , t h e i n c o n s i s t e n t b i a s 

d i r e c t i o n a c r o s s e m p i r i c a l s t u d i e s a p p e a r s o n a b i l i t y - r e l a t e d o u t c o m e s , s u c h as 

e d u c a t i o n a l a t t a i n m e n t a n d e a r n i n g s . T h e u p w a r d b i a s d i r e c t i o n o f O L S e s t i m a t e s i n 

t h e c a s e o f a b i l i t y - r e l a t e d o u t c o m e s s u g g e s t s t h a t u n o b s e r v a b l e f a c t o r s a n d b i r t h 

w e i g h t a r e p o s i t i v e l y r e l a t e d . H o w e v e r , t h e d o w n w a r d b i a s d i r e c t i o n o f O L S e s t i m a t e s 

s u p p o r t s t h e o p p o s i t e s t o r y o n a g i v e n a b i l i t y - r e l a t e d o u t c o m e . I f u n o b s e r v e d a b i l i t y 

a n d b i r t h w e i g h t a r e p o s i t i v e l y ( n e g a t i v e l y ) r e l a t e d , a c o n s i s t e n t u p w a r d ( d o w n w a r d ) 

b i a s in t h e O L S e s t i m a t e s f o r s p e c i f i c o u t c o m e s a c r o s s e m p i r i c a l s t u d i e s is e x p e c t e d . 

S i m i l a r l y , i f p a r e n t s o f t e n c o m p e n s a t e o n c h i l d r e n b o m w i t h l o w e r b i r t h w e i g h t , 

o b t a i n i n g i n c o n s i s t e n t b i a s d i r e c t i o n s ( i .e . , s o m e t i m e s b i a s e d u p w a r d , s o m e t i m e s 

b i a s e d d o w n w a r d ) o n s p e c i f i c o u t c o m e s a c r o s s e m p i r i c a l s t u d i e s w o u l d b e i m p o s s i b l e . 

T h u s , t h e i n c o n s i s t e n t p a t t e r n s u g g e s t s t h a t t h e r e a r e t w o m a i n t y p e s o f o m i t t e d 

v a r i a b l e s ( i .e . , e n d o w m e n t s a n d p o s t - b i r t h p a r e n t a l i n p u t s ) , e a c h t y p e h a v i n g d i f f e r e n t 

c o r r e l a t i o n w i t h b i r t h w e i g h t . T h e r e s u l t i n g b i a s d i r e c t i o n o f O L S r e l a t i v e t o w i t h i n -

t w i n s e s t i m a t e s d e p e n d s o n w h i c h t y p e o f o m i t t e d v a r i a b l e b i a s d o m i n a t e s o n s p e c i f i c 

a b i l i t y - r e l a t e d o u t c o m e s in e m p i r i c a l s t u d i e s . U n f o r t u n a t e l y , w i t h o u t f u r t h e r 

i n f o r m a t i o n , t h e s e t w o k i n d s o f o m i t t e d v a r i a b l e b i a s c a n n o t b e d i f f e r e n t i a t e d . F u r t h e r 

s t u d y o n t h i s a s p e c t s h o u l d b e c o n d u c t e d . 
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3.6. Concluding Remarks 

T h i s s t u d y is t h e f i r s t to u s e C h i n e s e a d u l t t w i n da t a , p e r h a p s t h e f i r s t t o u s e A s i a n 

t w i n da ta , to a n a l y z e t h e i n f l u e n c e o f b i r t h w e i g h t o n l o n g - t e r m o u t c o m e s . T h e 

p r e s e n t O L S r e su l t s s u g g e s t t ha t b i r t h w e i g h t h a s p o s i t i v e a n d s i g n i f i c a n t r e l a t i o n s h i p 

w i t h e a r n i n g s , h e i g h t , a n d h e a l t h c o n d i t i o n s i n t h e l o n g t e r m . H o w e v e r , w i t h i n - t w i n s 

r e s u l t s i n d i c a t e tha t b i r t h w e i g h t h a s a s i g n i f i c a n t p o s i t i v e i n f l u e n c e o n h e i g h t a lone . 

O v e r a l l , t h e c u r r e n t w i t h i n - t w i n s r e s u l t s a r e q u i t e d i f f e r e n t f r o m t h o s e o f p r e v i o u s 

t w i n s - b a s e d s t u d i e s b e c a u s e e x t a n t s t u d i e s o f t e n i n d i c a t e tha t b i r t h w e i g h t h a s 

s i g n i f i c a n t i m p a c t o n e a r n i n g s a n d b i r t h w e i g h t o f t h e n e x t g e n e r a t i o n . 

In w h o l e , l i t t le e v i d e n c e f r o m s p l i n e a n d t h r e s h o l d r e g r e s s i o n s s u p p o r t t h e a r g u m e n t 

tha t t h e b i r t h w e i g h t e f f e c t i s n o n - l i n e a r f o r l o n g - t e r m o u t c o m e s , e x c e p t f o r 

e d u c a t i o n a l a c h i e v e m e n t . 

T h i s s t u d y s u m s u p a n d i n t e r p r e t s t h e b i a s d i r e c t i o n o f O L S r e l a t i v e t o w i t h i n - t w i n s 

e s t i m a t e s o f e m p i r i c a l s t u d i e s a c r o s s t w o m a i n t y p e s o f o u t c o m e s . F o r h e a l t h - r e l a t e d 

o u t c o m e s , ove ra l l , O L S e s t i m a t e s a re c o n s i s t e n t l y l a r g e r t h a n w i t h i n - t w i n s e s t i m a t e s 

a c r o s s e m p i r i c a l s tud ie s . H o w e v e r , for ab i l i t y - r e l a t ed o u t c o m e s s u c h as e d u c a t i o n a l 

a t t a i n m e n t a n d e a r n i n g s , t h e r e is a n i n c o n s i s t e n t p a t t e r n a c r o s s e m p i r i c a l s t ud i e s . T h i s 

s u g g e s t s tha t t w o m a i n t y p e s o f o m i t t e d v a r i a b l e b i a s ex is t in t e r m s o f ab i l i t y - r e l a t ed 

o u t c o m e s . D e p e n d i n g o n w h i c h t y p e o f o m i t t e d v a r i a b l e b i a s d o m i n a t e s , O L S 

e s t i m a t e s a re b i a s e d d o w n w a r d in s o m e s tud ie s , w h i l e b i a s e d u p w a r d i n o t h e r s t u d i e s 

f o r s p e c i f i c o u t c o m e s . C o n d u c t i n g f u r t h e r s t u d y in o r d e r to c l a r i f y t h e s e i s sue s , a n d 

f u r t h e r a s s i s t i n g in t h e u n d e r s t a n d i n g o f u n d e r l y i n g m e c h a n i s m s o f b i r t h w e i g h t e f f e c t , 

w o u l d t h e r e f o r e b e g r e a t l y d e s i r a b l e . 

T h e p r e c e d i n g a n d t h e p r e s e n t c h a p t e r s h a v e c o n t r i b u t e d s eve ra l w a y s to t h e l i t e ra ture . 

H o w e v e r , t h e s e f i n d i n g s a r e s u b j e c t to t w o l im i t a t i ons . Fi rs t , as n o t e d ea r l i e r , b i r t h 

w e i g h t d a t a a r e s u b j e c t to m e a s u r e m e n t e r ror . T h i s p r o b l e m is p a r t i c u l a r l y s e r i o u s in 

t h e adu l t t w i n s a m p l e . T h e d o w n w a r d b i a s f r o m m e a s u r e m e n t e r ro r m a y l e a d to 

i n s i g n i f i c a n t b i r t h w e i g h t e s t i m a t e s i n t h e w i t h i n - t w i n s r e g r e s s i o n s . T h u s , f u t u r e 

s t u d i e s u s i n g C h i n e s e d a t a i s w e l c o m e to e x p l o r e t h e s e findings f u r t h e r . N e x t , t h e 
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r e s u l t s o f b i r t h w e i g h t i m p a c t o n m e d i u m - t e r m o u t c o m e s in t h e p r e c e d i n g c h a p t e r a n d 

l o n g - t e r m o u t c o m e s i n t h i s c h a p t e r c o m e from t w o d i f f e r e n t C h i n e s e t w i n d a t a se t s . 

T h e C h i n e s e a d u l t t w i n d a t a i n t h i s s t u d y w e r e c o l l e c t e d from f i v e c i t i e s in C h i n a in 

2 0 0 2 , w i t h i n t e r v i e w e e s a g e d 3 7 y e a r s o l d o n t h e a v e r a g e , w h e r e a s t h e C h i n e s e c h i l d 

t w i n d a t a w e r e c o l l e c t e d f r o m K u n m i n g D i s t r i c t in Y u n n a n P r o v i n c e i n 2 0 0 2 a n d 

2 0 0 3 w i t h i n t e r v i e w e e s a g e d 7 - 1 8 y e a r s o l d . T h u s , a g e n e r a t i o n g a p b e t w e e n c h i l d 

t w i n s a n d a d u l t t w i n s e x i s t s . F u r t h e r m o r e , i n t h e p a s t t h r e e d e c a d e s , C h i n a h a s 

u n d e r g o n e d r a m a t i c e c o n o m i c d e v e l o p m e n t . D u e t o t h e u n b a l a n c e d e c o n o m i c 

d e v e l o p m e n t o c c u r r i n g m a i n l y i n u r b a n a r e a s , e s p e c i a l l y a l o n g c o a s t a l r e g i o n s , t h e r e 

a r e s i g n i f i c a n t l y l a r g e r e g i o n a l d i f f e r e n c e s in c u l t u r a l a n d e c o n o m i c c o n d i t i o n s a c r o s s 

p r o v i n c e s . H e n c e , t h e r e s u l t s o b t a i n e d in C h a p t e r 2 u s i n g C h i n e s e c h i l d t w i n d a t a , a n d 

t h e f i n d i n g s in t h i s c h a p t e r u s i n g C h i n e s e a d u l t t w i n d a t a , m i g h t n o t b e l i n k e d t o g e t h e r 

as a c o m p l e t e a n a l y s i s o f t h e b i r t h w e i g h t e f f e c t o n o u t c o m e s f r o m m e d i u m to l o n g 

t e r m . 
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Table 3.1 ： Descriptive Statistics of the Adult Twin and Non-Twin Samples 

Variable Identical Twins Whole Twins Non-twins 
(1) (2) (3) 

Birth Weight (kg) 2.43 2.43 3.12 
(0.60) (0.59) (0.54) 

Height (cm) 164.46 164.83 164.15 
(7.84) (7.94) (7.57) 

Weight (kg) 59.78 59.66 61.33 
(10.96) (10.57) (10.36) 

BMI (kg/cm^) 22.03 21.90 22.71 
(3.28) (3.23) (3.18) 

Years of Schooling 11.33 11.36 11.40 
(2.88) (2.89) (2.90) 

Earnings (monthly) 872.91 860.55 847.55 
(498.28) (534.94) (550.93) 

Tenure 16.58 15.59 21.72 
(10.03) (9.95) (9.13) 

Age 37.45 36.43 43.09 
(10.13) (10.19) (8.64) 

Gender (Male) 0.55 0.57 0.44 
(0.50) (0.50) (0.50) 

Marital Status 0.73 0.69 0.90 
(0.45) (0.46) (0.30) 

Sample size {observations) 1616 2656 1602 

Note: There are 1,048 identical twins with positive earnings, 
earnings, and 1,234 non-twins with positive earnings. 

,738 whole twins with positive 
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Table 3.12: Comparison of the Findings on Educational Attainment 

Behrmanland Rosenzwi 

Control Variables: 

Observations： 

Outcome: 

Fetal Growth 

Relationship between fetal growth and omitted factor: 

age, twins' father's and mother's years of schooling, and twins' father's 
occupational earnings 
1,418 female twins from the US - Minnesota Twin Survey Data 
Years of Schooling 

OLS Within-Twins Bias 
0.385*'^* 0 ,657*” downward 
(0.139) (0.211) 

negative 
Rover (2006) 

Contra 丨 Variables: 
Observations: 
Outcome： 

Birth Weight (kg) 

Re/atfonship between BW and omitted factor; 

dummies for birth order, year of birth and race 
6,792 twins from California, US (with congenital anomalies) 
Years of Schooling (maximum) 

OLS Within-Twins Bias 
0.1862"** 0.128r upward 

(0.054) (0.076) 
positive 

Observations: 
Outcome: 

Birth Weight (kg) 

Relationship between BW and omitted factor: 

3,060 twins from California. US (no congenital anomalies) 
Years of Schooling (maximum) 

OLS Within-Twins Bias 
0.1295 0-1537 downward if exist 
(0.085) (0.113) 

negative 
Outcome. 
Observations： 

Birth Weight (kg) 

Relationship between BW and omitted factor: 

High School Completion 
5,604 twins from California, US (with congenital anomalies) 

OLS Within-Twins E 
0.0156 0.0179 
(0.012) (0.019) 

Black et aJ.J2007) 

Control Variables: 

Observations: 

Outcome: 

Log Birth Weight 

Relationship between BW and omitted factor: 

dummies for year and month-of-birth, birth order, and gender and 
dummies for twins' mother's educational level 
13,106 twins from Norway 
High School Completion (dummy for 1 with at least twelve years of 
education) 

OLS Within-Twins Bias 
0,07** 0.09** downward 

(0.020) (0.040) 
negative if exist 

Oreopoulos et 乱(2008)‘ ‘ 

Control Variables: 

Observations: 
Outcome: 

BW < 1000 grams 

1000 < BW < 1500 grams 

1500 < B W < 2500 grams 

2500 < BW < 3000 grams 

3000 < BW < 3500 grams 

Relationship between BW and omitted factor: 

dummy for twins, mother's marital status’ dummy for gender, and family 
sibling size dummies for the birth order of the twin within each family size 

1,354 twins from Canada 
Reaching Grade 12 by Age 17 

OLS 
-0.3346* 
(0.197} 

-0.2708 … 
(0.087) 

-0.1284** 
(0.062) 

-0.1094* 
(0.062) 
-0-0639 
(0.066) 

Within-Twins 
彻837 
(0.343) 

-0.2315” 
(0.095) 
-0.0685 
(0.061} 
-0.0921 
(0.057) 
-0.0488 
(0,053) 

downward 

downward 

downward 

positive 
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Fig. 3.1: Distribution of Birth Weight in Adult Twin Data Set 
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Chapter 4 

Trends on Marriage Age, Marriage Rate, and 
Assortative Mating on Age in China from 1970 to 

2004，Impact of the One-Child Policy 

4,1. Introduction 

4.1.1. Background 

W h y d o p e o p l e p r e f e r to m a r r y ? W h y is p o s i t i v e a s s o r t a t i v e m a t i n g o n a g e w i d e l y 

o b s e r v e d w o r l d w i d e , w i t h h u s b a n d s b e i n g o l d e r t h a n the i r w i v e s , in g e n e r a l ? W h y a n d 

h o w d o e s e c o n o m i c d e v e l o p m e n t a f f e c t t h e m a r i t a l b e h a v i o r o f p e o p l e ? S e v e r a l 

t heo re t i ca l a n d e m p i r i c a l s t u d i e s in e c o n o m i c s a n d s o c i o l o g y o f f e r a n s w e r s t o t h e 

a b o v e - m e n t i o n e d q u e s t i o n s . 

T o a n s w e r t h e first q u e s t i o n from a t h e o r e t i c a l p e r s p e c t i v e , a s e l a b o r a t e d i n a 

framework b y B e c k e r ( 1 9 7 3 , 1974) , an i n d i v i d u a l c h o o s e s e i t h e r to m a r r y o r to 

r e m a i n s i n g l e in a n a t t e m p t to m a x i m i z e h i s / h e r u t i l i ty . T h e a d v a n t a g e s o f f o r m i n g a 

p a r t n e r s h i p c a n s t e m f r o m v a r i o u s r e a s o n s , i n c l u d i n g g e n d e r d i v i s i o n o f l a b o r in h o m e 

p r o d u c t i o n a n d in t h e w o r k p l a c e . T h e a d v a n t a g e from d i v i s i o n o f l a b o r c o m e s from 

s p e c i a l i z a t i o n i n p r o d u c t i o n b y g e n d e r , in w h i c h m e n a r e p r e s u m e d as m o r e 

p r o d u c t i v e at w o r k , w h i l e w o m e n a re m o r e p r o d u c t i v e at h o m e . 

In r e s p o n s e t o t h e s e c o n d q u e s t i o n , B e c k e r ( 1 9 7 3 ) b u i l d s u p a m o d e l to s h o w tha t 

w h e n t ra i t s a re c o m p l e m e n t a r y , " m a t i n g o f l i k e s " b e c o m e s o p t i m a l . In o t h e r w o r d s , 

t h e m a r r i a g e s f o r m e d b y p a r t i e s h a v i n g s i m i l a r c o m p l e m e n t a r y t ra i t s y i e ld h i g h e r 

u t i l i ty . A s a g e is o n e k i n d o f c o m p l e m e n t a r y t ra i t , p e o p l e t e n d to m a r r y o t h e r s o f 

s i m i l a r age . B e r g s t r o m a n d B a g n o l i ( 1 9 9 3 ) f u r t h e r a r g u e tha t t h e q u a l i t y o f w o m e n is 

r e v e a l e d d u r i n g the i r y o u t h , w h i l e , r e l a t i ve ly , t h e q u a l i t y o f m e n m a n i f e s t as t h e y 

g r o w o lde r . T h u s , m e n w h o p r e d i c t t ha t t h e y wi l l b e m o r e s u c c e s s f u l in the i r l a t e r 

y e a r s wi l l n o t m a r r y un t i l t he i r a c h i e v e m e n t s a r e r e v e a l e d . A s a r e su l t , in g e n e r a l , t h e 

a g e o f t h e w i v e s is l e s s e r c o m p a r e d w i t h tha t o f t he i r h u s b a n d s . In a d d i t i o n , G i o l i t o 

( 2 0 0 3 ) u t i l i z e s f e c u n d i t y to e x p l a i n w h y w o m e n m a r r y ea r l i e r t h a n d o m e n . T h e a g e 
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g a p b e t w e e n s p o u s e s is p o s i t i v e o n t h e a v e r a g e , a s w o m e n h a v e sho r t e r fe r t i l i ty 

p e r i o d s t h a n m e n , and w o m e n h a v e b e t t e r l i k e l i h o o d o f b e a r i n g c h i l d r e n at a y o u n g e r 

age . B a s e d o n e m p i r i c a l e v i d e n c e s o n W e s t e r n c o u n t r i e s , a g e h o m o g a m y (i.e., s p o u s e s 

o f t h e s a m e age ) a n d m a r r i a g e s w h e r e i n w i v e s a r e o l d e r t han the i r h u s b a n d s h a d 

b e c o m e m o r e p o p u l a r in t he cen tu ry . 

A s f o r t h e th i rd q u e s t i o n , seve ra l t heo re t i ca l c o n s i d e r a t i o n s a r e o f f e r e d o n m a r r i a g e 

a g e b y g e n d e r w i t h r e s p e c t to e c o n o m i c g r o w t h . F o r i n s t ance , K e e l e y ( 1 9 7 7 ) e x t e n d s 

B e c k e r ' s m o d e l and p r o p o s e s tha t h i g h - e a r n i n g m e n a r e m o r e l i ke ly to m a r r y ear l ier , 

w h i l e h i g h - e a r n i n g w o m e n d e l a y m a r r i a g e . In con t r a s t , s o m e r e s e a r c h e r s a r g u e tha t 

p e o p l e w i t h h i g h e r w a g e s t e n d to m a r r y la te r s i n c e a h i g h e r i n c o m e is u s u a l l y 

a s s o c i a t e d w i t h g rea t e r u n c e r t a i n t y at t h e y o u n g s t a g e o f ca ree r , a n d y o u n g p e o p l e a re 

w i l l i n g to d e l a y m a r r i a g e in o r d e r to se t t l e the i r s u c c e s s a n d to find a b e t t e r m a t c h in 

la ter yea r s . W i t h i n a d e v e l o p i n g e c o n o m y , w o m e n o f t e n h a v e m o r e o p p o r t u n i t i e s in 

t h e l a b o r m a r k e t a n d e a r n m o r e . H e n c e , t h e w i l l i n g n e s s o f w o m e n to m a r r y d e c r e a s e s 

a c c o r d i n g l y w i t h po ten t i a l g a i n s from t h e m a r r i a g e . E v i d e n c e f r o m o t h e r c o u n t r i e s 

( s u c h as t h e U S , A r g e n t i n a , J a p a n ) i n d i c a t e s tha t t h e m a r r i a g e r a t e o f w o m e n fa l l s as 

t h e e c o n o m y d e v e l o p s , a n d tha t t h e m a r r i a g e a g e o f m e n a n d w o m e n i n c r e a s e s w i t h 

e c o n o m i c g r o w t h a n d i n c r e a s e d c o m p l e x i t y in the i r r e s p e c t i v e c a r e e r ( Q i a n , 1998; 

E l las , 2 0 0 3 ; I w a s a w a and Mita，2008). 

4.1.2. Motivations and Objectives 

R e l a t i v e t o n u m e r o u s s tud i e s o n t h e d e v e l o p e d c o u n t r i e s in t h e W e s t , o n l y a f e w 

s t u d i e s i n v e s t i g a t e m a r r i a g e a g e and m a r r i a g e r a t e in C h i n a . T h e f o l l o w i n g p a r a g r a p h s 

i l lu s t r a t e t h e g o v e r n m e n t p o l i c i e s o n m a r r i a g e a n d p o p u l a t i o n , as we l l as t h e 

e c o n o m i c d e v e l o p m e n t in 1 9 7 0 - 2 0 0 4 . F i n d i n g s from r e l e v a n t l i t e r a tu re o n C h i n e s e 

m a r r i a g e a re a l so s u m m a r i z e d . 

C h i n a s a w g rea t c h a n g e s in t e r m s o f p o l i c i e s o n p o p u l a t i o n a n d e c o n o m i c t r ans i t i ons 

f r o m 1970 to 2 0 0 4 . In t h e 1970s , t h e C h i n e s e g o v e r n m e n t e n c o u r a g e d p e o p l e to m a r r y 

at a la te r age , h a v e f e w e r ch i ld ren , and w i d e n t h e in te rva l b e t w e e n ch i ldb i r th s . T o 

con t ro l p r o a c t i v e l y t he p o p u l a t i o n e x p a n s i o n , t h e g o v e r n m e n t i m p l e m e n t e d a b i r t h 
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con t ro l p o l i c y — t h e o n e - c h i l d p o l i c y in 1 9 7 9 in o r d e r to r e s t r i c t c o u p l e s from h a v i n g 

m o r e t h a n o n e ch i ld , b a r r i n g e x e m p t i o n s . In con t r a s t , t h e r e s t r i c t i on o n l a t e m a r r i a g e s 

w a s r e l a x e d in l i eu o f t h e d i r ec t con t ro l o n fe r t i l i ty . A n e w m a r r i a g e l a w i m p l e m e n t e d 

in 1 9 8 0 se t s t h e n e w m i n i m u m m a r r i a g e a g e at 20 a n d 2 2 f o r w o m e n a n d m e n , 

r e s p e c t i v e l y ; t h i s l a w is b e i n g e n f o r c e d u p t o t h e present .64 A t t h e s a m e t i m e , u n d e r 

t h e l e a d e r s h i p o f C h a i r m a n D e n g X i a o p i n g o f t h e C o m m u n i s t P a r t y o f C h i n a in t h e 

e a r l y 1980s , a m o r e p r a g m a t i c po l i t i ca l p h i l o s o p h y w a s a d o p t e d , e m p h a s i z i n g t h e 

n e e d to p u r s u e n a t i o n a l e c o n o m i c d e v e l o p m e n t . S i n c e t h e n , t h e g o v e r n m e n t h a s b e g u n 

to t r a n s f o r m from a cen t r a l p l a n n e d e c o n o m y t o a m a r k e t e c o n o m y . S u c h t r ans i t i on 

h a s b e e n v e r y s u c c e s s f u l . 

A s f a r as w e k n o w , t w o s t u d i e s on C h i n e s e p e o p l e ' s l i k e l i h o o d to m a r r y a n d m a r r i a g e 

a g e ex is t . X u et al . ( 2 0 0 3 ) u s e a d a t a se t c o l l e c t e d in 1991 o n S h a n g h a i , G u a n g d o n g , 

S i c h u a n , J i l in , S h a n d o n g , S h a a n x i , a n d N i n x i a , c o n s i s t i n g o f 4 , 5 0 9 c o u p l e s b a s e d in 

c i ty , a n d 4 , 5 2 4 c o u p l e s b a s e d in t h e c o u n t r y s i d e . T h e y f i n d t ha t in t h e u r b a n a reas , 

C h i n e s e p e o p l e w h o h a v e h i g h e r w a g e s a r e l ess l i k e l y t o m a r r y . T h e o v e r a l l e c o n o m i c 

g r o w t h h a s a l so d e l a y e d t h e t i m i n g o f m a r r i a g e . M o r e o v e r , Y a n g a n d C h e n ( 2 0 0 4 ) 

e x a m i n e C h i n a ' s t r a n s i t i o n in d e m o g r a p h i c p a t t e r n f r o m 1 9 7 0 to 1989 , i n c l u d i n g 

w o m e n ' s a v e r a g e a g e o n m a r r i a g e , a v e r a g e a g e w h e n b e a r i n g the i r f i r s t ch i ld , fe r t i l i ty , 

a n d t h e s e x r a t i o a m o n g ch i l d r en . F o r t he i r a n a l y s i s , t h e y u s e d a t a f r o m t h e 1992 

H o u s e h o l d E c o n o m y a n d Fe r t i l i t y S u r v e y , i n c o r p o r a t i n g 1 4 , 0 0 0 h o u s e h o l d s f r o m 10 

p r o v i n c e s in C h i n a . T h e y f m d tha t t h e m a r r i a g e a g e o f w o m e n h a s b e e n a f f e c t e d b y 

t h e g o v e r n m e n t ' s e n c o u r a g e m e n t o n " l a t e r m a r r i a g e " in t h e 1 9 7 0 s a n d t h e r e l a x a t i o n 

o n t h e m a r r i a g e a g e in t h e e a r l y 1980s , l e a d i n g to a n i n v e r t e d V s h a p e o n w o m e n ' s 

a v e r a g e a g e at f i r s t m a r r i a g e from 1 9 7 0 to 1989 . F o r i n s t a n c e , m a r r i a g e a g e r o s e in 

rura l a r e a s from 2 1 . 5 in 1 9 7 0 to 23 .1 in 1979 , a f t e r w h i c h it d e c r e a s e d in t h e 1 9 8 0 s 

(e .g . , 2 2 in 1986) . 

T o t h e b e s t o f o u r k n o w l e d g e , p r i o r l i t e r a tu re o n C h i n a m a i n l y f o c u s e s o n t r e n d s i n 

t h e 1 9 7 0 s a n d 1 9 8 0 s . T h i s s t u d y a t t e m p t s to s t u d y s u c h t r e n d s f u r t h e r b y e x t e n d i n g 

t h e t i m e in t e rva l to 2 0 0 4 , as w e l l as b y i n v e s t i g a t i n g t h e i m p a c t o f t h e o n e - c h i l d 

The statutory m i n i m u m marr iage ages for men and w o m e n had been raised relat ive to the l aw in the 
1950s (20 fo r men and 18 fo r women) . The new m i n i m u m ages are lower than the so-called " la te 
marr iage age" carr ied out in the 1970s. For details, see Section 4.2.1. 
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p o l i c y o n m a r r i a g e age , m a r r i a g e ra te , a n d a s s o r t a t i v e m a t i n g o n age . T h e f o l l o w i n g 

p a r a g r a p h s i l l u s t r a t e t h e t w o o b j e c t i v e s f o r C h a p t e r 4 . 

T h e f i r s t o b j e c t i v e is to i n v e s t i g a t e t h e t r e n d s in m a r i t a l b e h a v i o r o f C h i n e s e p e o p l e 

f r o m 1 9 7 0 to 2 0 0 4 , a p e r i o d o f p o l i c y c h a n g e s a n d r a p i d e c o n o m i c g r o w t h , in r e l a t i on 

to t h r e e r e l a t e d a s p e c t s : m a r r i a g e age , m a r r i a g e ra te , a n d a s s o r t a t i v e m a t i n g o n age . 

C h i n a h a s d e v e l o p e d q u i c k l y , a n d t h e e c o n o m i c s t r u c t u r e o f t h e c o u n t r y h a s m o v e d 

c lo se r t o tha t o f d e v e l o p e d c o u n t r i e s . T h e l i f e s t y l e o f t h e C h i n e s e h a s a l so b e e n m o r e 

W e s t e r n i z e d , i n c l u d i n g the i r c o n s u m p t i o n p r e f e r e n c e . H o w e v e r , C h i n a r e m a i n s 

s t r o n g l y i n f l u e n c e d b y C o n f u c i a n i s m , w h i c h p r o m o t e s g o o d m o r a l i t y o n r i tua l s , filial 

p i e ty , a n d so f o r t h . S u c h t r ad i t i ona l c u l t u r e is d e e p l y r o o t e d i n e a c h h o u s e h o l d . 

E x a m i n i n g w h e t h e r C h i n e s e p e o p l e f o l l o w t h e W e s t e r n e x p e r i e n c e w o u l d b e o f g r ea t 

in t e res t . A r e t h e y m o r e l i ke ly r e m a i n s ing le , m a r r y l a te , and d i v e r s i f y t he i r c h o i c e s o n 

a g e m a t i n g , i n s t e a d o f f o l l o w i n g t r ad i t i ona l p r a c t i c e s ? 

T h e s e c o n d o b j e c t i v e is to e x a m i n e t h e i m p a c t o f t h e o n e - c h i l d p o l i c y , w h i c h h a s 

a r o u s e d t h e in t e re s t o f m a n y r e s e a r c h e r s d u e t o i t s i m p a c t o n v a r i o u s f i e ld s , s u c h as 

s ex s e l e c t i o n at b i r t h , w e l f a r e o f w o m e n i n t h e f a m i l y , q u a n t i t y a n d q u a l i t y t r a d e o f f o f 

c h i l d r e n , a n d so f o r t h ( S h o r t e t al.’ 2 0 0 1 ; Li , 2 0 0 3 ; Y a n g , 2 0 0 7 ; R o s e n z w e i g a n d 

Z h a n g , 2 0 0 9 ) , U n l i k e p a s t l i t e ra ture , t h i s s t u d y f o c u s e s o n m a r r i a g e ra te , m a r r i a g e a g e , 

a n d a s s o r t a t i v e m a t i n g o n a g e b y a p p l y i n g a d i f f e r e n c e - i n - d i f f e r e n c e s ( D i D ) 

e s t i m a t i o n f o r ana ly s i s . 

4.1.3. Major Findings and Contributions 

T h i s c h a p t e r c o n t r i b u t e s to l i t e r a tu re in t w o w a y s . F i r s t , it is t h e f i r s t t o u s e l a r g e - s c a l e 

C h i n e s e n a t i o n a l d a t a ( 2 0 0 0 a n d 2 0 0 5 c e n s u s e s ) c o v e r i n g a l o n g e r t i m e f r a m e , 

a l l o w i n g f o r t h e e x a m i n a t i o n o f t r e n d s in C h i n a from 1 9 7 0 to 2 0 0 4 . W e f i n d tha t t h e 

t i m i n g o f m a r r i a g e fluctuated o v e r t h e s e i n c l u s i v e 3 5 yea r s . C o n s i s t e n t w i t h t h e 

f i n d i n g s b y Y a n g a n d C h e n ( 2 0 0 4 ) , t h e p r e s e n t r e s u l t s s h o w tha t m o s t C h i n e s e p e o p l e 

d e l a y e d m a r r i a g e u p t o the i r m i d - t w e n t i e s in t h e 1970s , c o m p a r e d t o m a r r y i n g at in 

the i r e a r l y t w e n t i e s i n t h e 1 9 8 0 s . F r o m 1 9 9 0 o n w a r d s , m o r e p e o p l e m a r r i e d d u r i n g 

the i r m i d - t w e n t i e s o r la ter . I n t e r e s t i n g l y , t h e p r e v a i l i n g m a r r i a g e r a t e s o f m e n a n d 

105 



w o m e n o v e r 3 5 y e a r s o l d w e r e m a i n t a i n e d a t t h e i r v e r y h i g h l e v e l s u p t o t h e e a r l y 

2 0 0 0 s , d e s p i t e C h i n a b e c o m i n g m o r e p r o s p e r o u s . In a d d i t i o n , t h e p r e s e n t f i n d i n g s 

i n d i c a t e tha t t h e p o s i t i v e a s s o r t a t i v e m a t i n g o n a g e w a s p r e s e r v e d in 1 9 7 0 - 2 0 0 4 . 

S e c o n d , t h i s c h a p t e r is t h e f i r s t t o c o m p a r e t h e m a r r i a g e s o f Z h u a n g p e o p l e w i t h o t h e r 

n o n - H a n m i n o r i t y g r o u p s ( e x c l u d i n g M a n p e o p l e ) a r o u n d 1 9 8 9 i n o r d e r t o i m p l e m e n t 

d i f f e r e n c e - i n - d i f f e r e n c e s ( D i D ) e s t i m a t i o n t o e x a m i n e t h e e f f e c t o f t h e o n e - c h i l d 

p o l i c y . T h i s a p p r o a c h is m o r e d e f i n i t i v e t h a n t h e c o m p a r i s o n o f t h e H a n v e r s u s n o n -

H a n in p r e v i o u s l i terature .^^ T h e p r e s e n t f i n d i n g s i n d i c a t e t h a t t h e p o l i c y e n c o u r a g e s 

m e n a n d w o m e n to d e l a y m a r r i a g e . S u r p r i s i n g l y , t h e p o l i c y e f f e c t o n m a r r i a g e a g e is 

f o u n d to b e m o r e s i g n i f i c a n t o n t h e s i d e o f t h e m e n t h a n o n w o m e n . O n t h e a v e r a g e , 

m e n d e l a y e d m a r r i a g e b y 1.3 y e a r s w h i l e w o m e n d e l a y e d m a r r i a g e b y 6 m o n t h s . 

I n t e r e s t i n g l y , t h e f i n d i n g s o f t h e p r e s e n t w o r k i n d i c a t e t h a t m o r e m e n f r o m the i r l a t e 

t e e n s to m i d - t w e n t i e s m a r r y o l d e r w o m e n . F u r t h e r m o r e , a s m o r e m e n m a r r y f r o m a g e 

3 0 y e a r s a n d o n w a r d s , m o s t still c h o o s e y o u n g e r w o m e n , s u c h a s t h o s e in t he i r 

t w e n t i e s . O v e r a l l , t h e p o l i c y t e n d s t o i n c r e a s e t h e p o s i t i v e m e a n a g e d i f f e r e n c e 

b e t w e e n s p o u s e s i n t e r m s o f f i r s t m a r r i a g e s . 

T h e r e s t o f t h i s s t u d y is o r g a n i z e d as f o l l o w s . S e c t i o n 4 . 2 d i s c u s s e s t h e e x p e c t e d 

t r e n d s from 1 9 7 0 t o 2004，and t h e e x p e c t e d i m p a c t s o f t h e o n e - c h i l d p o l i c y b a s e d o n 

t h e o r i e s from e c o n o m i c s a n d s o c i o l o g y , a s w e l l a s e v i d e n c e from o t h e r c o u n t r i e s . 

S e c t i o n 4 . 3 i n t r o d u c e s t h e C S f u n c t i o n [ the f u n c t i o n d e v e l o p e d b y C h o o a n d S i o w , 

( 2 0 0 6 a , b ) ] a n d i l l u s t r a t e s h o w t h e e m p i r i c a l f r a m e w o r k c o r r e s p o n d s t o t h e t w o i s s u e s . 

S e c t i o n 4 . 4 p r e s e n t s a n d a n a l y z e s t h e r e su l t s . S e c t i o n 4 . 5 s u m m a r i z e s t h e f i n d i n g s . 

Apar t f r om the one-ch i ld po l i cy , the Han and non-Han Chinese people d i f f e r in socio-economic 
factors, and the changes in these factors are l i ke l y to d i f fe r over t ime W e w i l l elaborate this po in t and 
the reasons fo r exc lud ing the M a n people in Sect ion 4 3.2.2. 

106 



4.2. Two issues for Analysis 

4.2.1. Expected Trends during 1970-2004 

T h e f i r s t a i m o f t h i s s t u d y is to i n v e s t i g a t e t h e t r e n d s f o r 1 9 7 0 - 2 0 0 4 i n t e r m s o f t h r e e 

r e l a t e d a s p e c t s : m a r r i a g e a g e o f m e n a n d w o m e n , m a r r i a g e r a t e , a n d a s s o r t a t i v e 

m a t i n g o n a g e . V a r i o u s t h e o r i e s from e c o n o m i c s a n d s o c i o l o g y e x p l a i n t h e t ra i t s 

r e l a t i n g t o m a r r i a g e r a t e，m a r r i a g e a g e , a n d a g e g a p b e t w e e n s p o u s e s . B e l o w , w e 

i l l u s t r a t e s o m e i m p o r t a n t c h a n g e s i n C h i n a , t h e n p r e s e n t t w o e x p e c t e d o u t c o m e s t h a t 

m i g h t h a v e r e s u l t e d from p o l i c y c h a n g e s a n d r a p i d e c o n o m i c d e v e l o p m e n t in t h e 

c o u n t r y d u r i n g t h i s p e r i o d . R e l a t e d t h e o r i e s a n d e x p e r i e n c e from o t h e r c o u n t r i e s a r e 

a l s o d i s c u s s e d . 

Government's Policies and Economic Growth between 1970 and 2004 

In t h e 1 9 7 0 s , t h e C h i n e s e g o v e r n m e n t p r o m o t e d t h e “ L a t e r，L o n g e r , a n d F e w e r " 

s l o g a n . C h i n e s e p e o p l e w e r e u r g e d to m a r r y l a t e r . O f f i c i a l s i n v o l v e d i n f a m i l y 

p l a n n i n g i m p o s e d t h e " l a t e m a r r i a g e a g e " at 2 3 y e a r s o l d f o r r u r a l w o m e n a n d 2 5 

y e a r s o l d f o r u r b a n w o m e n , a lbe i t t h e e x a c t r e s t r i c t i o n s v a r i e d a c r o s s p r o v i n c e s . 

M o r e o v e r , a t t h a t t i m e , t h e m a r r i a g e r e g i s t r a t i o n s y s t e m d i c t a t e d t h a t p e o p l e w h o 

w a n t e d to m a r r y n e e d e d t o o b t a i n t h e a p p r o v a l o f t h e i r w o r k i n g o r r e s i d e n c e u n i t s 

( Y a n g a n d C h e n , 2 0 0 4 ) . In 1979， the g o v e r n m e n t i m p l e m e n t e d t h e o n e - c h i l d p o l i c y , 

r e s t r i c t i n g t h e n u m b e r o f c h i l d r e n a l l o w e d to e a c h c o u p l e ; t h e r e s t r i c t i o n o n l a t e 

m a r r i a g e , h o w e v e r , w a s r e l a x e d . 

S i n c e t h e l a t e 1 9 7 0 s , C h i n a h a s u n d e r g o n e r a p i d t r a n s i t i o n a n d d e v e l o p m e n t . T h e 

p l a n n e d e c o n o m y s h i f t e d to m a r k e t e c o n o m y . C h i n a h a s a c h i e v e d g r e a t s u c c e s s in 

e c o n o m i c t r a n s i t i o n w i t h a r o c k e t i n g e c o n o m i c g r o w t h . M e a n w h i l e , in g e n e r a l , t h e 

C h i n e s e p e o p l e h a v e b e c o m e m o r e a f f l u e n t . F o r i n s t a n c e , t h e G D P p e r c a p i t a r o s e 

from 4 1 9 R M B in 1 9 7 8 t o a p p r o x i m a t e l y 1 2 , 3 3 6 R M B in 2 0 0 4 . B a s e d o n t h e 

a f o r e m e n t i o n e d m a j o r c h a n g e s in C h i n a o v e r t h e p a s t d e c a d e s , w e p r e d i c t t h e 

f o l l o w i n g e x p e c t e d p a t t e r n s . 
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E x p e c t e d R e s u l t (1 .1 ) : M o r e C h i n e s e m e n a n d w o m e n a r e e x p e c t e d t o d e l a y m a r r i a g e 

b y a f e w y e a r s in t h e 1 9 9 0 s a n d e a r l y 2000s .^^ 

A s n o t e d ea r l i e r , t h e o r e t i c a l l y s p e a k i n g , t h e i m p a c t o f e c o n o m i c p r o s p e r i t y is 

a m b i g u o u s f o r t h e m a r r i a g e a g e o f m e n . K e e l e y ( 1 9 7 7 ) p r o p o s e s tha t m a l e s w i t h 

h i g h e r w a g e s g a i n m o r e from s p e c i a l i z a t i o n at w o r k a f t e r m a r r i a g e , a n d tha t s u c h 

h i g h e r b e n e f i t i n d u c e s t h e m to m a r r y ea r l i e r r e l a t i v e to m a l e s w i t h l o w e r wages .^^ 

B e r g s t r o m a n d B a g n o l i ( 1 9 9 3 ) b e l i e v e tha t m e n t e n d t o d e l a y m a r r i a g e in o r d e r to 

d i s p l a y t he i r s u c c e s s to p o t e n t i a l s p o u s e s . S o m e r e s e a r c h e r s l ink m a r r i a g e a g e to 

c a r e e r cyc l e s . H i g h - w a g e j o b s m a y b e a s s o c i a t e d w i t h g r e a t e r u n c e r t a i n t y at t h e y o u n g 

s tage , as m e n w o u l d o p t p o s t p o n e m a r r i a g e un t i l t he i r c a r e e r s h a v e r e a c h e d a se t t l ed 

s t age . A c c o r d i n g to e v i d e n c e o n o t h e r c o u n t r i e s , as a w h o l e , w h e n a c o u n t r y b e c o m e s 

m o r e p r o s p e r o u s , m e n t e n d to m a r r y la ter . In a d d i t i o n , w o m e n a re a l so l i k e l y to d e l a y 

m a r r i a g e b e c a u s e t h e y r e c e i v e m o r e e d u c a t i o n t h a n b e f o r e o n t h e a v e r a g e . 

F u r t h e r m o r e , t h e i n t r o d u c t i o n o f t h e o n e - c h i l d p o l i c y r e s t r i c t s e a c h c o u p l e t o h a v e 

o n l y o n e ch i ld . A s t h e n u m b e r o f c h i l d r e n is a k e y o u t p u t from m a r r i a g e , t h e p o l i c y 

m a y h a v e r e d u c e d t h e p e r c e i v e d b e n e f i t from e a r l y m a r r i a g e . 

E x p e c t e d R e s u l t (1 .2 ) : T h e a g e g a p b e t w e e n s p o u s e s is e x p e c t e d t o b e s m a l l e r d u r i n g 

t h e 1970s . 

It i s c o m m o n f o r h u s b a n d s to b e o f t h e s a m e a g e o r o n e to t h r e e y e a r s o l d e r t h a n t he i r 

w i v e s . M a r r i a g e s in w h i c h s p o u s e s h a v e a l a r g e a g e g a p a r e m u c h less l ike ly t o a p p e a r . 

A c c o r d i n g t o B e c k e r ( 1 9 7 3 ) , " m a t i n g o f l i k e s " o c c u r s w h e n t ra i t s s u c h a s a g e a n d 

e d u c a t i o n a l a t t a i n m e n t a r e c o m p l e m e n t a r y . T h i s e x p l a i n s w h y p o s i t i v e a s s o r t a t i v e 

m a t i n g o n a g e o c c u r s . In g e n e r a l , w o m e n m a r r y ea r l i e r t h a n d o m e n . K e e l e y ( 1 9 7 7 ) 

p r o p o s e s tha t t h e ab i l i t y o f w o m e n in h o m e p r o d u c t i o n is n o t f u l l y u t i l i z e d un t i l s h e is 

m a r r i e d ; o p p o r t u n i t y c o s t o f d e l a y i n g m a r r i a g e f o r w o m e n is h i g h e r t h a n f o r m e n . 

Pr ior l i terature ( X u et a l , 2003; Yang and Chen, 2004) has shown that the marr iage age for men and 
w o m e n increased throughout the 1970s under the government 's late marr iage po l i cy , and then fe l l i n 
the early 1980s A s far as we k n o w , this study is the f i rst to analyze the t i m i n g o f marr iage in China 
using 1990s and early 2000s data 

Acco rd ing to the model , females w i t h h igher wages gam less f r o m fo rm ing a partnership Thus, the 
marr iage age o f females increases because they have higher cost o f searching fo r a spouse and have 
lower p robab i l i t y o f enter ing into the marr iage market 
68 The expected impacts o f this po l i cy are thorough ly discussed in Sect ion 4 2 2, 
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O p p e n h e i m e r ( 1 9 8 8 ) p r o p o s e s tha t t h e a c h i e v e m e n t o f m e n in t h e l a b o r m a r k e t is an 

i m p o r t a n t c o n c e r n f o r w o m e n w h e n f i n d i n g a s u i t a b l e h u s b a n d . T h u s , a y o u n g w o m a n 

in h e r t w e n t i e s w o u l d c o m m o n l y m a r r y a m a n t h r e e o r f o u r y e a r s o l d e r . M e a n w h i l e , a 

w o m a n a g e d 2 5 is l i k e l y to find a m a n o f s i m i l a r a g e b e c a u s e , d u r i n g th i s t i m e , m e n 

h a v e a l r e a d y e s t a b l i s h e d t he i r ca ree r s . S i o w ( 1 9 9 8 ) p r o p o s e s tha t m e n w a i t to h a v e 

m o r e r e s o u r c e s to a f f o r d y o u n g fe r t i l e w o m e n , a n d h e n c e h u s b a n d s a r e o l d e r t h a n 

the i r w i v e s in g e n e r a l . 

In t h e 1970s , C h i n e s e m e n a n d w o m e n w e r e d i s c o u r a g e d from m a r r y i n g ea r ly . 

C h i n e s e w o m e n w h o m a r r i e d in the i r m i d - t w e n t i e s w o u l d l i ke ly c h o o s e t o m a r r y m e n 

w i t h s i m i l a r age ; h o w e v e r , C h i n e s e m e n in the i r m i d - t w e n t i e s w e r e n o t a b l e to c h o o s e 

y o u n g w o m e n a g e d e a r l y t w e n t i e s . In th i s case , it i s e x p e c t e d tha t m a r r i a g e in w h i c h 

s p o u s e s h a v e s i m i l a r a g e s b e c a m e m o r e p o p u l a r a s m o r e m e n a n d w o m e n m a r r i e d in 

the i r m i d - t w e n t i e s , a n d tha t t h e r e s u l t i n g p o s i t i v e m e a n a g e g a p b e t w e e n s p o u s e s 

w o u l d b e s m a l l e r d u r i n g t h e 1 

4.2.2. Expected Impacts of the One-Child Policy 

T h e C h i n e s e g o v e r n m e n t l a u n c h e d t h e o n e - c h i l d p o l i c y i n 1 9 7 9 , r e s t r i c t i ng e a c h 

h o u s e h o l d to h a v i n g o n l y o n e ch i ld ; h o w e v e r , t h e r e w e r e s o m e e x e m p t i o n s , s u c h as in 

ru ra l a r e a s in s o m e p r o v i n c e s , m o s t e t h n i c m i n o r i t i e s , a n d so f o r t h . A s h o u s e h o l d s a r e 

a l l o w e d to h a v e o n l y o n e ch i l d a n d f e m a l e s a r e u s u a l l y p r e g n a n t o n l y o n c e , t h e p o l i c y 

m a y h a v e c h a n g e d t h e m a r i t a l b e h a v i o r o f t h e C h i n e s e . T h e f o l l o w i n g f o u r 

c o n j e c t u r e s a r e t h e e x p e c t e d i n f l u e n c e s o f t h e p o l i c y . 

E x p e c t e d R e s u l t (2 .1 ) : B o t h m e n a n d w o m e n m a y b e m o r e w i l l i n g to d e l a y m a r r i a g e . 

T h e i n c e n t i v e to m a r r y ea r l i e r m a y d e c r e a s e as t h e c o u p l e is a l l o w e d t o h a v e o n e ch i ld 

on ly . T h i s i s d i f f e r e n t from t h e p a s t w h e r e i n m a r r y i n g ea r l i e r w a s a s c r i b e d to h a v i n g 

W h e n the Chinese economy developed qu ick ly , more Chinese men and w o m e n were expected to 
delay marr iage (e.g., i n the 1990s and ear ly 2000s). Meanwh i l e , the expected impact on age gap 
between spouses was uncerta in because the ef fect f r o m increasing marr iage age for men may 
counteract the ef fect o f increasing marriage age for women. The impact o f the one-ch i ld po l i cy on this 
aspect IS also indeterminate 

109 



m o r e ch i ld r en . W o m e n d o n o t r u s h in e a r l y p r e g n a n c y , a n d w o u l d r a t h e r s p e n d m o r e 
t i m e t o s e a r c h f o r b e t t e r s p o u s e s . 

E x p e c t e d R e s u l t (2 .2 ) : T h e o n e - c h i l d p o l i c y m a y l e a d to h u s b a n d s b e i n g y o u n g e r t h a n 

t he i r w i v e s . 

G i o l i t o ( 2 0 0 3 ) p r o p o s e s tha t t h e f e c u n d i t y t i m e h o r i z o n o f w o m e n is m u c h s h o r t e r 

t h a n m e n . S u c h s h o r t e r f e c u n d i t y h o r i z o n l o w e r s w o m e n ' s r e s e r v a t i o n v a l u e a n d 

e n c o u r a g e s t h e m to a c c e p t a l o w e r m a t c h qua l i t y . T h u s , t r a d i t i o n a l l y s p e a k i n g , 

w o m e n u s u a l l y m a r r y o l d e r m e n . A s o b s e r v e d , t h e o n e - c h i l d p o l i c y w e a k e n s t h e 

i m p o r t a n c e o f w o m e n ' s f e c u n d i t y h o r i z o n a n d fe r t i l i ty . O n t h e o n e h a n d , w o m e n m a y 

b e m o r e w i l l i n g to m a r r y la te r so as t o s p e n d m o r e t i m e finding a s u i t a b l e m a t e ; o n t h e 

o t h e r h a n d , m e n , e s p e c i a l l y d u r i n g the i r e a r l y t w e n t i e s , m a y b e m o r e w i l l i n g to m a r r y 

s l i g h t l y o l d e r w o m e n , as t he i r w i v e s a r e e x p e c t e d to h a v e o n e ch i l d o n l y . 

E x p e c t e d R e s u l t (2 .3) : B o t h m e n a n d w o m e n w h o m a r r y l a t e a r e m o r e l i k e l y to l o o k 

f o r a s p o u s e o f s i m i l a r age . 

A s i l l u s t r a t ed ea r l i e r , w o m e n w h o m a r r y l a t e t e n d to find m e n o f s i m i l a r age . ^^ 

M o r e o v e r , m e n a n d w o m e n w i t h s i m i l a r a g e s a r e m o r e l i k e l y to h a v e c o m m o n s o c i o -

e c o n o m i c s ta tus , s u c h as e d u c a t i o n a l a c h i e v e m e n t , o c c u p a t i o n a l p r e s t i g e , a n d 

c o m m o n in te res t s . T h u s , m e n w h o m a r r y l a t e m a y b e m o r e w i l l i n g to m a r r y w o m e n o f 

s i m i l a r a g e o r s l i g h t l y y o u n g e r , as t he i r w i v e s a re e x p e c t e d t o b e a r a ch i ld o n l y o n c e . 

In t h i s s e n s e , t h e a t t r a c t i v e n e s s o f a c o m m o n b a c k g r o u n d b e c o m e s m o r e i m p o r t a n t . 

E x p e c t e d R e s u l t (2 .4) : M e n w h o m a r r y l a t e c o n t i n u e t o p r e f e r to m a r r y y o u n g w o m e n . 

T w o p o s s i b l e r e a s o n s m a y b e a s c r i b e d to th i s p h e n o m e n o n . O n e is p h y s i c a l and 

s e x u a l a t t r ac t i venes s . M e n a r e w i l l i n g to m a r r y y o u n g w o m e n r e g a r d l e s s o f the i r 

fe r t i l i ty . M o r e o v e r , as o l d e r m e n w h o m a r r y l a t e a re m o r e l i k e l y to h a v e b e t t e r 

e c o n o m i c c o n d i t i o n s t h a n y o u n g e r m e n , t h i s f a v o r a b l e a t t r i bu t e c a n a t t r ac t y o u n g e r 

w o m e n . T h e o t h e r i s o n t h e q u a l i t y o f t h e n e x t g e n e r a t i o n . A s e a c h c o u p l e i s a l l o w e d 

For details, see expected result (1.2). 
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t o h a v e o n e c h i l d o n l y , t h e q u a l i t y o f t h e ch i l d is i m p o r t a n t . M e n w a n t to m a r r y y o u n g 

w o m e n , as t h e h e a l t h o f t h e o f f s p r i n g is l i k e l y t o b e b e t t e r i f t h e m o t h e r i s y o u n g . In 

add i t i on , y o u n g w o m e n a l s o w a n t to m a r r y o l d e r m e n w i t h b e t t e r e c o n o m i c s t a tus a n d 

s t ab l e c a r e e r s in o r d e r to o b t a i n m o r e r e s o u r c e s to r e a r t he i r ch i ld . 

4,3. Methodology 

In t h i s s e c t i o n , w e f i r s t i n t r o d u c e t h e f u n c t i o n d e v e l o p e d b y C h o o a n d S i o w ( 2 0 0 6 a , b ) 

( h e r e a f t e r r e f e r r e d to as t h e " C S f u n c t i o n " ) a n d t h e n p r e s e n t t h e e m p i r i c a l f r a m e w o r k 

in o r d e r to e x a m i n e t h e a b o v e - m e n t i o n e d i s sues . 

4.3.1, Introduction of the CS Function 

G a r y B e c k e r is o n e o f t h e ea r l i e s t e c o n o m i s t s to e x t e n d e c o n o m i c a n a l y s i s o n t h e 

mar i t a l b e h a v i o r o f i n d i v i d u a l s . A s n o t e d ea r l i e r , B e c k e r ( 1 9 7 3 , 1 9 7 4 ) h a s b u i l t u p an 

e c o n o m i c m o d e l t o e x p l a i n w h y a n d w h o m i n d i v i d u a l s w o u l d l i k e to m a r r y . In h i s 

t heo re t i c a l framework, B e c k e r ( 1 9 7 3 , 1 9 7 4 ) p r o p o s e s t ha t t h e b e n e f i t s f r o m m a r r i a g e 

i n v o l v e t h e u t i l i t y d e r i v e d from a w i d e r a n g e o f ac t iv i t i e s i n s i d e t h e h o u s e h o l d . 

B e c k e r a s s u m e s t ha t t h e s e g o o d s and s e r v i c e s c a n b e c o m b i n e d in to a s i n g l e a g g r e g a t e , 

Z , w h i c h r e p r e s e n t s t h e g a i n s from t h e m a r r i a g e . Z c a n b e e x p r e s s e d as an o u t p u t o f a 

h o u s e h o l d p r o d u c t i o n f u n c t i o n s c o n s i s t i n g o f i n p u t s o f t h e h u s b a n d a n d w i f e , s u c h as 

t ime , e n e r g y , c a r i n g d e v o t e d t o e a c h o the r , a n d so fo r th . H i s m o d e l is u s e f u l in 

e x p l a i n i n g t h e p o s i t i v e c o r r e l a t i o n a m o n g c o u p l e ' s a t t r ibu tes , s u c h a s e d u c a t i o n , age , 

and o the r s . In p a r t i c u l a r , t h i s m o d e l c a n d e r i v e m a n y r e f u t a b l e i m p l i c a t i o n s f o r 

e m p i r i c a l t e s t ing .^ ' H o w e v e r , B e c k e r ( 1 9 7 3 , 1 9 7 4 ) h a s n o t q u a n t i f i e d e m p i r i c a l l y t h e 

u n o b s e r v a b l e m a r t i a l o u t p u t s in to n u m e r i c a l v a r i a b l e s . B e c k e r ( 1 9 9 1 ) m e n t i o n s th i s 

p o i n t exp l ic i t ly : t h e o u t p u t m a x i m i z e d b y h o u s e h o l d s c a n n o t b e i d e n t i f i e d b e c a u s e it 

c o m p r i s e s o f v a r i a b l e s , i n c l u d i n g t h e q u a l i t y o f c h i l d r e n , h a p p i n e s s f r o m s e x u a l 

b e h a v i o r , a n d o t h e r h o u s e h o l d p r o d u c t s t ha t a re h a r d to m e a s u r e . 

71 For instance, the mode l predicts that there is posi t ive assortative mat ing o f non-market traits w i t h 
proper ty income. In tu i t i ve l y speaking, r ich men c o m m o n l y mar ry beaut i fu l women. Another ins ight fu l 
imp l i ca t ion is on negat ive assorative mat ing o f couples i n terms o f wage; that is, h igh-eaming men 
should marry l o w - e a m m g w o m e n since l o w wages denote spending more t ime at home for household 
product ion and vice versa. 
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In B e c k e r ( 1 9 7 3 , 1 9 7 4 ) ' s m o d e l , t h e g a i n s from m a r r i a g e d e p e n d s o n v a r i o u s 

a t t r i bu t e s o f s p o u s e s . C h o o a n d S i o w ( 2 0 0 6 a , b ) p r o p o s e tha t m a r i t a l g a i n s a re d e r i v e d 

b y m a t c h i n g a s p e c i f i c a t t r i b u t e o f s p o u s e s (e .g . , age ) . T h e y f u r t h e r a s s u m e tha t t he 

c o r r e s p o n d i n g u t i l i t y f u n c t i o n f o l l o w s a T y p e 1 e x t r e m e v a l u e d i s t r i b u t i o n . U n d e r th i s 

framework, C h o o a n d S i o w ( 2 0 0 6 a , b ) o f f e r a f u n c t i o n tha t c a n b e c o m p u t e d u s i n g 

o b s e r v a b l e i n f o r m a t i o n t o m e a s u r e t h e e x p e c t e d g a i n f r o m i n d i v i d u a l m a r r i a g e s w i t h 

r e s p e c t to a s p e c i f i c t ra i t r e l a t i v e t o b o t h p a r t i e s i f t h e y r e m a i n s ing le . T h i s f u n c t i o n is 

in a r e d u c e d f o r m u n d e r t h e e q u i l i b r i u m c o n d i t i o n , a n d is d e d u c e d from a s t ruc tu ra l 

framework tha t m o d e l s t h e d e m a n d fo r a n d s u p p l y o f a v a i l a b l e c a n d i d a t e s in t h e 

m a r r i a g e m a r k e t . C h o o a n d S i o w ( 2 0 0 6 b ) s ta te , "The CS model provides a behavioral 

interpretation of tc” . It is an empirical implementation of Becker 's transferable utility 

model of the marriage market" ( 2 0 0 6 b , p . 4 6 7 ) . In o t h e r w o r d s , t h e C S f u n c t i o n 

t r a n s f o r m s t h e v a g u e c o n c e p t o f m a r i t a l o u t p u t i n t o a n u m e r i c a l v a l u e . I n t u r n , th i s 

a l l o w s f o r t h e e m p i r i c a l c o m p a r i s o n o f t h e g a i n s f r o m t h e m a t i n g in t e r m s o f a 

s p e c i f i c a t t r i bu t e a m o n g d i f f e r e n t g r o u p s o f p e o p l e a n d a c r o s s t i m e . 

T h e f o l l o w i n g s e g m e n t b r i e f l y i n t r o d u c e s t h e b a s i c f r a m e w o r k o f t h e C S m o d e l a n d 

f o c u s e s o n t h e i n t u i t i v e m e a n i n g o f t h e C S f u n c t i o n a n d i ts e m p i r i c a l 

i m p l e m e n t a t i o n . ^ ^ 

T h e m o d e l a s s u m e s tha t a s o c i e t y c o n s i s t s o f I t y p e s o f m e n a n d J t y p e s o f w o m e n . 

T w o i n d i v i d u a l s w a n t to m a r r y b e c a u s e t h e m a r r i a g e m a k e s t h e m b e t t e r o f f ; t hus , t h e 

g a i n s f o r e a c h p a r t y m u s t b e g r e a t e r t h a n t he i r g a i n s from r e m a i n i n g s i ng l e . 

L e t n^̂  d e n o t e t h e o u t p u t g e n e r a t e d b y a m a t i n g o f t y p e i m e n w i t h t y p e j w o m e n o n 

t h e a v e r a g e . W h e n a t y p e i m a n w a n t s to m a r r y a t y p e j w o m a n , h e n e e d s to t r a n s f e r 

T” (a m e a s u r e o f r e s o u r c e ) to h e r a n d e n j o y t h e r e m a i n i n g o u t p u t - ). O n t h e 

a v e r a g e , a t y p e j w o m a n w h o c h o o s e s t o m a r r y t y p e i m a n is w i l l i n g to r e c e i v e r " . In 

an e q u i l i b r i u m , t h e d e m a n d o f t y p e i m e n f o r t y p e j w o m e n is t h e s a m e a s t h e s u p p l y 

o f t y p e j w o m e n f o r t y p e i m e n f o r all t y p e s o f { i j ) m a t c h e s s i m u l t a n e o u s l y . 

For details, see Choo and S iow (2006a, b). 
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T y p e j w o m e n a re s u p p o s e d to m a r r y v a r i o u s types o f m e n , s u g g e s t i n g that e a c h type j 

w o m a n s h o u l d h a v e u n i q u e ga in d i f f e r e n t f r o m the res t o f o t h e r t y p e j w o m e n w h e n 

c h o o s i n g a t y p e i m a n . If e a c h t y p e j w o m a n r e c e i v e s t h e s a m e ga in w h e n c h o o s i n g a 

t y p e i m a n , t h e n all t y p e j w o m e n wi l l c h o o s e a s p e c i f i c t y p e o f m e n o n l y b e c a u s e th is 

spec i f i c m a t c h (/, j ) m a x i m i z e s each o f t y p e j w o m e n ' s ga in . T h u s , C h o o and S i o w 

(2006a , b ) a s s u m e m a r r i a g e o f each pa r tne r cons i s t s o f t w o t ypes o f ga in ; sy s t ema t i c 

and id iosyncra t i c . F o r i n s t ance , t he p a y o f f o f a w o m a n , k, w h o b e l o n g s to t ype j and 

mar r i e s a m a l e o f t y p e i is 

^k, (4 .1) 

w h e r e t��denotes t he s y s t e m a t i c ga in o f a t ype j w o m a n o b t a i n e d w h e n m a r r y i n g a 

t ype i m a n , w h i c h is n o n - s t o c h a s t i c and is t h e s a m e f o r all t y p e j w o m e n w h o m a r r y 

t y p e i m e n . In con t ras t , is i d iosyncra t i c and t he p a y o f f is s p e c i f i c to this ind iv idua l 

k w h e n she c h o o s e s a t y p e i man” 

A c c o r d i n g to t he a b o v e - m e n t i o n e d se t t ing , all t y p e i m e n a re p e r f e c t subs t i tu tes to 

t y p e j w o m e n , e v e n i f t h e i d iosync ra t i c p a y o f f is s p e c i f i c to e a c h t y p e j w o m a n . H e n c e , 

t ype j w o m e n wi l l m a r r y d i f f e r e n t t ypes o f m e n , as the i r o w n id io sync ra t i c p a y o f f s a re 

d i f f e ren t . In tu rn , the i r ga in ( + •？切)from m a r r y i n g a n y s p e c i f i c t y p e o f m e n 

b e c o m e s d i f f e r en t , c o n s e q u e n t l y l e a d i n g to d ive r se dec i s ions . 

If a t y p e j w o m a n d e c i d e s to r e m a i n s ingle , h e r p a y o f f is 

Koj =元 ov + V / , (4 .2) 

w h e r e 元q�denotes t he s y s t e m a t i c p a y o f f f o r no t m a r r y i n g . T h i s is t h e s a m e f o r all 

t ype j f e m a l e s . 

A s s u m i n g tha t she c h o o s e s to m a x i m i z e h e r p a y o f f (i .e. , w h e t h e r or not to m a r r y , t h e 

t y p e o f m e n s h e c h o o s e s f o r m a r r i a g e ) , then , 

Vkj = m， x { r , o , , " . ,厂切,… ’厂幼 } • (4.3) 

IS an 1.1.d r a n d o m var iab le , w h i c h f o l l o w s a T y p e 1 ex t reme va lue d i s t r i bu t i on T y p e 1 ex t reme 

va lue c u m u l a t i v e d i s t r i bu t i on and dens i ty func t ions are 乂 溶 ) = e x p f e — ^ ^ ) and 

f ( s ) = e x p [ - £ 一 e x p ( - f ) l， r e s p e c t i v e l y . 
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T h e sa id m a x i m i z i n g p a y o f f f u n c t i o n c a n b e t r a n s f o r m e d in to a q u a s i - s u p p l y ftinction 

o f t y p e j w o m e n w h o w o u l d l ike to m a r r y t y p e i m e n : 

In -K, Oj (4 .4 ) 

w h e r e //J d e n o t e s t h e n u m b e r o f t y p e j w o m e n w h o a r e w i l l i n g t o m a r r y t y p e i m e n , 

a n d � i s t h e n u m b e r o f w o m e n w h o w a n t to r e m a i n s ing le . 

S y m m e t r i c a l l y , t h e p a y o f f o f a m a n , g, w h o b e l o n g s t o t y p e i a n d m a r r i e s a f e m a l e o f 

t y p e y is 

( 4 . 5 ) 

O n c e a g a i n , t h i s p a y o f f c o n s i s t s o f t w o pa r t s . O n e is 元” - , w h i c h m e a s u r e s t h e 

s y s t e m a t i c p a y o f f c o m m o n to all t y p e i m e n . T h e o t h e r is a n i d i o s y n c r a t i c p a y o f f f 双， 

w h i c h is s p e c i f i c to h i m w h e n m a r r y i n g a t y p e j w o m a n . If a t y p e i m a n r e m a i n s 

s ing le , h i s p a y o f f is 

+ (4 .6 ) 

S i m i l a r l y , e a c h t y p e i m a n d e c i d e s w h e t h e r to m a r r y , and w h i c h t y p e o f w o m a n is 

c h o s e n ( i f h e m a r r i e s ) in o r d e r to m a x i m i z e h i s ga in . T h e q u a s i - d e m a n d f u n c t i o n fo r 

t y p e j w o m e n o f t y p e i m e n is 

^giQ ~ 几lO T Og,o‘ 

In n.. -T.. - n (4 .7 ) 

w h e r e d e n o t e s t h e n u m b e r o f t y p e i m e n w h o w a n t to m a r r y t y p e j w o m e n , a n d 

is t h e n u m b e r o f t y p e i m e n c h o s e n to b e s ing le . 

In e q u i l i b r i u m , f o r e a c h (/，j) s u b - m a r r i a g e m a r k e t , u n d e r o p t i m a l , t h e s u p p l y o f 

t y p e j w o m e n f o r t y p e i m e n e q u a l s t h e d e m a n d b y t y p e i m e n f o r t y p e j w o m e n f o r all 

{ i j ) . T h e e q u i l i b r i u m is /̂二 = /^y = j^” f o r all { i j ) pa i r s . T h e n , E q u a t i o n s (4 .4 ) a n d 

(4 .7 ) g i v e t h e f o l l o w i n g c o n d i t i o n : 

In 
Im.OMoj 

r w 

冗、】一双,0 _沒Oy 
=；r„ (4 .8 ) 
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T h i s IS c a l l e d t h e C S m a r r i a g e m a t c h i n g f u n c t i o n . H e r e , tt" r e p r e s e n t s t h e e x p e c t e d 

to ta l g a i n p e r p a r t n e r from a n y (/，j) m a r r i a g e s r e l a t i v e to b o t h p a r t n e r s r e m a i n i n g 

s ing le . TTij is m e a s u r e d b y t h e ra t io o f t h e n u m b e r o f (/ , j ) m a r r i a g e s to t h e g e o m e t r i c 

a v e r a g e o f t y p e i m e n a n d t y p e j w o m e n w h o r e m a i n s i ng l e . A s t h e r e q u i r e d 

i n f o r m a t i o n is obse rvab l e ,兀” c a n b e compu ted .74 A n i n c r e a s e i n t h e r a t i o o f o b s e r v e d 

( / , y ) m a r r i a g e t o t h e n u m b e r o f u n m a r r i e d t y p e i m e n a n d t y p e j w o m e n s u g g e s t s t h a t 

t h e to ta l g a i n from t h e { i j ) m a t i n g r e l a t i v e t o b o t h s p o u s e s r e m a i n i n g s i n g l e is h i g h e r 

o n a v e r a g e . M o r e o v e r , t h e C S f u n c t i o n a l l o w s f o r a s p i l l o v e r e f f e c t , w h i c h m e a n s tha t 

t h e n u m b e r o f m a r r i a g e s {i, j ) is a f f e c t e d b y t h e c h a n g e in n u m b e r o f o t h e r t y p e s o f 
n c 

m e n ( V ^ i ) a n d w o m e n ( /关 j ) . 

B e f o r e t h e C S f u n c t i o n , r e s e a r c h e r s s u c h as Q i a n ( 1 9 9 8 ) u s u a l l y u s e d a m a t c h i n g 

f u n c t i o n w i t h z e r o s p i l l o v e r e f f e c t , t h e S c h o e n ' s m a r r i a g e m a t c h i n g f u n c t i o n , to s t u d y 

m a t i n g o f a s p e c i f i c trait^^: 

( r \ ^ i f j 《/ 
M 附 ,， / /〜二 . 

\ , m + f � 
‘ J J 

T a k i n g l o g o n b o t h s i d e s , th i s b e c o m e s 

The CS func t ion is subject to two major l imi ta t ions The CS func t ion does not account fo r dynamic 
matter where in ind iv idua ls cou ld postpone marr iage for the next per iod The remain ing single men and 
women may not rema in single forever, instead, they defer the decis ion after several per iods to match 

the decision o f a better partner Another l im i ta t ion is that i n the CS mode l cannot be recovered 

75 For instance, g iven that 7C” is constant for al l i and j , the marg ina l ef fect o f an increase in the total 

number o f type r [r ^ f ) men ( m 》 o n the number o f marriages fo rmed b y type i men and type j 

w o m e n ( / / , 》 i s 

“ / �f1S , N 0 5 
a � 机 1 

dm^ 2 ‘‘ 

/ \ 
1 
05 

己",0 + 

( 、 dm^ 、〜J dm. 

where m, is the total number o f type i men, f � i s the total number o f type j women, 

M > o = m 、 - Y ^ h k , 〜 = f j - H 叫 ” As • ^ 关 0， th is means 

k I dm^ dm^ dm^ 
that when more type r men appear in the marr iage market, some o f them are w i l l i n g to mar ry ^ype j 

women, thereby compet ing w i t h type i men for type j women, leading to a sp i l lover ef fect on For 

details, see p 183 and Append ix B o f Choo and S iow (2006a), and p. 471-473 o f Choo and S low 
(2006b) 

For details, see Choo and S iow (2006b) 
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In A, 
r \ 

m j , + 
+ J ] , 

w h e r e [ e x p ； r ^ < 1 , a n d ^ e x p < \ . 

J ‘ 

Here in ,元” i s i n t e r p r e t e d a s f o r c e o f a t t r a c t i o n . T h e l a c k o f a s p i l l o v e r e f f e c t h i g h l y 

r e s t r i c t s i t s i n t u i t i v e m e a n i n g a n d p r e d i c t i v e p o w e r .刀 F o r i n s t a n c e , u s i n g a g e a s t h e 

t ra i t , t h e n u m b e r o f y o u n g e r p e o p l e d o e s n o t a f f e c t t h e m a r r i a g e r a t e o r t h e n e t g a i n o f 

o l d e r p e o p l e b e c a u s e y o u n g e r p e o p l e a n d o l d e r p e o p l e c a n n o t s u b s t i t u t e e a c h o t h e r . 

S u c h a n a s s u m p t i o n h i g h l y r e s t r i c t s i t s u s e f u l n e s s i n e m p i r i c a l a n a l y s i s . 

T h e k e y a d v a n t a g e o f t h e C S m o d e l i s t o d e r i v e a s t a t i c n o n - p a r a m e t r i c f u n c t i o n 

e m b e d d i n g a s u b s t i t u t i o n e f f e c t t o f i t a n y c r o s s - s e c t i o n a l m a r r i a g e d i s t r i b u t i o n . A s 

m e n t i o n e d ea r l i e r , t h e a m o u n t o f o t h e r t y p e s o f m e n ( z V i ) a n d w o m e n ( / 关 j ) a l s o 

a f f e c t s t h e n u m b e r o f m a r r i a g e s f o r m e d b y t y p e i m e n a n d t y p e j w o m e n . T h i s i s 

b e c a u s e o t h e r t y p e s o f m e n a n d w o m e n a r e p o t e n t i a l c a n d i d a t e s to c o m p e t e f o r t y p e j 

w o m e n a n d t y p e i m e n , r e s p e c t i v e l y . 

A s t h e C S f u n c t i o n c a n e s t i m a t e t h e g a i n f r o m m a r r i a g e e m p i r i c a l l y f r o m o b s e r v a b l e 

i n f o r m a t i o n , t h e s t u d y c a n n o w c o m p a r e t h e to t a l g a i n s f r o m d i f f e r e n t t y p e s o f m a t i n g 

w i t h r e s p e c t to a t ra i t d i r e c t l y a c r o s s c o h o r t s in o r d e r to e x a m i n e w h e t h e r t h e m a r i t a l 

s u r p l u s e s from d i f f e r e n t t y p e s o f m a t i n g b a s e d o n t h i s t ra i t c h a n g e o n t h e a v e r a g e o v e r 

t i m e . T h e r e s u l t s p r o v i d e i n s i g h t s o n t h e t r e n d o n t h e m a t i n g w i t h r e s p e c t to t h i s t ra i t . 

M o r e o v e r , t h e i m p a c t o f a p o l i c y f r o m t h e c o m p a r i s o n o f t o t a l g a i n s o f t r e a t m e n t a n d 

c o n t r o l g r o u p s c a n b e a n a l y z e d . F o r i n s t a n c e , C h o o a n d S i o w ( 2 0 0 6 a ) u s e t h e C S 

f u n c t i o n t o m e a s u r e t h e t o t a l g a i n s f r o m t h e n e w m a r r i a g e d i s t r i b u t i o n i n U S , a s w e l l 

a s t h e c o r r e s p o n d i n g c h a n g e s f r o m 1 9 7 1 / 7 2 t o 1 9 8 1 / 8 2 p e r i o d s . F u r t h e r m o r e , t h e y u s e 

a D i D e s t i m a t i o n to e x a m i n e t h e i n f l u e n c e o f l e g a l a b o r t i o n o n t h e t o t a l g a i n s t o 

m a r r i a g e s in t h e U S . 

77 For details, see Choo and S iow (2006b) and Brandt et al. (2008). 
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4.3.2. Empirical Framework to Analyze the Two Issues 

F o r t h e a n a l y s i s o f t h e o n e - c h i l d p o l i c y , th i s p r e s e n t w o r k u s e s i n f o r m a t i o n b e f o r e 

2 0 0 0 . T h e r e q u i r e d d a t a w a s o b t a i n e d v i a t h e 2 0 0 0 p o p u l a t i o n c e n s u s o f C h i n a . F o r 

t h e a n a l y s i s f o r t r e n d s from 1 9 7 0 t o 2 0 0 4 , w e u s e b o t h 2 0 0 0 c e n s u s a n d a s u b - s a m p l e 

o f 2 0 0 5 c e n s u s ; t h e s e t w o d a t a se ts w e r e c o l l e c t e d b y t h e N a t i o n a l B u r e a u o f S ta t i s t i c s 

in M a i n l a n d C h i n a in N o v e m b e r 2 0 0 0 a n d 2 0 0 5 , r e s p e c t i v e l y . T h e 2 0 0 0 c e n s u s is a 

1 % s a m p l e c o n s i s t i n g o f a p p r o x i m a t e l y 11 m i l l i o n i n d i v i d u a l r e c o r d s . T h e s u b - s a m p l e 

from 2 0 0 5 c e n s u s h a s 2 , 5 8 5 , 4 8 1 o b s e r v a t i o n s , d r a w n f r o m t h e o r i g i n a l d a t a c o n t a i n e d 

r a n d o m l y in t h e 2 0 0 5 c e n s u s , a c c o u n t i n g f o r a p p r o x i m a t e l y 2 0 % o f t h e o r ig ina l 2 0 0 5 

c e n s u s d a t a ( 1 % o f n a t i o n a l p o p u l a t i o n ) . M o r e i m p o r t a n t l y , u n l i k e t h e 1 9 8 2 a n d 1 9 9 0 

c e n s u s e s , t h e 2 0 0 0 a n d 2 0 0 5 c e n s u s e s c o n t a i n t h e d a t e o f in i t ia l m a r r i a g e ; t h u s , w e 

c a n t r a c e t h e n u m b e r o f m e n a n d w o m e n w h o w e r e s i n g l e o r m a r r i e d , a s w e l l as t h e 

n u m b e r o f n e w l y m a m e d m e n a n d w o m e n ( f i r s t m a r r i a g e ) , o v e r a p a r t i c u l a r p e r i o d . 

T h e p a t t e r n o f b o t h n e w l y w e d s a n d p r e v a i l i n g m a r r i a g e s a c r o s s t i m e a r e t hen s t ud i ed . 

H o w e v e r , u s i n g t h i s m e t h o d , p e o p l e w h o h a d l e f t m a i n l a n d C h i n a o r d i d n o t s u r v i v e 

b y 2 0 0 0 (i .e. , u s i n g 2 0 0 0 c e n s u s ) o r b y 2 0 0 5 (i .e . , u s i n g 2 0 0 5 s u b - c e n s u s ) a r e n o t 
TO 

t a k e n in to a c c o u n t . A n o t h e r l i m i t a t i o n is tha t w e n e e d t o d r o p from t h e l is t 

i n d i v i d u a l s w h o h a v e d i v o r c e d , r e - m a r r i e d , o r los t s p o u s e s ; t h e d a t a se t s r e c o r d t h e 

d a t e o f in i t ia l m a r r i a g e o n l y , b u t l a c k i n f o r m a t i o n o n t h e d a t e o f d i v o r c e a n d los s o f 
79 s p o u s e . 

A s , g e n e r a l l y , C h i n e s e c o u p l e s h a v e a g e g a p s ( h u s b a n d ' s a g e m i n u s w i f e ' s ag e ) from 

z e r o to t h r e e yea r s , a n d m o s t o f t h e m m a r r y in t he i r t w e n t i e s , it i s l e s s l i ke ly f o r 

m a r r i a g e s in w h i c h t h e h u s b a n d is o l d e r t h a n h i s w i f e b y a s i g n i f i c a n t n u m b e r o f y e a r s 

o r v i c e v e r s a , o r b o t h s p o u s e s a r e v e r y o l d or v e r y y o u n g t o o c c u r d u r i n g a yea r . D u e 

Accord ing to Ch ina Popula t ion Statistical Yearbook 1997-2006, the mora l i t y rate fo r people aged 15-
29, 30-39, 40 -44 ,44 -49 , 50-54, and 55-59 were approx imate ly 0 .1%, 0 .15%, 0 2%, 0 4%, 0 5 % and 1% 
respect ively M o s t o f Chinese people have m a m e d over their twenties For those m a m e d i n 1970, most 
o f them were s t i l l a l ive i n 2000 I t is l i ke l y that the mat ing pattern o f people d ied earlier is s imi lar to 
that o f people st i l l a l ive i n 2000 and 2005 Thus, the sample generated b y the tracing method is 
bel ieved to be representative and w o u l d not be affected b y the mor ta l i t y substant ial ly Moreover , as far 
we know, there is no regular o f f i c ia l statistics for Chinese people 's emigra t ion Meanwh i l e , according 
to 2000 and 2005 censuses, the number o f people l i v i ng outside main land China 5 years ago took about 
0 0 1 % on ly I f the number o f migrants and immigrants are s imi lar i n China, the percentage o f Chinese 
people 's emigrat ion is very t i ny relat ive to the who le popu la t ion Thus, the impact o f selective 
at t r ibut ion due to internat ional m ig ra t ion is negl ig ib le 
79 As a result, 8 63% o f the raw sample (780,353 observations) and 8 5 7 % (176,409 observations) was 
dropped in 2000 census and 2005 sub-census, respect ively 
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t o t h i s t h i n ce l l p r o b l e m , t h e p r e s e n t w o r k c o m b i n e s t w o y e a r s o f n e w m a r r i a g e s a s 

o n e p e r i o d o f n e w m a r r i a g e s w h e n c o m p u t i n g a n d p l o t t i n g t h e to ta l g a i n s in 
fin 

d i a g r a m s . A c c o r d i n g t o c e n s u s d a t a , t h e y o u n g e s t a g e f o r f i r s t m a r r i a g e in m a l e s o r 

f e m a l e s is at 15 y e a r s o ld . T h e n u m b e r o f n e w l y w e d s w i t h s p o u s e s b e i n g o l d e r t h a n 

4 0 y e a r s o l d is v e r y l i m i t e d , a n d t a k e s a s m a l l p e r c e n t a g e ( l e s s t h a n 1 % ) . M o s t o f 

C h i n e s e p e o p l e o b t a i n t h e i r p e r m a n e n t m a r i t a l s t a t u s a f t e r 3 0 y e a r s o l d . T h u s , in t h i s 

s t u d y , t h e a g e r a n g e o f m a r r i a g e s c o v e r s t h e s p o u s e a g e o f 1 3 4 1 , w i t h “ 4 1 ” d e n o t i n g 

t h a t t h e a g e o f a s p o u s e i s 4 1 y e a r s o l d o r a b o v e . 

4.3.2.1 Methods to Analyze the Trends from 1970 to 2004 

T o p r o v i d e t h e b a s i c i d e a s o n t h e c h a r a c t e r i s t i c s o f t r e n d s in m a r r i a g e a g e , m a r r i a g e 

r a t e , a n d a s s o r t a t i v e m a t i n g o n age , t h i s s t u d y f i r s t p l o t s t h e d i s t r i b u t i o n o f n e w l y w e d s 

b y s p o u s e a g e , a v e r a g e m a r r i a g e a g e s o f m e n a n d w o m e n in f i r s t m a r r i a g e , a g e g a p s 

b e t w e e n s p o u s e s , p r e v a i l i n g m a r r i a g e r a t e s o f m e n a n d w o m e n f r o m 1 9 7 0 to 2 0 0 4 . 

T h e d i s t r i b u t i o n o f n e w l y w e d s in 1971 /72，1981 / 82 , 1 9 9 1 / 9 2 , a n d 1 9 9 8 / 9 9 i s o b t a i n e d 

from 2 0 0 0 c e n s u s , w h i l e t h o s e in 2 0 0 3 / 0 4 c o m e s from 2 0 0 5 s u b - c e n s u s . F o r t h e r e s t 

o f t h e a f o r e m e n t i o n e d m e a s u r e s o n 1 9 7 0 - 2 0 0 4 , t h e i n f o r m a t i o n is o b t a i n e d from 2 0 0 5 
o 1 

s u b - c e n s u s . T h e s e f i g u r e s a r e h e l p f u l in u n d e r s t a n d i n g t h e t r e n d s in C h i n a f o r o v e r 

3 5 years,82 

S e c o n d , t h e O L S r e g r e s s i o n i s u s e d f o r a g e at f i r s t m a r r i a g e a n d a g e g a p b e t w e e n 

s p o u s e s . A g e a t first m a r r i a g e o f m a l e s a n d f e m a l e s is e s t i m a t e d a s 

2 30 04 

二 S " A + E K ^ P + Z 《 A � p t , (4.11) 
r=l p=\ t=7\ 

w h e r e i r e f e r s to a n i n d i v i d u a l ; r e f e r s to t h e a g e at f i r s t m a r r i a g e at l o c a t i o n r i n 

p r o v i n c e p i n y e a r t; D^ i s a se t o f t w o d u m m i e s f o r c i t y a n d t o w n ( v i l l a g e a s t h e 

8。Choo and S iow (2006a) have the same treatment Howeve r , i n order to examine the impact o f the 
one-chi ld po l i cy , the current w o r k uses D i D regression on total gams, wh i ch are computed f r om the 
annual n e w l y w e d d is t r ibut ion 
81 The present study also uses 2000 census to p lo t the f igures f r o m 1970 to 1999, and the patterns are 
almost the same as us ing data from 2005 sub-census over this per iod 

For regression analysis on the trends, the sample includes ind iv idua l observations and prov inc ia l 
dummies are cont ro l led fo r in the regressions Moreover , Choo and S iow (2006a, b) on ly use the whole 
nat ional data o f the U S and Canada to estimate the total gams for analysis These two studies also do 
not separate the data b y the states or provinces fo r fur ther invest igat ion I t w o u l d be interesting to 
examine the trends on marr iage o f Chinese people at c i ty or p rov inc ia l levels i n the future 
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b a s e ) ; D is a se t o f d u m m i e s f o r p r o v i n c e , z h i z i q u o r z h i x i a s h i ; Z), i s a se t o f y e a r 

d u m m i e s ; a n d X , d e n o t e s o t h e r c o n t r o l v a r i a b l e s , s u c h a s e d u c a t i o n a l a t t a i n m e n t 84 

A s a n o u t c o m e o f i n t e r e s t , f o r t h e a g e g a p b e t w e e n s p o u s e s at t h e i r f i r s t m a r r i a g e , t h e 

s e t t i n g IS s i m i l a r : X^ i n c l u d e s t h e e d u c a t i o n a l a t t a i n m e n t o f h u s b a n d a n d w i f e 

( d u m m i e s ) o r e d u c a t i o n a l g a p b e t w e e n s p o u s e s ( t h e d i f f e r e n c e b e t w e e n y e a r s o f 
O tf 

s c h o o l i n g ) . 

T h i r d , t o e x a m i n e t h e a s s o r t a t i v e m a t i n g o n a g e , t h i s s t u d y c o m p u t e s a n d p l o t s to ta l 

86 
g a i n s ( / T丨》u s i n g t h e i n f o r m a t i o n o n n e w l y w e d s a c c o r d i n g to E q u a t i o n ( 4 . 8 ) at t w o 

t i m e s p o t s : 1 9 7 1 / 7 2 ( f r o m 2 0 0 0 c e n s u s ) a n d 2 0 0 3 / 0 4 ( f r o m 2 0 0 5 s u b - c e n s u s ) . ^ ^ W h e n 

c o m p u t i n g to t a l g a i n s , a c c o r d i n g to t h e d a t e o f in i t i a l m a r r i a g e , t h e n u m b e r s o f s i n g l e 

m e n a n d w o m e n b y t h e e n d o f a s p e c i f i c y e a r (e .g . , t h e e n d o f 2 0 0 2 ) a r e t r a c e d . F o r 

t h e n e x t p e r i o d (e .g . , 2 0 0 3 / 0 4 ) , t h e n u m b e r o f t h e s e o r i g i n a l s i n g l e ( n o t y e t m a r r i e d b y 

t h e e n d o f 2 0 0 2 ) m e n a n d w o m e n w h o m a r r y o r o p t t o r e m a i n s i n g l e o v e r t h i s p e r i o d 

(e .g . , b y t h e e n d o f 2 0 0 4 ) a r e t r a c e d . T h e p l o t s o f t o t a l g a i n s a r e i n t e r p r e t e d t o i d e n t i f y 

t h e k i n d s o f a s s o r t a t i v e m a t i n g o n a g e a n d t h e m a r r i a g e a g e t h a t b r i n g h i g h e r to t a l 

g a i n s . T o f u r t h e r e x a m i n e w h e t h e r t h e a t t r a c t i v e n e s s to m a r r y a n d t h e a s s o r t a t i v e 

The t ime hor izon is f r o m 1970 to 2004. Chongqing became a munic ipa l i ty in 1997. For s impl ic i ty, 
only a dummy is used for Chongqing and Sichuan Province. 

The OLS regression is used for the sample o f marr ied couples The results f r o m Tob i t regressions are 
similar Moreover, the results are nearly the same when using samples f r o m 2000 census during 1970-
1999 For the sake o f brevi ty , the results are not shown 

Years o f school ing is computed as fo l lows 3 years for pr imary school below, 6 years for pr imary 
school, 9 years for jun io r h igh school, 12 years for h igh school/technical school, 15 years for college, 
16 years for universi ty, and 19 years for postgraduate or above 

As there are no marriages for some potential matches in wh ich the husband is older than his w i fe by a 
signif icant number o f years or vice versa, or both spouses are very o ld or very young dur ing a period, 
the method by Choo and Siow (2006a) is fo l lowed Kernel smoothing is used for comput ing total gams 
when plot t ing a bivariate distr ibut ion o f total gams by spouse age. 

元 ' M = S i » , 0 . < ， (4.12) 

(ijb'y'K 
w h e r e o)丨�(k, / )— 

-k K J-

1 
K 

Gaussian kernel weight ing funct ion is used, and the bandwidth is selected b y examining various values 
m order to ensure appropriate smoothness However , to compute the di f ference in total gams across 
period and the D i D estimates on total gams, the present work does not apply smoothing because 
smoothing by i tsel f may add nuisance to the estimate 

87 The shapes o f the distr ibut ion o f total gams are similar to other periods, thus, they are not shown 
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m a t i n g o n a g e c h a n g e o v e r t i m e , t h e c h a n g e s in to t a l g a i n s from n e w l y w e d s ar< 

p l o t t e d a c r o s s t h e f o l l o w i n g p e r i o d s : 1 9 7 1 / 7 2 - 1 9 7 6 / 7 7 , 1 9 7 6 / 7 7 - 1 9 8 1 / 8 2 , 1981 /82 -

1 9 8 6 / 8 7，1 9 8 6 / 8 7 - 1 9 9 1 / 9 2 , 1 9 9 1 / 9 2 - 1 9 9 8 / 9 9 , a n d 1 9 9 8 / 9 9 - 2 0 0 3 / 0 4 . ^ ^ 

4.3.2.2. DiD Estimation to Identify the Impact of the One-Child Policy 

In t h i s s e c t i o n , w e f i r s t e x p l a i n w h y m a r i t a l b e h a v i o r o f Z h u a n g a n d o t h e r n o n - H a n 

p e o p l e ( e x c l u d i n g M a n p e o p l e ) a r o u n d 1 9 8 9 i s c o m p a r e d f o r a n a l y s i s , a n d p r o v i d e f o r 

t h e a d v a n t a g e o f t h i s c o m p a r i s o n r e l a t i v e t o t h e H a n v e r s u s n o n - H a n c o m p a r i s o n . ^ ^ 

T h e n , t h e f r a m e w o r k o f t h e D i D e s t i m a t i o n i s p r e s e n t e d t o i d e n t i f y t h e i m p a c t o f t h e 

o n e - c h i l d p o l i c y o n m a r r i a g e ra t e , m a r r i a g e a g e , a n d a s s o r t a t i v e m a t i n g o n age . 

The Reason for Comparing Zhuang people vs. Other Non-Han people 
(Excluding Man people) 

In t h e e a r l y 1 9 8 0 s , H a n h o u s e h o l d s w e r e s t r i c t ly r e s t r i c t e d t o t h e o n e - c h i l d p o l i c y , 

w h e r e a s e t h n i c m i n o r i t i e s w e r e e x e m p t e d from t h e p o l i c y . In 1 9 8 4 , t h e C h i n e s e 

g o v e r n m e n t d e c l a r e d t h a t m i n o r i t i e s s h o u l d a l s o f o l l o w t h e b i r t h c o n t r o l p o l i c y ; 

h o w e v e r , r e s t r i c t i o n r e m a i n e d l o o s e l y c a r r i e d o u t t o w a r d t h e m . In t h e l a t e 1 9 8 0 s , t h e 

g o v e r n m e n t a n n o u n c e d t h a t m i n o r i t y g r o u p s w i t h p o p u l a t i o n s o f m o r e t h a n 10 m i l l i o n 

s h o u l d b e rigorously c o n s t r a i n e d t o t h e o n e - c h i l d p o l i c y . A t t h a t t i m e , t h e Z h u a n g 

e t h n i c g r o u p h a d a p o p u l a t i o n o f m o r e t h a n 10 m i l l i o n ; t h u s , t h e l oca l g o v e r n m e n t o f 

G u a n g x i s t a r t ed t o i m p o s e t h e p o l i c y o n t h e Z h u a n g p e o p l e b e g i n n i n g S e p t e m b e r 

1988 . O t h e r p r o v i n c e s f o l l o w e d sui t a n d i m p o s e d t h e p o l i c y o n t h e Z h u a n g p e o p l e in 

t h e i r r e s p e c t i v e a r e a s g r a d u a l l y . O n a s i m i l a r n o t e , t h e M a n p e o p l e ' s p o p u l a t i o n 

r e a c h e d 10 m i l l i o n b a s e d o n t h e 1 9 9 0 c e n s u s . H e n c e , t h e M a n p e o p l e h a v e a l s o b e e n 

s u b j e c t e d t o t h e b i r t h c o n t r o l p o l i c y s i n c e t h e e a r l y 1 9 9 0 s (Li a n d Z h a n g , 2 0 0 9 ) . 

The dif ferences in total gams over 1971/72—1976/77, 1976/77-1981/82, 1981/82-1986/87, 1986/87— 
1991/92, and 1991/92-1998/99 use in fo rmat ion f r o m 2000 census. The di f ferences in total gains 
between 1998/99 and 2003/04 use mfora ia t ion f r o m 2005 sub-census. 

A t present, the H a n people are the largest ethnic group in China, account ing fo r 91 59% 
(approx imate ly 1 2 b i l l i on ) o f the popu la t ion Apar t f r o m the H a n group, there are other 55 ethnic 
groups in Ma in l and Ch ina w i t h a populat ion o f approx imate ly 105 m i l l i o n people The 55 ethnic 
minor i t ies ma in l y concentrate in the Nor thwest , Nor th , Northeast, South, and Southwest China, 
a l though some l ive i n central inter ior areas The largest m i n o r i t y group is Zhuang (16 1 m i l l i on ) , 
f o l l owed b y the M a n (10 6 m i l l i on ) 
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T h i s p r o v i d e s o p p o r t u n i t y t o a p p l y D i D e s t i m a t i o n s o n t h e m a r r i a g e o f Z h u a n g g r o u p 

a n d t h a t o f o t h e r n o n - H a n g r o u p s . T h e f o l l o w i n g i l l u s t r a t e s t h e r e a s o n s w h y M a n 

p e o p l e a r e e x c l u d e d , a s w e l l a s t h e a d v a n t a g e o f t h i s c o m p a r i s o n . A p p e n d i x T a b l e s 

4 .1 to 4 . 3 l i s t t h e s u m m a r y s t a t i s t i c s o f t h e s o c i o - e c o n o m i c a t t r i b u t e s o f H a n , M a n , 

Z h u a n g , a n d o t h e r n o n - H a n e t h n i c s i n 1982, 1990, a n d 2000, respectively， 

E v i d e n t l y , f r o m A p p e n d i x T a b l e 4.1， the s o c i o - e c o n o m i c a t t r i b u t e s o f t h e Z h u a n g a n d 

o t h e r n o n - H a n p e o p l e i n 1 9 8 2 w e r e d i f f e r e n t f r o m t h o s e o f H a n a n d M a n p e o p l e o n 

t h e a v e r a g e . F o r i n s t a n c e , a p p r o x i m a t e l y 4 4 % o f H a n C h i n e s e a n d 5 1 % o f M a n 

p e o p l e h a d j u n i o r h i g h e d u c a t i o n a l l e v e l o r a b o v e，w h e r e a s a p p r o x i m a t e l y 4 0 % o f 

Z h u a n g p e o p l e a n d 3 0 % o f t h e o t h e r n o n - H a n p e o p l e h a d j u n i o r h i g h s c h o o l 

e d u c a t i o n a l l e v e l o r a b o v e . M o r e o v e r , a c c o r d i n g to t h e d i s t r i b u t i o n o f i n d u s t r i a l 

s t r u c t u r e a n d o c c u p a t i o n a l s t a t u s , o v e r 8 0 % o f Z h u a n g a n d o t h e r n o n - H a n g r o u p s 

w o r k e d i n p r i m a r y s e c t o r s , a s c o m p a r e d to t h e 7 0 % o f H a n p e o p l e a n d 6 0 % o f M a n 

p e o p l e . I n t e r e s t i n g l y , o n t h e a v e r a g e , t h e s o c i o - e c o n o m i c a t t r i b u t e s o f M a n p e o p l e 

w e r e c l o s e t o o r s u p e r i o r t o t h o s e o f H a n p e o p l e . 

In A p p e n d i x T a b l e s 4 . 2 a n d 4 . 3 , t h e p e r c e n t a g e o f h a v i n g u r b a n hukou a n d t h e 

p e r c e n t a g e o f l i v i n g in u r b a n a r e a s b y g e n d e r a n d b y e t h n i c i t y i n 1 9 9 0 a n d 2 0 0 0 is 

r e p o r t e d , r e spec t i ve ly . ^^ In 1 9 9 0 , t h e r e w e r e a p p r o x i m a t e l y 2 5 % o f H a n a n d M a n 

p e o p l e w i t h u r b a n hukou, c o m p a r e d w i t h l e s s t h a n 1 7 % o f Z h u a n g a n d o t h e r n o n - H a n 

e t h n i c s . M o r e o v e r , a p p r o x i m a t e l y 3 0 % o f H a n a n d M a n p e o p l e l i v e d i n u r b a n a r e a s , 

a s o p p o s e d t o l e s s t h a n 2 5 % o f Z h u a n g a n d o t h e r n o n - H a n p e o p l e . A s a w h o l e , 

u r b a n i z a t i o n s i g n i f i c a n t l y l a g g e d f o r t h e Z h u a n g a n d o t h e r m i n o r i t y g r o u p s c o m p a r e d 

w i t h t h e H a n a n d M a n p e o p l e . In a d d i t i o n , o v e r a l l , n o n - H a n C h i n e s e ( e x c e p t t h e M a n 

p e o p l e ) s u f f e r e d f r o m l o w e r e d u c a t i o n a l l eve l , a n d o v e r 8 0 % w o r k e d i n t h e p r i m a r y 

s e c t o r i n 1 9 9 0 . T h e r e w e r e a l s o s i g n i f i c a n t d i f f e r e n c e s b e t w e e n H a n / M a n g r o u p s a n d 

Z h u a n g / o t h e r n o n - H a n g r o u p s in t e r m s o f t h e s e s o c i o - e c o n o m i c c o n d i t i o n s in 2 0 0 0 . 

A s a w h o l e , in t h e c a s e o f s o c i o - e c o n o m i c f a c t o r s , Z h u a n g a n d o t h e r n o n - H a n e t h n i c s 

w e r e c l o s e to e a c h o t h e r a n d w e r e s y s t e m a t i c a l l y d i f f e r e n t from H a n a n d M a n e t h n i c s . 

90 Throughout this chapter, other non-Han people refer to people in m ino r i t y groups except fo r the 
Zhuang and M a n people. 

The 1982 census data do not conta in the in fo rmat ion on hukou and residential areas. 
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T h e M a n p e o p l e f o u n d e d t h e Q i n g D y n a s t y a n d r u l e d C h i n a f o r o v e r 2 5 0 y e a r s , from 

1 6 4 4 t o 1912 . M o s t l ike ly , t h e M a n p e o p l e h a d a l r e a d y b e e n a s s i m i l a t e d c l o s e l y w i t h 

H a n p e o p l e , a n d the i r h i s t o r i ca l p r i v i l e g e a i d e d t h e m t o o u t p e r f o r m o t h e r n o n - H a n 

m i n o r i t i e s o n t h e a v e r a g e . H e n c e , M a n p e o p l e a r e e x c l u d e d f r o m t h e D i D e s t i m a t i o n . 

F u r t h e r m o r e , w i t h C h i n a ' s e c o n o m i c r e f o r m s i n c e 1979 , t h e r e s u l t i n g c h a n g e s in t h e 

s o c i o - e c o n o m i c c o n d i t i o n s o f Z h u a n g a n d n o n - H a n C h i n e s e h a v e b e e n s i m i l a r 

a c c o r d i n g to t h e s u m m a r y o f s ta t i s t i cs f o r 1982 , 1990 , a n d 2 0 0 0 . 

In t h e i n v e s t i g a t i o n o n t h e i m p a c t o f t h e o n e - c h i l d p o l i c y o n m a r r i a g e , w e b e l i e v e tha t 

c o m p a r i n g t h e b e h a v i o r o f Z h u a n g a n d o t h e r n o n - H a n p e o p l e a r o u n d 1 9 8 9 is b e t t e r 

t h a n tha t o f t h e H a n v e r s u s n o n - H a n a r o u n d 1980 , F i r s t , a s n o t e d ear l ie r , in t e r m s o f 

s o c i o - e c o n o m i c f a c t o r s , t he H a n p e o p l e a r e s y s t e m a t i c a l l y d i f f e r e n t from m i n o r i t y 

g r o u p s , e x c e p t f o r t h e M a n p e o p l e . M o r e o v e r , t h e c h a n g e s in s o c i o - e c o n o m i c f a c t o r s 

a re a l so l i k e l y t o b e d i f f e r e n t f o r H a n a n d n o n - H a n p e o p l e o v e r t i m e . In a d d i t i o n to 

t h e o n e - c h i l d p o l i c y , in t h e e a r l y 1980s , t h e i m p a c t s o f t h e " o p e n d o o r " p o l i c y a n d t h e 

l o o s e n i n g o f r e s t r i c t i o n s o n e a r l y m a r r i a g e w e r e l i k e l y i m p o s e d d i f f e r e n t l y t o w a r d s 

H a n a n d n o n - H a n p e o p l e . H e n c e , it is d i f f i c u l t t o i d e n t i f y t h e e f f e c t o f t h e o n e - c h i l d 

p o l i c y b y c o m p a r i n g t h e b e h a v i o r o f H a n a n d n o n - H a n C h i n e s e a r o u n d t h e e a r l y 

1980S.92 

Zhuang People and the One-Child Policy since the Late 1980s 

T h e a f o r e m e n t i o n e d d i s c u s s i o n s h o w s tha t t h e D i D e s t i m a t i o n is m o r e s u i t a b l y 

a p p l i e d o n t h e Z h u a n g a n d o t h e r n o n - H a n p e o p l e a r o u n d 1989 . B e f o r e g e t t i n g i n to t h e 

de t a i l s o f t h e e m p i r i c a l f r a m e w o r k , it is i m p o r t a n t to c l a r i f y w h e t h e r t h e Z h u a n g 

p e o p l e h a v e b e e n s u b j e c t e d to t he o n e - c h i l d p o l i c y s i n c e t h e la te 1980s . T h e m e a n 

n u m b e r s o f c h i l d r e n b y t h e H a n , Z h u a n g a n d o t h e r n o n - H a n w o m e n b y a g e i n 1 9 8 2 

( u s i n g 1 9 8 2 c e n s u s ) , 1 9 9 0 ( u s i n g 1 9 9 0 c e n s u s ) , a n d 2 0 0 0 ( u s i n g 2 0 0 0 c e n s u s ) a r e 

p l o t t e d in A p p e n d i x F i g u r e s 4 .2 .1a , b t o 4 . 2 . 3 a , b accord ing ly .^^ B a s e d o n A p p e n d i x 

Urban and rural households are constrained b y this po l i c y i n d i f ferent magni tude; these two types o f 
households are also d i f ferent in many other aspects 

To exclude the effects f r o m geographical locat ion and hukou, the O L S regression is f i rst employed 
pr io r comput ing the residual The mean o f residual number o f ch i ld ren over women 's age is then 
p lo t ted The O L S regression is 
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F i g u r e 4 . 2 . 1 a , t h e n u m b e r o f c h i l d r e n f o r Z h u a n g a n d o t h e r n o n - H a n w o m e n w e r e 

v e r y c l o s e a n d h i g h e r t h a n t ha t o f H a n w o m e n f o r t h e a g e s o f m a r r i e d w o m e n in 1982 . 

E x c l u d i n g t h e e f f e c t o f g e o g r a p h i c a l l o c a t i o n , a c c o r d i n g to A p p e n d i x F i g u r e 4 . 2 . 1 b , 

t h e g a p b e t w e e n H a n a n d m i n o r i t y g r o u p s n e a r l y d i s a p p e a r s f o r w o m e n in the i r ea r ly 

t w e n t i e s . H o w e v e r , H a n w o m e n o v e r 3 0 y e a r s o ld h a d a l e s se r n u m b e r o f c h i l d r e n . 

A c c o r d i n g to A p p e n d i x F i g u r e s 4 . 2 . 2 a a n d b , t h e m e a n n u m b e r o f c h i l d r e n f o r Z h u a n g 

a n d o t h e r n o n - H a n w o m e n w e r e a l m o s t t h e s a m e f o r t h e a g e s o f m a r r i e d w o m e n in 

1 9 9 0 w i t h or w i t h o u t c o n t r o l l i n g t h e e f f e c t s o f hukou a n d g e o g r a p h i c a l l o c a t i o n . T h e 

a v e r a g e n u m b e r o f c h i l d r e n f o r H a n w o m e n w a s s i g n i f i c a n t l y l o w e r at 3 0 y e a r s o l d 

a n d o n w a r d s , w h i c h is r a t h e r e x p e c t e d as t h e y h a d b e e n s u b j e c t e d to t h e o n e - c h i l d 

p o l i c y f o r a l m o s t 10 y e a r s . 

M o r e i m p o r t a n t l y , a c c o r d i n g t o A p p e n d i x F i g u r e s 4 . 2 . 3 a a n d b , t h e a v e r a g e n u m b e r o f 

c h i l d r e n f o r Z h u a n g w o m e n w a s c l o s e to tha t o f H a n w o m e n f o r w o m e n a g e d 2 0 - 3 0 ; 

h o w e v e r , t h e v a l u e s f o r Z h u a n g w o m e n c o n v e r g e d w i t h o t h e r n o n - H a n w o m e n f o r 

a g e s 3 5 a n d o lde r . S u c h p a t t e r n s t r o n g l y s u p p o r t s t ha t Z h u a n g c o u p l e s h a d b e e n 

s u b j e c t e d to t h e o n e - c h i l d p o l i c y s i n c e t h e l a t e 1 9 8 0 s . H e n c e , a D i D e s t i m a t i o n is 

a p p l i c a b l e t h r o u g h c o m p a r i n g the b e h a v i o r o f Z h u a n g p e o p l e r e l a t i v e to t h e res t o f 

m i n o r i t y g r o u p s ( e x c l u d i n g M a n p e o p l e ) a r o u n d 1989 . 

Empirical Framework of a DiD Estimation 

C h o o a n d S i o w ( 2 0 0 6 a ) u s e t w o p e r i o d s b e f o r e a n d a f t e r s u b j e c t i n g to l ega l a b o r t i o n 

to c o m p u t e D i D e s t i m a t e s o n to ta l g a i n s b e t w e e n t r e a t m e n t a n d c o n t r o l g r o u p s f o r 

i n v e s t i g a t i o n . In t h e p r e s e n t w o r k , t h e a p p r o a c h is a p p l i e d b y c o m p u t i n g D i D 

p 

where j refers to a w o m a n ; N refers to the number o f ch i ld ren to have; D^ is a set o f dummies for 

prov ince; and D^ is a d u m m y fo r hav ing urban hukou. 

Residual number o f ch i ld ren 云層=iV 乂 〜 - c ~ ^ 7 \ p ^ p " f j ^ u ‘ 
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e s t i m a t e s o n t o t a l g a i n s f r o m n e w l y w e d s o n Z h u a n g p e o p l e r e l a t i v e t o o t h e r n o n - H a n 

p e o p l e b e t w e e n t h e p e r i o d s o f 1 9 8 7 / 8 8 a n d 1994 /95 .94 

A t y p e o f a n i n d i v i d u a l i s c l a s s i f i e d b y a g e , Z h u a n g (z f o r m a l e a n d Z f o r f e m a l e ) o r 

o t h e r m i n o r i t y g r o u p s {n f o r m a l e a n d N f o r f e m a l e ) , a n d t i m e (0 - H e r e i n , s a n d S a r e 

u s e d t o d e n o t e t h e r a c e o f a m a n a n d a w o m a n , r e s p e c t i v e l y , w h e r e 5 e [z,n] a n d 

Se{Z,N]. F o r n e w l y w e d s , t=87/88 r e f e r s t o 1 9 8 7 / 8 8 p e r i o d , a n d t二94/95 r e f e r s t o 

1 9 9 4 / 9 5 p e r i o d . L e t A'yf r e p r e s e n t t h e n u m b e r o f ( / , / ) m a r r i a g e s o f t y p e ( / ) e t h n i c (5) 

m e n a n d t y p e (/') e t h n i c ( 5 ) w o m e n a t t i m e t. L e t t h e t o t a l g a i n f r o m t h e m a r r i a g e o f a 

t y p e ( 0 e t h n i c (s) m a n w i t h a t y p e ( j ) e t h n i c ( 6 ) w o m a n at t i m e t b e ；^Jf. T h e i m p a c t 

o f t h e p o l i c y c a n b e e s t i m a t e d b y t h e f o l l o w i n g D i D e s t i m a t o r : 

a2 zZ _ /^zZ _ ^zZ I — ( — ^nN \ 
^ 兀ij = 94/95 _ 双?/87/88 \ ^ z y 9 4 / 9 5 —兀ij?rm% / ' ( 4 . 1 3 ) 

w h e r e n f , = In f^'Jt 

In t h e s a i d e q u a t i o n , t ^ 兀：:measures t h e i m p a c t o f t h e o n e - c h i l d p o l i c y o n t h e t o t a l 

g a i n s o f a p a r t i c u l a r m a t c h (/，j). F o r i n s t a n c e , i f t h e p o l i c y l e a d s t o m o r e m e n a n d 

w o m e n d e l a y i n g t h e i r m a r r i a g e [ i .e . , e x p e c t e d r e s u l t ( 2 . 1 ) ] , t h e n t ^ j i f s h o u l d b e 

n e g a t i v e f o r c o u p l e s m a r r i e d at t h e i r e a r l y t w e n t i e s b u t p o s i t i v e f o r c o u p l e s m a r r i e d 

f r o m m i d - t w e n t i e s o n w a r d s . 

S i m i l a r l y , D i D e s t i m a t e s o n n e w l y w e d r a t e s o f m a l e s a n d f e m a l e s c a n b e c o m p u t e d . 

F o r i n s t a n c e , 

• 2 / 卜 z /V z 、 卜 N /s yv \ 
A P j = \ / ^ y 9 4 / 9 5 ~ P}%ll%%)~\Pj9Al9S ~ PjSl/SSp ( 4 . 1 4 ) 

w h e r e f r e f e r s t o f e m a l e ; j d e n o t e s t h e a g e o f t h e f e m a l e ; p r e p r e s e n t s t h e n e w 

m a r r i a g e r a t e ; Z d e n o t e s Z h a n g f e m a l e s ; a n d N d e n o t e s f e m a l e s b e l o n g i n g t o o t h e r 

n o n - H a n e t h n i c m i n o r i t i e s . 

As noted earl ier, the Guangx i Government restr icted Zhuang people to f o l l o w the one-chi ld po l i cy 
f r om September 1988 onwards, and people m other provinces were subject to the po l i cy eventual ly i n 
the 1990s Thus, 1987/88 is selected as the per iod before being subjected to the po l icy , and 1994/95 as 
the per iod after being subjected to the po l i cy 
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H e r e i n , a V , m e a s u r e s t h e i m p a c t o f t h e p o l i c y o n n e w m a r r i a g e r a t e o f f e m a l e a g e d 

j. I f t h e o n e - c h i l d p o l i c y d i s c o u r a g e s m o r e w o m e n from m a r r y i n g ea r ly , t h e n a V / is 

n e g a t i v e f o r t h e n e w m a r r i a g e r a t e o f w o m e n a g e d e a r l y t w e n t i e s b u t p o s i t i v e f o r o f 

w o m e n a g e d m i d - t w e n t i e s o r o lde r . S u c h c a n b e e x t e n d e d t o p r e v a i l i n g m a r r i a g e r a t e s 

a c r o s s t w o p e r i o d s ( 1 9 8 8 a n d 1999) . T h e d i a g r a m s o f t h e r e s u l t i n g D i D e s t i m a t e s o n 

t h e m a r r i a g e ra t e s a n d to ta l g a i n s a r e p l o t t e d a n d a n a l y z e d in S e c t i o n 4 .4 .2 . 

Empirical Framework of DiD Regression on Marriage Age and Marriage Rate 

In f ac t , w e h a v e y e a r l y i n f o r m a t i o n f a r b e f o r e a n d a f t e r y e a r 1989 . T h u s , apa r t f r o m 

t h e a b o v e - m e n t i o n e d a p p r o a c h p r o p o s e d in C h o o a n d S i o w ( 2 0 0 6 a ) , f o r m o r e p r e c i s e 

e s t i m a t i o n s a n d i m p l i c a t i o n s , w e a l s o a p p l y D i D e s t i m a t i o n in a r e g r e s s i o n h a v i n g 

m u l t i p l e p e r i o d s . 

T h e f o l l o w i n g e q u a t i o n i n t r o d u c e s t h e D i D r e g r e s s i o n framework t o i d e n t i f y t h e 

e f f e c t o f t h e p o l i c y o n m a r r i a g e a g e a n d m a r r i a g e rate.^^ 

1； = C + T�D豹 + ZD' + piy沿 + XfiC + V " , ( 4 , 15 ) 

w h e r e i r e f e r s to an i n d i v i d u a l o r a c o u p l e ; t r e f e r s t o a p e r i o d ; Y i s t h e o u t c o m e o f 

in t e re s t , i n c l u d i n g m a r r i a g e a g e a n d a g e g a p b e t w e e n s p o u s e s in y e a r t ； D明 i s a 

d u m m y v a r i a b l e e q u a l t o 1 if a n i n d i v i d u a l i s m a r r i e d o n o r a f t e r 1 9 8 9 ; D^ is a 

d u m m y v a r i a b l e e q u a l t o 1 i f t h e i n d i v i d u a l / c o u p l e is o f Z h u a n g d e s c e n t ; D^^ is t h e 

i n t e r ac t i on t e r m o f D^ a n d D^g ； a n d X , d e n o t e s o t h e r con t ro l v a r i a b l e s , s u c h as 

d u m m i e s f o r e d u c a t i o n a l a t t a i n m e n t , l i v i n g in c i t y a n d t o w n ( v i l l a g e a s t h e b a s e ) , a n d 

so fo r th . 

T h e t i m e d u m m y (Dgg) c a p t u r e s t h e t i m e f a c t o r s tha t w o u l d a f f e c t t h e o u t c o m e o f 

in te res t ( Y ) o v e r t i m e i n t h e s a m e w a y f o r b o t h g r o u p s f r o m 1 9 8 9 o n w a r d s , e v e n i f t h e 

Z h u a n g p e o p l e w e r e n o t c o n s t r a i n e d b y t h e po l i cy , c a p t u r e s t h e p o s s i b l e 

d i f f e r e n c e s b e t w e e n Z h u a n g a n d o t h e r n o n - H a n g r o u p s tha t d o n o t c h a n g e o v e r t ime . 

The sample consists o f observations for Zhuang and other non-Han Chinese only . 
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T h e c o e f f i c i e n t ( ) o f � i s e x p e c t e d t o e s t i m a t e t h e i m p a c t o f t h e p o l i c y o n t h e 

o u t c o m e ( 7 ) o f Z h u a n g p e o p l e . 

T o e x a m i n e f u r t h e r t h e e f f e c t o n t h e p e o p l e ' s m a r r i a g e a g e a n d a g e g a p b e t w e e n 

s p o u s e s o v e r t i m e , t h e c u r r e n t s t u d y a d d s i n t e r a c t i o n t e r m s w i t h a se t o f d u m m i e s f o r 

e a c h y e a r a f t e r e n a c t m e n t o f t h e o n e - c h i l d p o l i c y ( i .e . , f r o m 1 9 8 9 o n w a r d s ) . T h e 

r e g r e s s i o n f o r m c h a n g e s as f o l l o w s : 

J 995 1995 

K X X A D / + Z , . a + V,， ( 4 . 1 6 ) 

t = m 9 ^=1989 

w h e r e D^ i s a se t o f y e a r d u m m y f o r t i m e b e g i n n i n g 1 9 8 9， a n d D; is a set o f 

i n t e r a c t i o n t e r m s o f D�and D:. T h e a f o r e m e n t i o n e d s e t t i n g a l l o w s p^ 本 p^�{t 

H e n c e , t h e p o l i c y e f f e c t o v e r t i m e c a n b e e s t i m a t e d . 

In a d d i t i o n , t h e r e g r e s s i o n f o r m f o r t h e n e w l y w e d r a t e i s 

34 34 

+ Z A 代 89 + （4.17) 
a=20 a ==20 

w h e r e 广。,is t h e n e w l y w e d r a t e (o r p r e v a i l i n g m a r r i a g e r a t e ) o f Z h u a n g o r o t h e r n o n -

H a n p e o p l e a g e d a at p e r i o d r ; i s a se t o f a g e d u m m i e s from 2 0 - 3 4 y e a r s o l d o r 

a b o v e d u r i n g t h e i r w e d d i n g ; D豹 i s a d u m m y v a r i a b l e e q u a l t o 1 i f a n i n d i v i d u a l i s 

m a r r i e d o n o r a f t e r 1 9 8 9 ; D^ is a d u m m y v a r i a b l e e q u a l t o 1 i f t h e i n d i v i d u a l i s o f 

Z h u a n g d e s c e n t ; a n d D:粉 i s a se t o f i n t e r a c t i o n t e r m s a c r o s s D ^ , D^ , a n d D沾 . 

H e r e i n , a^ m e a s u r e s t h e a v e r a g e p r o p o r t i o n o f p e o p l e a g e d a w h o m a r r y ; r； c a p t u r e s 

t h e t i m e e f f e c t o n m a r r i a g e r a t e f r o m 1 9 8 9 o n w a r d s ; A m e a s u r e s t h e e x t r a e f f e c t o n 

t h e r a t e i f p e o p l e a r e o f Z h u a n g d e s c e n t , r e l a t i v e t o o t h e r n o n - H a n p e o p l e ; p � , t h e 

i n t e r e s t , m e a s u r e s t h e e x t r a e f f e c t o n m a r r i a g e r a t e f o r Z h u a n g p e o p l e a g e d a w h o 

m a r r i e d o n o r a f t e r 1 9 8 9 , w h i c h i s e x p e c t e d l y i n f l u e n c e d b y t h e o n e - c h i l d p o l i c y . 
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F o r m a r r i a g e age , a g e g a p i n n e w l y w e d s , a n d n e w l y w e d m a r r i a g e r a t e , t h e s a m p l e 

c o v e r s t h e p e r i o d o f 1 9 8 5 to 1995.^^ In t h e c a s e o f p r e v a i l i n g m a r r i a g e ra te , t h e 

r e g r e s s i o n f o r m is s i m i l a r to E q u a t i o n (4 .17) . It t a k e s t i m e to r e f l e c t t h e i n f l u e n c e o n 

p r e v a i l i n g m a r r i a g e r a t e at p a r t i c u l a r t i m e spo t s ; t h e r e f o r e , t h e p e r i o d i s e x t e n d e d 

from 1985 to 1 9 9 9 f o r p r e v a i l i n g m a r r i a g e ra te . 

Empirical Framework of DiD Regression on Total Gains 

In o r d e r t o e s t i m a t e t h e i m p a c t o f t h e o n e - c h i l d p o l i c y o n a s s o r t a t i v e m a t i n g o n a g e , 

D i D r e g r e s s i o n is a p p l i e d o n to ta l ga ins . H e r e i n , tt讲 d e n o t e s t h e to ta l g a i n s from a 

p a r t i c u l a r m a t i n g in w h i c h h u s b a n d s a r e a g e d i a n d w i v e s a r e a g e d j a t p e r i o d t. F o r 

s i m p l i c i t y , t h e p o s s i b l e a g e m a t c h e s a re s e p a r a t e d i n to b r o a d e r c a t e g o r i e s . L e t m 

d e n o t e a s p e c i f i c c a t e g o r y o f a g e m a t c h . T a b l e 4 ,1 d i s p l a y s t h e f i r s t se t , in w h i c h a g e s 

o f h u s b a n d s a n d w i v e s a r e c l a s s i f i e d u n d e r s ix c a t e g o r i e s : 16 y e a r s o l d o r b e l o w , 1 7 -

19 y e a r s o ld , 2 0 - 2 2 y e a r s o l d , 2 3 - 2 6 y e a r s o l d , 2 7 - 2 9 y e a r s o ld , a n d 3 0 y e a r s o l d or 

a b o v e . T h e r e a r e 2 6 p o s s i b l e o u t c o m e s o f m a t i n g {m) in t e r m s o f t h e a g e o f s p o u s e s . 

T h e b a s e g r o u p s h o w s t h e m a t c h e s i n w h i c h e i t he r s p o u s e o r b o t h s p o u s e s a r e 16 

y e a r s o l d o r b e l o w . C a t e g o r y 2 r e p r e s e n t s m a t i n g in w h i c h b o t h h u s b a n d s a n d w i v e s 

a re 1 7 - 1 9 y e a r s o ld . C a t e g o r y 3 r e p r e s e n t s m a t i n g in w h i c h h u s b a n d s a r e 17—19 y e a r s 

o l d , w h i l e w i v e s a r e 2 0 - 2 2 y e a r s o ld . 

The D i D approach may confound the impact o f the one-ch i ld po l i cy w i t h the impact o f other changes 
that may have occurred from 1989 onwards but may have affected Zhuang and other non-Han m i n o r i t y 
groups d i f fe ren t l y To avo id this prob lem, 11 years (1985-1995) is selected as the length o f the per iod 
for the outcomes on new lyweds The regression results are s imi lar when the durat ion o f per iod is 
lengthened 
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Table 4 1 The First Set of Possible Matches by Spouse Age 

Female 
Male 15 16 |17 18 19 |20 21 22 |23 24 25 26 |27 28 29 卜= 3 0 
15 
16 

1 

17 
18 
19 

1 

2 3 4 5 6 

20 
21 
22 1 

7 8 9 10 11 

23 
24 
25 
26 

1 
12 13 14 15 16 

27 
28 
29 

17 18 19 20 21 

>=30 22 23 24 25 26 

Table 4 2 The Second Set of Possible Matches by Spouse Age 

Female 
Male 15 16 [17 |18 |19 |20 |21 (22 ]23 (24 (25 |26 |27 |28 |29 {>=30 

15 

16 

17 

1 

18 2 3 4 5 6 7 8 

19 9 10 11 12 13 14 15 16 

20 17 18 19 20 21 22 23 24 25 

21 

1 

26 27 28 29 30 31 32 33 34 35 

22 

1 

36 37 38 39 40 41 42 43 44 45 46 

23 

1 

47 48 49 50 51 52 53 54 55 56 57 58 

24 1 59 60 61 62 63 64 65 66 67 68 69 70 71 

25 

1 

72 73 74 75 76 77 78 79 80 81 82 83 84 85 

26 

1 

86 87 88 89 90 91 92 93 94 95 96 97 98 99 

27 

1 

100 101 102 103 104 105 106 107 108 109 110 111 112 

28 113 114 115 116 117 118 119 120 121 122 123 124 

29 125 126 127 128 129 130 131 132 133 134 135 

30 136 137 138 139 140 141 142 143 144 145 

31 146 147 148 149 150 151 152 153 154 

32 155 156 157 

>=33 158 159 160 

T a b l e 4 . 2 d i s p l a y s t h e s e c o n d se t o f p o s s i b l e m a t c h e s , w i t h 1 6 0 p o s s i b l e o u t c o m e s 

b a s e d o n s p o u s e a g e . 

T h e D i D r e g r e s s i o n f o r m o n t o t a l g a i n i s 
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1995 

m /=1989 m 

w h e r e D明 is a set o f d u m m i e s equa l to 1 f o r a spec i f i c t y p e o f m a t c h , a n d D:約 

equa l s 1 i f t he c o u p l e is o f Z h u a n g e thn ic w i t h a spec i f i c m a t i n g t y p e ( w ) m a r r i e d o n 

1989 or a f te r . 

T h e a b o v e - m e n t i o n e d D i D r eg re s s ion is e m p l o y e d fo r total ga ins to e x a m i n e t he 

i m p a c t o f t he p o l i c y o n a s so r t a t ive a g e m a t i n g . A c h a n g e in to ta l ga ins o n a s p e c i f y 

t y p e o f a g e m a t i n g r ep re sen t s t he c h a n g e in mar i t a l a t t r ac t iveness o f th is t y p e o f a g e 

m a t i n g . F o r ins t ance , t he p o l i c y m a y lead t o m o r e m a r r i a g e s w h e r e i n h u s b a n d s a re 

y o u n g e r t han the i r w i v e s . If so, t h e c o e f f i c i e n t s ( ) o f in te rac t ion t e r m s in E q u a t i o n 

(4 .19 ) a re e x p e c t e d to b e pos i t i ve ly s ign i f i can t c o r r e s p o n d i n g to t he m a t c h e s w i t h 

h u s b a n d s b e i n g y o u n g e r t h a n w i v e s , such as m = 9, 10, 11, and so fo r th , in t he f i rs t set 

o f p o s s i b l e a g e m a t i n g ( T a b l e 4 .1) . 

H e re i n , t he s a m p l e c o v e r s Z h u a n g and o the r n o n - H a n p e o p l e a g e d 15-41 or a b o v e 

from 1985 to 1995. To ta l ga in (；r^,) is c o m p u t e d f r o m the n e w l y w e d i n f o r m a t i o n 

f r o m the 2 0 0 0 census.^^ 

4.4. Results 

4.4.1. Trends for 1970-2004 

In th is sec t ion , t he t r ends o n m a r r i a g e age , m a r r i a g e ra te , and a s so r t a t ive m a t i n g o n 

a g e from 1970 to 2 0 0 4 a re e x a m i n e d . 

A s noted earl ier, the total gams are computed f r o m new marr iage d is t r ibut ion for each year rather 
than f r o m combined b iennia l new marr iage d is t r ibut ion for regression analysis. 
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20 

Age of Males 
Age of Females 

The n e w l y w e d i n f o r m a t i o n i n 1971/72，1981 /82, 1991/92，and 1998/99 comes f r o m the 2000 census, 
and the n e w l y w e d i n f o r m a t i o n i n 2003 /04 comes from the 2005 sub-census. I n the d iagrams o f 
n e w l y w e d d i s t r i bu t ion and to ta l gains over the age o f the spouses, the age o f n e w l y mar r i ed ind iv idua ls 
refers to the age f r o m the prev ious per iod. F o r example, f o r 】998/99，21 refers to 2 】years o l d i n 1997, 
and the i n d i v i d u a l is app rox ima te l y 22 to 23 years o l d at the t ime o f marr iage. For the analysis on 
p reva i l i ng marr iage d is t r ibu t ion , the age refers to the age i n that per iod . Fo r instance, i n year 1980, age 
refers to the age b y the end o f 1980. 
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Firs t , t he b i v a r i a t e d i s t r i bu t ion o f n e w l y w e d s o v e r s p o u s e a g e ac ro s s t i m e is p lo t t ed . 

A c c o r d i n g t o F i g u r e 4 .1 .1a , t h e s h a p e o f t he d i s t r ibu t ion is qu i t e s t eep and t he p e a k 

m a i n l y c lus te r s a r o u n d la te n ine t ee n and ea r ly t w e n t i e s o f m e n and w o m e n . T h i s 

sugges t s tha t in 1971/72，a n u m b e r o f m e n and w o m e n m a r r i e d at b y t he t i m e t h e y 

w e r e 2 0 yea r s o ld o r ear l ier . H o w e v e r , in 1981 /82 , as s h o w n in F i g u r e 4 .1 .1 .b , t he 

p e a k o f t he d i s t r ibu t ion sh i f t ed to c o u p l e s in the i r m i d - t w e n t i e s , a l so m a n i f e s t i n g a 

s t eeper d i s t r ibu t ion . T h i s ind ica tes that m o s t p e o p l e m a r r i e d in the i r m i d - t w e n t i e s d u e 

to t he o f f i c i a l p r o m o t i o n o f la te m a r r i a g e t h r o u g h o u t t h e 1970s . T h e n , as s h o w n b y 

F i g u r e 4.1.1c， in 1991 /92 , m a n y p e o p l e m a r r i e d in the i r " n e w " s t a tu to ry m i n i m u m 

ages , as m a n d a t e d b y l a w in 1980 (i .e. , 2 0 f o r w o m e n and 2 2 fo r m e n ) . B a s e d o n 

F i g u r e 4 . 1 . I d , in 1998 /99 , m o r e p e o p l e m a r r i e d in the i r m i d - t w e n t i e s . In F i g u r e 4 . 1 . l e , 

fo r 2 0 0 3 / 0 4 , t he s h a p e w a s less s h a r p r e l a t ive to 1991 /92 a n d 1998 /99 , i nd i ca t i ng tha t 

m o r e p e o p l e d ive r s i f i ed the i r t i m i n g o f m a r r i a g e a n d m o r e p e o p l e r e so r t i ng to d e l a y e d 

m a r r i a g e . 
Fig. 4.1.1a; Distribution of New Marriages by Spouse Age in 1971/72 
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Fig. 4.1.1b: Distribution of New Marriages by Spouse Age in 1981/82 

Age of Males 
Age of Females 

Fig. 4.1.1c: Distribution of N e w Marriages by Spouse fige in 1991/92 
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Fig. 4.1.1d: Distribution of N e w Marriages by Spouse Age in 1998/99 
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Fig. 4.1.1 e: Distribution of N e w Marriages by Spouse Age in 2003/04 
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…4 …1970 

- € h" 1980 
• 1990 
释"1999 
—2004 

T h e f o l l o w i n g s e g m e n t s f o c u s o n t h e p r e v a i l i n g m a r r i a g e ra tes o f w o m e n and m e n f o r 

1970, 1980, 1990, 1999, and 2 0 0 4 (F igu re s 4 .1 .2a and b).^^ B y the f i gu re s , m o r e m e n 

and w o m e n t e n d e d to d e l a y the i r m a r r i a g e in 1 9 9 0 - 2 0 0 4 . T h u s , t he f i n d i n g s a re 

cons i s t en t w i t h t he expec t ed resu l t (1 .1) . In te res t ing ly , the ac tual p r e v a i l i n g m a r r i a g e 

ra tes fo r w o m e n and m e n are m a i n t a i n e d at o v e r 9 5 % and 9 0 % w h e n w o m e n w e r e 

o v e r 3 0 yea r s o ld a n d m e n w e r e 3 5 yea r s o ld or a b o v e f o r t h e s e 3 5 - y e a r in te rva l 100 

g
j

 o
 

R
 
？
 

.2a: Prevailing Marriage Rates of Females in 1970,1980,1990,1999, and 2004 

20 22 24 26 28 30 32 34 
Age 

卯 The i n fo rmat ion for preva i l ing marr iage rate o f w o m e n and men in 1970, 1980, 1990, and 1999 
comes f r om 2000 census, and those in 2004 comes f r o m 2005 sub-census. 
咖 Evidence f r o m other countr ies indicates that the marr iage rate o f men and women fa l l , and that the 
marr iage age o f men and women increases w i t h economic development, expanding cohabitat ion, and 
increased comp lex i t y i n their respective career. Several studies (Qian, 1998; G o u l d and Paserman, 2003; 
K u o , 2005) po in t out that the marr iage rates o f Amer icans decreased great ly between 1970 and 2000. 
El las (2003) f inds that the percentage o f marr ied w o m e n between the ages o f 17 and 29 in Argent ina 
fe l l f r o m 3 7 % in 1980 to 16% in 1999. Iwasawa and M i t a (2008) indicate that the f i rst marr iage rates o f 
Japanese people fe l l sharply cont inuously f r o m 1970s onwards. 
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3.4.1.2b: Prevailing Marriage Rates of Males in 1970,1980,1990,1999, and 2004 

20 22 24 26 28 30 32 34 36 
Age 

T h i r d , t h e p r e s e n t s t u d y f o c u s e s o n t h e c h a r a c t e r i s t i c s o f a g e g a p b e t w e e n s p o u s e s i n 

1970—2004, F i g u r e 4 . 1 . 3 a s h o w s t h e a v e r a g e n u m b e r o f y e a r s n e w l y w e d g r o o m s w h o 

a r e o l d e r t h a n t h e i r b r i d e s w i t h r e s p e c t t o t h e a g e o f b r i d e s a m o n g n e w l y w e d s ' � in 

1 9 7 0 , 1 9 8 0 , 1 9 9 0 , 2 0 0 0 , a n d 2004. '®^ S i m i l a r t o t h e f i n d i n g s in o t h e r c o u n t r i e s l i k e 

t h e U S ( O p p e n h e i m e r , 1 9 8 8 ) , t h e y e a r s o f g r o o m b e i n g o l d e r t h a n b r i d e s fe l l w h e n 

w o m e n ' s a g e a t m a r r i a g e i n c r e a s e d . S u c h a t t r i b u t e p e r s i s t e d f r o m 1 9 7 0 t o 2 0 0 4 . In 

p a r t i c u l a r , t h e a v e r a g e n u m b e r o f y e a r s w h e r e i n g r o o m s a r e o l d e r t h a n t h e i r b r i d e s i s 

n e g a t i v e ( f r o m 0 t o - 2 ) f o r w o m e n w h o m a r r i e d a t a g e 3 2 - 3 4 y e a r s i n 2 0 0 4 . T h i s 

i n d i c a t e s t h a t t h e m a r r i a g e s w h e r e w i v e s a r e o l d e r t h a n t h e i r h u s b a n d s a p p e a r e d m o r e 

frequently w h e n w o m e n m a r r i e d a t 3 2 y e a r s o l d o n w a r d s . M o r e o v e r , F i g u r e 4 . 1 . 3 b 

i l l u s t r a t e s t h e m e a n n u m b e r o f y e a r s o f g r o o m s w h o a r e o l d e r t h a n t h e i r b r i d e s w i t h 

r e s p e c t t o g r o o m s ' a g e a m o n g n e w l y w e d s ( 1 9 7 0， 1 9 8 0 , 1 9 9 0 , 2 0 0 0 , a n d 2 0 0 4 ) . 

I n t e r e s t i n g l y , t h e r e l a t i o n s h i p b e t w e e n a g e g a p a n d m e n ' s m a r r i a g e a g e i s p o s i t i v e , 

s u g g e s t i n g t h a t e v e n a m o n g m e n w h o m a r r y l a t e ( i .e . , i n t h e i r l a t e t w e n t i e s o r a b o v e ) , 

t h e y p r e f e r t o f i n d y o u n g w o m e n a g e d a r o u n d t h e m i d - t w e n t i e s i n g e n e r a l . A g a i n , 

i。i A l l were first marr iages. 
i。2 Data f r o m 2005 sub-census are used to p lo t Figures 4.1.3a and b. Data from 2000 census are used to 
p lo t and determine near ly the same characterist ics in 1970, 1980, 1990，and 1999. 
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18 20 22 24 26 28 
Age of Bride 

30 32 34 

— • ~ 1970 一 一 A 1980 

————1990 

一 , » 一 2004 

Fig. 4.1.3b: Average Number of Years Groom Older than Bride by Age of Groom 
between 1970 and 2004 

f r o m the p e r s p e c t i v e o f t h e m e n , w h i l e the pa t t e rn o f f i n d i n g y o u n g e r w o m e n pers i s t s , 

t he m e a n n u m b e r o f yea r s f o r the i r w i v e s to b e y o u n g e r fel l o v e r t ime . F o r ins tance , 

the m e a n a g e g a p b e t w e e n s p o u s e s f o r m e n m a r r i e d at 30 yea r s o ld in 2 0 0 4 is l o w e r 

than that in 1970 b y a p p r o x i m a t e l y t w o years . 

Fig. 4.1.3a: Average Number of Years Groom Older than Bride by Age of Bride 
between 1970 and 2004 

20 22 24 26 28 30 
Age of Groom 

32 34 36 

— • ^ 1970 _ _ ^ 一 - 1980 

- ‘ — — 1 9 9 0 2000 
» 一 2004 
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Mean Age of Grooms & Brides and Age Gap between Spouses in Newlyweds 
between 1970 and 2004 

IT) 
CN 

(N 
d
e
o
 a
6
v
 

ID 

1970 1975 1980 1985 1990 1995 2000 2005 
Year 

一 一 Groom's Age 
— — — Age Gap 

Bride's Age 

Figu re 4 .1 .4 s h o w s t h e t r ends o n the m e a n ages o f m e n and w o m e n , as we l l as the 

m e a n age g a p b e t w e e n s p o u s e s in n e w m a r r i a g e s , from 1970 to 2 0 0 4 . 1 T h e t rends o n 

m a r r i a g e a g e a re s imi l a r f o r m e n and w o m e n , and can b e d i v i d e d in to th ree s tages . 

T h r o u g h o u t t he 1970s , the m e a n m a r r i a g e age i nc r ea sed c o n t i n u o u s l y , from 2 3 to 25 

years fo r m e n ( see l ine w i t h c i rc les) and f r o m 21 to 2 3 yea r s f o r w o m e n ( see l ine w i th 

squares) . S u c h d e l a y w a s o b v i o u s l y d u e to the g o v e r n m e n t a l a d v o c a c y c a m p a i g n s . 

T h e n , the m a r r i a g e a g e f o r m e n fel l g r a d u a l l y t o 2 3 . 5 yea r s o ld , c lo se to t he ini t ial 

leve l in 1970, and f l a t t ened at th is level unt i l t h e la te 1980s . T h e t r end f o r w o m e n ' s 

m a r r i a g e a g e w a s s imi la r ; h o w e v e r , t he du ra t i on w a s shor te r and t he ex ten t o f t he fal l 

w a s smal le r . W o m e n ' s m e a n m a r r i a g e a g e fel l to 22 o n l y in t he m i d - 1 9 8 0 s ( ra ther 

than to 21 at t he b e g i n n i n g o f 1970) , and t hen a l m o s t f l a t t ened at th i s level unt i l t he 

late 1980s . T h e m e a n a g e at m a r r i a g e o f m e n and w o m e n inc rea sed in la te 1 9 8 0 s -

2 0 0 4 f r o m 2 3 . 5 to 25 .5 a n d 2 2 to 2 3 fo r m e n and w o m e n , r e spec t ive ly . T h e pos i t i ve 

age gap b e t w e e n s p o u s e s b e c a m e smal le r , from 2 .5 y e a r s to a p p r o x i m a t e l y 1.9 years , 

in the 1970s [i.e., t he fal l is e x p e c t e d and cons i s t en t w i t h e x p e c t e d resu l t (1 .2)] . W h e n 

⑴3 Data f r o m 2000 census are used to compute and p lo t the t rend o f mean marr iage ages and mean age 
gap between 1970 and 1999, and to obta in a lmost the same results. 
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m e n a n d w o m e n ' s m a r r i a g e a g e f e l l , t h e p o s i t i v e a g e g a p i n c r e a s e d s h a r p l y in t h e 

e a r l y 1 9 8 0 s . T h i s i s p r e d i c t a b l e a s m o r e y o u n g m e n a n d w o m e n m a r r i e d d u r i n g t h e 

p e r i o d , w i t h y o u n g w o m e n p r e f e r r i n g t o m a r r y m e n w h o a r e a f e w y e a r s o l d e r . 

H o w e v e r , s u r p r i s i n g l y , t h e a g e g a p fe l l c o n t i n u o u s l y f r o m y e a r 1 9 8 4 un t i l t h e l a t e 

1 9 8 0 s ( f r o m 2 .1 y e a r s to 1.5 y e a r s ) . M e a n w h i l e , t h e m e a n a g e at m a r r i a g e o f m e n a n d 

w o m e n v a r i e d o n l y s l i g h t l y o v e r t h i s p e r i o d . O t h e r e x o g e n o u s f a c t o r s m i g h t e x i s t , 

a t t r i b u t i n g t o t h e s m a l l e r a g e g a p . • A g e g a p r o s e g r a d u a l l y f r o m 1.5 y e a r s t o 2 .1 

y e a r s b e t w e e n 1 9 9 0 a n d 2 0 0 4 . T h i s i s l i k e l y d u e t o t h e i n c r e a s e in t h e m a r r i a g e a g e o f 

m e n , w h i c h o u t w e i g h s t h e r i s i n g m a r r i a g e a g e o f w o m e n o n a v e r a g e . A s a w h o l e , t h e 

m a g n i t u d e o f f l u c t u a t i o n in t h e m e a n a g e g a p w a s s m a l l a t ± 1 y e a r d u r i n g 1 9 7 0 - 2 0 0 4 . 

F o u r t h , t o o b t a i n a m o r e p r e c i s e e s t i m a t e o n t h e t i m e e f f e c t o n m a r r i a g e a g e a n d a g e 

g a p in 1 9 7 0 - 2 0 0 4 , t h e c u r r e n t w o r k u t i l i z e s O L S r e g r e s s i o n ， � � w i t h d a t a o n n e w 

m a r r i a g e s a c q u i r e d from 2 0 0 5 s u b - c e n s u s . 

T a b l e 4 . 3 d i s p l a y s t h e O L S e s t i m a t e s o f t h e i m p a c t o f t i m e f a c t o r , e d u c a t i o n a l 

a t t a i n m e n t , o b t a i n i n g a n u r b a n hukou, a n d l i v i n g i n u r b a n a r e a s o n m a r r i a g e a g e o f 

m a l e s a n d f e m a l e s . T h e O L S e s t i m a t e s o f y e a r d u m m i e s f o r m a r r i a g e a g e a r e 

c o n s i s t e n t w i t h f i n d i n g s , a s s h o w n in F i g u r e 4 ,1 .4 , F o r i n s t a n c e , r e l a t i v e t o 1 9 7 0 ( b a s e 

y e a r ) , t h e e s t i m a t e d c o e f f i c i e n t s i n t h e 1 9 7 0 s a r e s i g n i f i c a n t l y p o s i t i v e b y u p t o 1 .6 

y e a r s f o r m e n a n d 2 . 0 y e a r s f o r w o m e n in 1 9 7 9 . T h e O L S r e s u l t s a l s o s u p p o r t p e o p l e 

d e l a y i n g t h e i r m a r r i a g e i n t h e 1 9 9 0 s a n d e a r l y 2 0 0 0 s r e l a t i v e t o e a r l y 1 9 8 0 s . 

M o r e o v e r , s i g n i f i c a n t p o s i t i v e c o e f f i c i e n t s o f d u m m i e s f o r c i ty , t o w n , a n d u r b a n 

hukou a r e e x p e c t e d . A c c o r d i n g t o t h e r e s u l t s , p e o p l e t e n d t o m a r r y l a t e r b y 

a p p r o x i m a t e l y o n e y e a r w h e n l i v i n g i n u r b a n a r e a s t h a n in r u r a l a r e a s . In a d d i t i o n , t h e 

s i g n i f i c a n t p o s i t i v e e s t i m a t e s o f d u m m i e s f o r f e m a l e h i g h e r e d u c a t i o n a l a t t a i n m e n t 

i n d i c a t e t h a t h i g h e r e d u c a t e d f e m a l e s m a r r y i n t h e i r l a t e r y e a r s . 

T a b l e 4 , 4 s h o w s t h e O L S r e g r e s s i o n r e s u l t s o n t h e a g e g a p b e t w e e n s p o u s e s o v e r t i m e . 

T h e O L S e s t i m a t e s o f t i m e d u m m i e s o n a g e g a p , e v e n b y c o n t r o l l i n g t h e e d u c a t i o n a l 

i。4 Famine-bom-cohor ts ( b o m between 1959 and 1961) were i n their early twenties i n the ear ly 1980s 
when they entered the marr iage markets. The d is tor t ion brought about b y the Great Famine (1951 -1961) 
led to a sudden decl ine on fer t i l i t y , resul t ing i n a sharp change in the sex rat io o f marr iageable men to 
w o m e n i n the 1980s. This may be an interesting focus o f future study. 
105 Tob i t regressions are used, and results are qual i ta t ive ly very s imi lar . 
106 Data f r o m 2000 census are used, and the regression results are very close for 1970-1999 
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achievement, hukou status, and residential areas of the couples, are consistent with the 
time trend shown m Figure 4 1 4 The coefficients of junior high school, high school, 
and college dummies for the husband and wife are significantly negative By 
controlling the educational level of a spouse, one's schooling level is evidently higher, 
while the age gap between spouses is smaller 

Table 4 3 OLS Results on Marriage Age of Males and Females between 1970 and 2004 

Dependent Variables Marriage Age of Males Marriage Age of Females 
(1) (2) (3) (4) (5) (6) 

Constant 

Junior High School 

High School 

College or Above 

Urban Hukou 

City 

Town 

Married in 

23 117*** 
(0 042) 

-0 903*** 
(0 015) 

-0 473*** 
(0 020) 

0 079*** 
(0 026) 

1 783… 
(0 015) 

23 141*** 
(0 041) 

-0 904*** 
(0 016) 

-0 539*** 
(0 020) 

0 017 
(0 026) 

1 782*** 
(0 015) 

23 176*** 
(0 041) 

-0 788*** 
(0 016) 

-0 055… 
(0 020) 

0 904*** 
(0 024) 

1 259*** 
(0 014) 

0339*“ 
(0 015) 

20 469*** 
{0 033) 

0 224*** 
(0 011) 

0 940*** 
(0 018) 

1 369*** 
(0 024) 

1 278*** 
(0 013) 

20 509*** 
(0 033) 

0 093*** 
(0 012) 

0 792*** 
(0 018) 

1 225*** 
(0 024) 

1 313*** 
(0 013) 

20 475*** 
(0 033) 

0 186*** 
(0 012) 

1 210*** 
(0 017) 

1 843*** 
(0 021) 

0 966*** 
(0 012) 

0 342… 
(0 013) 

6 

977 

978 

979 

980 

981 

982 

0 081 
(0 063) 

0 253*** 
(0 060) 

0 435*** 
(0 060) 

0 753*** 
(0 059) 

0 909*** 
(0 055) 

1 220*** 
(0 055) 

1 392*** 
(0 056) 

1 583*** 
(0 053) 
1 722*** 
(0 052) 

1 567嫩 
(0 050) 

1 405*** 
(0 051) 

1 208*** 
(0 052) 

0 065 
(0 063) 

0 249*** 
(0 059) 

0 423*** 
(0 059) 

0 741*** 
(0 058) 

0 910*** 
(0 055) 
206*** 
(0 054) 
385*** 
(0 055) 
558*** 

(0 052) 
696*** 

(0 051) 
552… 
(0 049) 
369… 
(0 050) 
189… 

(0 051) 

0 059 
(0 063) 

0 2 3 『 

(0 059) 

0 383*** 
(0 059) 

0 693*** 
(0 058) 

0 835*** 
(0 055) 

1 133*** 
(0 054) 

1 29” * * 
(0 055) 

1 463*** 
(0 053) 

1 598*** 
(0 051) 

1 450*** 
(0 050) 

1 272*** 
(0 051) 

1 060*** 
(0 052} 

0 078 
(0 050) 

0 299*** 
(0 048) 

0 5 6 r * * 
(0 048) 

0 936*** 
(0 048) 

1 178*** 
(0 046) 

1 508*** 
(0 046) 

1 719*** 
(0 047) 

1 913*** 
(0 044) 

2 048*** 
(0 044) 

1 795*** 
(0 042) 

1 525*** 
(0 043) 

1 174*** 
(0 044) 

0 069 
(0 049) 

0 310*** 
(0 047) 

0 580*** 
(0 047) 

0 933*** 
(0 047) 

1 152*** 
(0 045) 

1 484*** 
(0 045) 

1 679*** 
(0 046) 

1 891*** 
(0 043) 

2 022*** 
(0 043) 

1 774*** 
(0 041) 

1 498*** 
(0 043) 

1 186*** 
(0 043) 

0 072 
(0 049) 

0 313*** 
(0 047) 

0 576*** 
(0 047) 

0 926*** 
(0 047) 

1 128*** 
(0 045) 

1 464*** 
(0 045) 

1 652*** 
(0 046) 

1 860*** 
(0 043) 

1 992*** 
(0 043) 

1 741 … 
(0 041) 

1 462*** 
(0 043) 

1 130*** 
(0 043) 
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983 

985 

987 

990 

991 

992 

993 

994 

995 

996 

997 

998 

999 

2000 

2001 

2002 

2003 

2004 

0.939*** 
(0.053) 

0.683*** 
(0.053) 

0.570*** 
(0.051) 

0.439*** 
(0.051) 

0.402*** 
(0.050) 

0.399… 
(0.050) 

0.373*** 
(0.050) 

0.429*** 
(0.050) 

0.581*** 
(0.051) 

0.690*** 
(0.051) 

0.862*** 
(0.051) 

0.985*** 
(0.050) 

1.286*** 
(0.052) 

1.382*** 
(0.052) 

1.561*** 
(0.053) 

1.694*** 
(0.053) 

1.823*** 
(0.054) 

1.835*** 
(0.054) 

1.822*** 
(0.055) 

2.043*** 
(0.057) 

2.084*** 
(0.055) 

2.134*** 
(0.056) 

0.927*** 
(0.052) 

0.669*** 
(0.052) 

0.571*** 
(0.051) 

0.438*** 
(0.050) 

0.393*** 
(0.050) 

0.398*** 
(0.049) 

0.377*** 
(0.049) 

0.433*** 
(0.049) 

0.590*** 
(0.051) 

0.699*** 
(0.050) 

0.864*** 
(0.050) 

0.977*** 
(0.050) 
.269*** 
(0.051) 
.372*** 
(0.052) 
.568*** 
(0.052) 
.683*** 
(0.053) 
.810*** 
(0.053) 
.818*** 
(0.053) 
.814*** 
(0.055) 

2.031*** 
(0.056) 

2.068*** 
(0.054) 

2.092*** 
(0.055) 

0.768*** 
(0.053) 

0.516*** 
(0.053) 

0.398*** 
(0.051) 

0.268*** 
(0.050) 

0.236*** 
(0.050) 

0.231*** 
(0.049) 

0.207*** 
(0.049) 

0.258*** 
(0.049) 

0.413*** 
(0.051) 

0.525*** 
(0.050) 

0.681*** 
(0.050) 

0.794*** 
(0.050) 
.075*** 
(0.051) 
.191*** 
(0.052) 
.386*** 
(0.052) 
.489*** 
(0.053) 
.622*** 
(0.053) 
.623*** 
(0.054) 
.609*** 
(0.055) 
,814*** 
(0.056) 
.844*** 
(0.054) 
.841*** 
(0.056) 

0.895*** 
(0.044) 

0.761*** 
(0.042) 

0.780*** 
(0.041) 

0.805*** 
(0.041) 

0.801*** 
(0.040) 

0.837*** 
(0.040) 

0.872*** 
(0.041) 

0.875*** 
(0.040) 
.030*** 
(0.042) 
.123*** 
(0.042) 
.290*** 
(0.041) 
.385*** 
(0.041) 
.603*** 
(0.043) 
.720*** 
(0.043) 
.811*** 
(0.044) 
.842*** 
(0.044) 
.863*** 
(0.046) 
.812*** 
(0.046) 
.833*** 
(0.048) 
.892*** 
(0.048) 
.903… 
(0.045) 
.880*** 
(0.046) 

0.904*** 
(0.043) 

0.787*** 
(0.041) 

0.798*** 
(0.040) 

0.819*** 
(0.040) 

0.818*** 
(0.039) 

0.876*** 
(0.040) 

0.925*** 
(0.040) 

0.929*** 
(0.039) 
.095*** 
(0.041) 
• 193*** 
(0.041) 
.360*** 
(0.041) 

.461*** 
(0.041) 
.672*** 
(0.042) 
.789*** 
(0.042) 
.879*** 
(0.044) 
.900*** 
(0.043) 
.917*** 
(0.045) 
.882*** 
(0.045) 
.877*** 
(0.047) 
.935*** 
(0.047) 
.942*** 
(0.045) 
.916*** 
(0.045) 

0.835… 
(0.043) 

0.719*** 
(0.041) 

0.722*** 
(0.040) 

0.739*** 
(0.040) 

0.750*** 
(0.039) 

0.800*** 
(0.040) 

0.845*** 
(0.040) 

0.843*** 
(0.040) 

1.004*** 
(0.041) 

1.104*** 
(0.041) 

1.267… 
(0.041) 

1.367… 
(0.041) 

1.564*** 
(0.042) 

1.691*** 
(0.042) 

1.779*** 
(0.044) 

1.783*** 
(0.043) 

1 79”** 
(0.045) 

1.747*** 
(0.045) 

1.739*“ 
(0.047) 

1.781*** 
(0.048) 

1.773*** 
(0.045) 

1.734*** 
(0.045) 

Obs 
R-square 

403536 403536 403536 
0.109 0.145 0.128 

403536 403536 403536 
0.129 0.169 0.159 

Notes: 
Robust standard errors are reported in parentheses. 
* significant at 10%; ** significant at 5%; *** significant at 1%. 
In Columns (2), (3), (5) and (6), OLS regressions control provincial dummies. 
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Table 4 4 〇LS Results of Age Gap between Spouses between 1970 and 2004 

Dependent Variable Age Gap between Spouses 
111 

C o n s t a n t 

Husband's Junior High School Dummy 

Husband's High School Dummy 

Husband's College Dummy 

Wife's Junior High School Dummy 

Wife's High School Dummy 

Wife's College Dummy 

Husband's Urban Hukou 

Wife's Urban Hukou 

City 

Tow门 

Married in 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

2 705*** 
(0 039) 

-0 779*** 
(0 015) 

-0 634*** 
(0 020) 

-0 516*** 
(0 028) 

-0 310*** 
(0 014) 

-0 499*** 
(0 021) 

-0 714*** 
(0 030) 

0 470*** 

(0 024) 
0 073*** 

{0 025) 

-0 015 
(0 060) 
-0 073 

(0 056) 
-0 180** * 

(0 055) 
-0 2 2 4 * * * 

(0 055) 
-0 273*** 

(0 052) 
-0 309*** 

(0 052) 
-0 333*** 

(0 052) 
-0 371*** 

(0 050) 
-0 3 6 『 

(0 048) 

-0 270*** 
(0 047) 

-0 184*** 
(0 048) 
-0 047 
(0 048) 

2 705*** 
(0 039) 

-0 779*** 
(0 015) 

-0 634… 
(0 020) 

-0 516*** 
(0 028) 

-0 310*** 
(0 014) 

-0 499*** 
(0 021) 

-0 714*** 
(0 030) 

0 470*** 
(0 024) 

0 073*** 
(0 025) 

-0 015 
(0 060) 

-0 073 
(0 056) 

-0 180* * * 
(0 055) 

-0 224*** 
(0 055) 

-0 273*** 
(0 052) 

-0 309*** 
(0 052) 

-0 333*** 
(0 052) 

-0 371*** 
(0 050) 

-0 369*** 
(0 048) 

-0 270*** 
(0 047) 

-0 184*** 
(0 048) 
-0 047 
(0 048) 

2 750*** 
(0 039) 

-0 752*** 
(0 015) 

-0 507*** 
(0 020) 

-0 2 8 8 * * * 
(0 027) 

-0 258*** 
(0 014) 

-0 339*** 
(0 020) 

-0 545*** 
(0 029) 

0 244*** 
(0 013) 
-0 006 
(0 014) 

-0 017 
(0 060) 

-0 078 
(0 056) 

-0 195*** 
(0 055) 

-0 240*** 
(0 055) 

-0 297*** 
(0 052) 

-0 333*** 
(0 052) 

-0 364*** 
(0 052) 

-0 405*** 
(0 050) 

-0 404*** 
(0 048) 

-0 309*** 
(0 047) 

-0 225*** 
(0 048) 

- 0 i o r * 
(0 048) 
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1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

Observations 
R-square 

-0.034 
(0.049) 

-0.168*** 
(0.049) 

-0.280*** 
(0.047) 

-0.429*** 
(0.047) 

-0.478*** 
(0.047) 

-0.523*** 
(0.046) 

-0.597*** 
(0.046) 

-0.543*** 
(0.046) 

-0.550*"* 
(0.048) 

-0.541*** 
(0.047) 

-0.547*** 
(0.047) 

-0.530*** 
(0.047) 

-0.444*** 
(0.048) 

-0.463*** 
(0.048) 

-0.360*** 
(0.048) 

-0.254*** 
(0.049) 

-0.142*** 
(0.050) 
-0.091* 
(0.050) 
-0.089* 
(0.051) 

0.08 
(0.052) 
0.112** 
(0.051) 

0.168*** 
(0.051) 

403536 
0.068 

-0.034 
(0.049) 

-0.168*** 
(0.049) 

-0.280*** 
(0.047) 

-0.429*** 
(0.047) 

-0.478*** 
(0.047) 

-0.523*** 
(0.046) 

-0.597*** 
(0.046) 

-0.543*** 
(0.046) 

-0.550*** 
(0.048) 

-0.541*** 
(0.047) 

-0.547*** 
(0.047) 

-0.530*** 
(0.047) 

-0.444*** 
(0.048) 

-0.463*** 
(0.048) 

-0.360*** 
(0.048) 

-0.254*** 
(0.049) 

-0.142*** 
(0.050) 
-0.091* 
(0.050) 
-0.089* 
(0.051) 

0.08 
(0.052) 
0.112** 
(0.051) 

0.168*** 
(0.051) 

403536 
0.068 

-0 .100** 
(0.049) 

-0.233*** 
(0.049) 

-0.349*** 
(0.047) 

-0.497*** 
(0.047) 

-0.541*** 
(0.047) 

-0.588*** 
(0.046) 

-0.663*** 
(0.046) 

- 0 .61 r * * 
(0.046) 

-0.619*** 
(0.048) 

-0.608*** 
(0.047) 

-0.618*** 
(0.047) 

-0.602*** 
(0.047) 

-0.518*** 
(0.048) 

-0.536*** 
(0.048) 

-0.434*** 
(0.048) 

-0.333*** 
(0.049) 

-0.221*** 
(0.050) 

-0.173*** 
(0.050) 

-0.176*** 
(0.051) 
-0.012 
(0.052) 

0.016 
(0.051) 

0.063 
(0.051) 

403536 
0.066 

Notes: 
Robust standard errors are reported in parentheses. 
* significant at 10%; ** significant at 5%; *** significant at 1%. 
OLS regressions control provincial dummies. 
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F i f t h , t h e s m o o t h e d t o t a l g a i n s from n e w l y w e d s in 1 9 7 1 / 7 2 a n d 2 0 0 3 / 0 4 a r e p l o t t e d in 
1 八 7 

F i g u r e s 4 . 1 . 5 a a n d b , r e s p e c t i v e l y . A s i l l u s t r a t e d e a r l i e r , i n t u i t i v e l y s p e a k i n g , t o t a l 

g a i n s r e p r e s e n t t h e s y s t e m a t i c m a r i t a l o u t p u t o f a m a r r i a g e (i, J ) m i n u s t h e s y s t e m a t i c 

o u t p u t o f b o t h p a r t i e s r e m a i n i n g s i n g l e . H e n c e , o n t h e a v e r a g e , t h e h i g h e r t h e t o t a l 

g a i n s , t h e m o r e a t t r a c t i v e t h e m a t i n g . 

In g e n e r a l , t h e d i s t r i b u t i o n o f t o t a l g a i n s i s d i s p l a y e d a s c o n e d - s h a p e d . T o t a l g a i n s d o 

n o t m o n o t o n i c a l l y i n c r e a s e o r d e c r e a s e a l o n g w i t h t h e m a r r i a g e a g e s o f e i t h e r m a l e o r 

f e m a l e , b u t i n s t e a d d e p e n d o n m a r r i a g e a g e o f b o t h a n d t h e a g e g a p b e t w e e n s p o u s e s . 

T h e t o t a l g a i n s a r e h i g h e r f o r m e n a n d w o m e n m a r r i e d in t h e i r e a r l y t o m i d - t w e n t i e s . 

T h i s IS e x p e c t e d , a s m a n y w o u l d l i k e t o m a r r y w i t h i n t h i s a g e r a n g e . T o t a l g a i n s a r e 

l o w e r f o r v e r y y o u n g a n d v e r y o l d c o u p l e s , a s t h e s e k i n d s o f m a t i n g a r e l e s s p o p u l a r 

a n d l e s s f r e q u e n t a m o n g al l p o s s i b l e {i, j ) m a r r i a g e s . M o r e o v e r , t h e t r a d i t i o n f o r a g e 

g a p n o r m a l l y p e r t a i n s t o g r o o m s w h o a r e u s u a l l y o f t h e s a m e a g e o r s l i g h t l y o l d e r ( b y 

a f e w y e a r s ) t h a n t h e i r b r i d e s . T h i s i s a l s o t h e r e a s o n t h e t o t a l g a i n s f a l l w h e n t h e a g e 

g a p o f a c o u p l e w i d e n s . 

5a Smoothed Total Gams from Newlyweds in 1971/72 

Age of males 10 10 

30 

Age of females 

The plots o f total gams fo r 1981/82, 1991/92, and 1998/99 display s imi lar qual i tat ive characteristics 
and thus are not shown for brev i ty 
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Fig 4 1 5b Smoothed Total Gains from Newlyweds in 2003/04 

Age of males 10 10 
Age of females 

T h e c r o s s - s e c t i o n a l p l o t o f t o t a l g a i n s from n e w l y w e d s f o r w o m e n a n d m e n a t s p e c i f i c 
1 rto 

a g e s i n 1 9 7 1 / 7 2 a n d 2 0 0 3 / 0 4 a r e s h o w n i n F i g u r e s 4 . 1 . 6 a a n d b , r e s p e c t i v e l y . T h e 

to t a l g a i n s h a v e a n i n v e r t e d U - s h a p e f o r m e n a n d w o m e n m a r r i e d in t h e i r e a r l y 

t w e n t i e s . W h e n t h e i r s p o u s e s a r e r e l a t i v e l y t o o o l d o r t o o y o u n g , t h e t o t a l g a i n from 

t h e m a r r i a g e f a l l s . T h i s s u g g e s t s t h a t y o u n g w o m e n ( m e n ) w a n t t o f i n d h u s b a n d s 

( w i v e s ) t h a t a r e o n l y s l i g h t l y o l d e r ( y o u n g e r ) ( i .e . , b y a v e r y f e w y e a r s ) . I n t e r e s t i n g l y , 

t h e s h a p e o f t o t a l g a i n s b e c o m e s f l a t t e r a n d m o r e d i s p e r s e d f o r w o m e n a g e d 3 0 a n d 

m e n a g e d 3 5 . T h i s s u g g e s t s t h a t t h e w h e n w o m e n ( m e n ) m a r r y l a t e , t h e y a r e n o t s t r i c t 

o n f i n d i n g s p o u s e s w h o a r e s l i g h t l y o l d e r ( y o u n g e r ) . 

The characteristics o f the cross-sectional p lo t o f total gams are very s imi lar over t ime, thus, for the 
sake o f brev i ty , f igures for other periods are not shown The hor izonta l axis represents age o f spouses 
W h e n discussing total gams f r o m female 's (male 's) side, the spouse age represents g room (br ide) 's age 
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S i x t h , t o e x a m i n e f u r t h e r t h e c h a n g e s o f t h e t i m i n g o f m a r r i a g e a n d t h e a s s o r t a t i v e 

m a t i n g o n a g e i n 1 9 7 0 - 2 0 0 4 , t h e d i f f e r e n c e s in t o t a l g a i n s from n e w l y w e d s o v e r t i m e 
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Fig 4.1.6a: Cross-Sectionat Plot of Total Gains from Newlyweds in 1971/72 
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Fig. 4 1 6b: Cross-Sect ional Plot of Total Gains from Newlyweds in 2003/04 
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a r e p l o t t e d . ^^^ I f p e o p l e t e n d t o m a r r y l a t e r e v e n t u a l l y , t h e n t h e d i f f e r e n c e s in to ta l 

g a i n s b e t w e e n 1 9 9 1 / 9 2 a n d 1 9 9 8 / 9 9 , a n d b e t w e e n 1 9 9 8 / 9 9 a n d 2 0 0 3 / 0 4 , w o u l d b e 

n e g a t i v e f o r m e n a n d w o m e n w h o m a r r i e d in t h e i r e a r l y t w e n t i e s , a n d p o s i t i v e f o r 

m e n a n d w o m e n m a r r y i n g a r o u n d 2 5 y e a r s o l d o r a b o v e . M o r e o v e r , f o r c h a n g e s in 

a s s o r t a t i v e m a t i n g v i s - a - v i s a g e o v e r t i m e , a r e g u l a r a n d c o n s i s t e n t p a t t e r n is e x p e c t e d 

o n c h a n g e s in t o t a l g a i n s o v e r s o m e s p e c i f i c t y p e s o f m a t c h e s . F o r i n s t a n c e , i f m e n 

w e r e m o r e w i l l i n g t o m a r r y s a m e - a g e w o m e n c o m p a r e d in p r e v i o u s y e a r s , t h e n t h e r e 

w o u l d b e o b s e r v a b l e p o s i t i v e c h a n g e s i n t o t a l g a i n s f o r s a m e - a g e m a t c h e s o v e r t i m e . 

F i g u r e 4 . 1 . 7 a i l l u s t r a t e s t h e c h a n g e s in to t a l g a i n s from n e w m a r r i a g e s b e t w e e n 

1 9 7 1 / 7 2 a n d 1 9 7 6 / 7 7 b y w o m e n in t h e i r t w e n t i e s . M a r r i e d c o u p l e s s h o w a p o s i t i v e 

c h a n g e in t o t a l g a i n s a f t e r d e l a y i n g m a r r i a g e f r o m e a r l y t w e n t i e s t o m i d - t w e n t i e s 

d u r i n g t h i s p e r i o d . T h i s i n d i c a t e s t h a t m o r e p e o p l e d e l a y e d t h e i r m a r r i a g e s . M o r e o v e r , 

c h a n g e s in t o t a l g a i n s a r e m a i n l y p o s i t i v e f o r a g e g a p [0 , 2 ] , i n d i c a t i n g t h a t m o r e 

m a r r i a g e s o c c u r r e d in w h i c h g r o o m s w e r e o f t h e s a m e a g e o r o l d e r t h a n t h e i r b r i d e s 

b y o n e t o t w o y e a r s . 

Fig 4 1.7a: Difference in Total Gains from Newlyweds (1976/77 - 1971/72) 
2 

0 1 2 3 

Husband's Age - Wife's Age 

109 The change in total gains across 1971/72-1976/77, 1976/77-1981/82, 1981/82-1986/87, 1986/87-
1991/92, and 1991/92-1998/99 are computed f r o m the data o f the 2000 census. The change in total 
gains across 1998/99—2003/04 is computed f r o m the data o f the 2005 sub-census. 
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’&於〜a. 

‘+― 19 yo females 

”"r ‘ 22 yo females 

— 2 5 yo females 
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Difference in Total Gains from Newlyweds (1981/82 - 1976/77) 

H•“一 19 yo females 

22 yo females 

— 25 yo females 

0-- 28 yo females 

31 yo females 

-0.6 
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Husband's Age - Wife's Age 

B e t w e e n 1 9 7 6 / 7 7 a n d 1 9 8 1 / 8 2 , a s s h o w n in F i g u r e 4 .1 .7b， t he c h a n g e s in t o t a l g a i n s 

w e r e p o s i t i v e f o r p e o p l e w h o m a r r i e d in t h e i r l a t e t e e n s t o t h e i r l a t e t w e n t i e s . T h i s 

i n d i c a t e s t h a t m a n y b e c a m e i n c l i n e d t o m a r r y , e s p e c i a l l y a m o n g y o u n g p e o p l e i n t h e i r 

e a r l y t w e n t i e s , a s s o o n as t h e b a r r i e r s from t h e g o v e r n m e n t w e r e r e m o v e d i n t h e e a r l y 

1 9 8 0 s . H o w e v e r , n o p a r t i c u l a r c h a n g e i n t o t a l g a i n s o n a n y s p e c i f i c t y p e s o f a g e 

m a t i n g c o u l d b e f o u n d . 

Fig. 4.1.7c: Difference in Total Gains from Newlyweds (1986/87 - 1981/82) 

- 3 - 2 - 1 0 1 2 3 
Husband's Age - Wife's Age 
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Fig 4 1 7e Difference in Total Gains from Newlyweds (1998/99 - 1991/92) 
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-3 -2 -1 0 1 2 3 4 5 6 
Husband's Age - Wife's Age 

B a s e d o n F i g u r e 4 . 1 . 7 c , b e t w e e n 1 9 8 1 / 8 2 a n d 1 9 8 6 / 8 7，p e o p l e t e n d e d t o m a r r y e a r l i e r 

o v e r t h i s p e r i o d ( i . e . , i n t h e i r e a r l y t w e n t i e s ) , a s r e f l e c t e d b y t h e p o s i t i v e c h a n g e s i n 

t o t a l g a i n s f o r p e o p l e m a r r i e d i n t h e i r l a t e t e e n s a n d e a r l y t w e n t i e s , a n d b y t h e 

n e g a t i v e c h a n g e s in t o t a l g a i n s f o r p e o p l e m a r r y i n g in t h e i r m i d - t w e n t i e s o n w a r d s . 

A c c o r d i n g t o F i g u r e 4 . 1 . 7 d , b e t w e e n 1 9 8 6 / 8 7 a n d 1 9 9 1 / 9 2 , t h e c h a n g e s in to ta l g a i n s 

f r o m p e o p l e ' s m a r r i a g e s a r e m a i n l y n e g a t i v e . N o h i g h l i g h t f e a t u r e s c o u l d b e f o u n d 

o v e r t h i s p e r i o d . 

Difference in Total Gams from Newlyweds (1991/92 - 1986/87) 
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Fig 4.1.7f Difference in Total Gams from Newlyweds (2003/04 - 1998/99) 
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5 

I n t e r e s t i n g l y , a s s e e n i n F i g u r e 4 . 1 . 7 e , p e o p l e w h o m a r r i e d in t h e i r e a r l y t w e n t i e s h a d 

l o w e r t o t a l g a i n s ; i n c o n t r a s t , p e o p l e w h o m a r r i e d 2 5 y e a r s o l d o r a b o v e h a d h i g h e r 

t o t a l g a i n s b e t w e e n 1 9 9 1 / 9 2 a n d 1 9 9 8 / 9 9 . T h i s s u g g e s t s t h a t t h e a t t r a c t i v e n e s s o f 

e a r l y m a r r i a g e f e l l ; h o w e v e r , t h e a t t r a c t i v e n e s s i n c r e a s e d f o r l a t e m a r r i a g e in t h e 

1 9 9 0 s [ i .e . , e x p e c t e d r e s u l t ( 1 . 1 ) ] . A c c o r d i n g t o F i g u r e 4 . 1 . 7 f , c h a n g e s i n t o t a l g a i n s 

m a i n l y f l u c t u a t e d a r o u n d z e r o l e v e l f o r p e o p l e w h o m a r r i e d i n t h e i r l a t e t w e n t i e s a n d 

e a r l y t h i r t i e s ; h o w e v e r , t h e c h a n g e s w e r e m a i n l y n e g a t i v e f o r p e o p l e w h o m a r r i e d i n 

t h e i r e a r l y t o m i d - t w e n t i e s b e t w e e n 1 9 9 8 / 9 9 a n d 2 0 0 3 / 0 4 . T h i s s u g g e s t s t h a t m o r e 

p e o p l e t e n d e d t o d e l a y m a r r i a g e c o n s i s t e n t l y o v e r t h i s p e r i o d . 

A s a w h o l e , b a s e d o n t h e c h a n g e s i n t o t a l g a i n s a c r o s s p e r i o d s , t h e p r e s e n t s t u d y d o e s 

n o t find a n y r e g u l a r , c o n s i s t e n t , a n d s i g n i f i c a n t c h a n g e s i n t o t a l g a i n s o n a n y 

p a r t i c u l a r t y p e s o f a g e m a t i n g ; r a t h e r , t h e c h a n g e s i n t o t a l g a i n s o v e r t i m e w e r e 

m a i n l y r e l a t e d t o t h e m a r r i a g e a g e o f m e n a n d w o m e n . 

I n s h o r t , t h e m e a n m a r r i a g e a g e fluctuated b e t w e e n 1 9 7 0 a n d 2 0 0 4 . T h e m a r r i a g e a g e 

o f m e n a n d w o m e n w a s d e f e r r e d b y t h e g o v e r n m e n t ' s e n c o u r a g e m e n t i n t h e 1 9 7 0 s . 

A s w o m e n w h o d e l a y e d m a r r i a g e t e n d e d t o m a r r y m e n o f s i m i l a r a g e , t h e o v e r a l l 

p o s i t i v e a g e g a p b e t w e e n s p o u s e s b e c a m e c o n t i n u o u s l y s m a l l e r i n t h e 1 9 7 0 s . In t h e 

1 9 8 0 s , m a n y w e r e i n c l i n e d t o m a r r y i n t h e i r e a r l y t w e n t i e s . F r o m 1 9 9 0 t o 2 0 0 4 , a n 

148 

^
 S

 ̂
^

 ̂

 ̂
^

 8
 

a
 a

 

n
^
 

n
^
 

^
 

w
c
-
r
o
o
 l
e
l
o
l

 u
i
 



i n c r e a s i n g n u m b e r o f p e o p l e d e l a y e d m a r r i a g e b y a f e w y ea r s , e v e n t u a l l y m a r r y i n g in 

the i r m i d - t w e n t i e s a n d o n w a r d s . In t e r e s t i ng ly , p r e v a i l i n g m a r r i a g e r a t e s o n m e n a n d 

w o m e n o v e r 3 5 y e a r s o l d r e m a i n e d at v e r y h i g h l eve l s from t h e 1 9 7 0 s to t he e a r l y 

2 0 0 0 s , d e s p i t e C h i n a b e c o m i n g m o r e p r o s p e r o u s . T h i s s u g g e s t s tha t t h e C h i n e s e 

p e o p l e ' s w i l l i n g n e s s to m a r r y w a s p r e s e r v e d , e v e n t h o u g h t h e y h a d b e c o m e m o r e 

a f f l u e n t . O v e r a l l , t h e p o s i t i v e a s s o r t a t i v e m a t i n g o n a g e w a s m a i n t a i n e d f r o m 1 9 7 0 t o 

2 0 0 4 ; n o s i g n i f i c a n t c h a n g e s c o u l d b e f o u n d in to ta l g a i n s o n a n y p a r t i c u l a r t y p e s o f 

a g e m a t i n g o v e r t i m e . 

4.4.2. Results of the Impact of the One-Child Policy 

T h i s s ec t i on r e p o r t s a n d d i s c u s s e s t h e i m p a c t o f t h e o n e - c h i l d p o l i c y o n m a r r i a g e ra te , 

m a r r i a g e age , a n d a s s o r t a t i v e m a t i n g o n a g e b y a p p l y i n g D i D e s t i m a t i o n s o n t h e 

m a r i t a l b e h a v i o r o f Z h u a n g p e o p l e b e f o r e a n d a f t e r b e i n g s u b j e c t e d to t h e p o l i c y in 

1 9 8 9 r e l a t i v e to t h e r e s t o f m i n o r i t y g r o u p s ( e x c l u d i n g M a n p e o p l e ) . 

F i g u r e 4 .2 .1 p l o t s t h e D i D e s t i m a t e s o n n e w l y w e d r a t e s o f m e n a n d w o m e n . If t h e 

o n e - c h i l d p o l i c y d o e s n o t a f f e c t t h e m a r r i a g e r a t e o f p e o p l e , t h e n t h e D i D e s t i m a t e s o n 

n e w l y w e d r a t e s a r e e x p e c t e d to l ie at t h e z e r o l eve l at t h e m a r r i a g e ages . T h e D i D 

e s t i m a t e s o n t h e n e w l y w e d r a t e o f m e n ( see l i ne w i t h c i r c l e s ) a r e n e g a t i v e a n d b e l o w 

the z e r o l ine g e n e r a l l y o v e r t h e e a r l y t w e n t i e s ; h o w e v e r , in g e n e r a l , t h e e s t i m a t e s 

i n c r e a s e a n d b e c o m e p o s i t i v e w h e n t h e a g e o f m e n e x c e e d s a g e o f 24 . T h i s m e a n s tha t 

t h e o n e - c h i l d p o l i c y i n d u c e s m e n t o m a r r y a f t e r t h e y r e a c h 2 4 y e a r s o ld . S imi l a r l y , t h e 

D i D e s t i m a t e s o n t h e n e w l y w e d r a t e o f w o m e n a re n e g a t i v e a c r o s s t h e e a r l y t w e n t i e s ; 

t h e D i D e s t i m a t e s b e c o m e p o s i t i v e from 2 4 y e a r s o ld o n w a r d s ( e x c e p t 2 5 a n d 2 7 

y e a r s o ld ) . H e n c e , t h e findings s u g g e s t tha t , b e c a u s e o f t h e o n e - c h i l d p o l i c y , m o r e 

m e n a n d w o m e n d e l a y t o m a r r y [i .e. , e x p e c t e d r e s u l t (2 .1) ] . 
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Fig. 4.2.1 ： DiD N e w Marriage Rates of Males and Females (1994/95 - 1987/88) 
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Fig. 4.2.2: DiD Prevailing Marriage Rates of Males and Females (1999 -1988) 
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S e c o n d , w e a p p l y t h e D i D e s t i m a t i o n o n t h e p r e v a i l i n g m a r r i a g e r a t e s o f m e n a n d 

w o m e n b e f o r e ( 1 9 8 8 ) a n d a f t e r ( 1 9 9 9 ) b e i n g s u b j e c t e d t o t h e p o l i c y . T h e D i D 

e s t i m a t e s o n p r e v a i l i n g m a r r i a g e r a t e s a r e e x p e c t e d t o b e c l o s e t o z e r o i f t h e o n e - c h i l d 

p o l i c y d o e s n o t a f f e c t p e o p l e ' s d e s i r e t o m a r r y a n d t h e i r m a r r i a g e a g e . R e s u l t s i n 

F i g u r e 4 . 2 . 2 a r e c o n s i s t e n t w i t h t h e f i n d i n g s o n n e w l y w e d r a t e s . D i D e s t i m a t e s o n 

p r e v a i l i n g m a r r i a g e r a t e o f m e n ( s e e l i n e w i t h c i r c l e s ) a r e n e g a t i v e in t h e r a n g e o f 

e a r l y t w e n t i e s . T h e e s t i m a t e s b e g i n t o i n c r e a s e f r o m 2 5 y e a r s o l d , a n d e v e n t u a l l y 

a p p r o a c h e s z e r o ( e .g . - 0 . 0 2 ) a t 3 3 y e a r s o l d . A s i m i l a r p a t t e r n is f o u n d o n t h e D i D 

e s t i m a t e s f o r t h e p r e v a i l i n g r a t e o f f e m a l e s ( s e e l i n e w i t h t r i a n g l e s ) . T h i s s u g g e s t s t h a t 

m o r e m e n a n d w o m e n d e l a y m a r r i a g e a f t e r h a v i n g b e e n s u b j e c t e d t o t h e p o l i c y , 

l e a d i n g t o n e g a t i v e D i D e s t i m a t e s o f t h e p r e v a i l i n g r a t e s o f m e n a n d w o m e n w h o a r e 

in t h e i r e a r l y t w e n t i e s . L a t e r s t i l l , m a n y w o u l d m a r r y i n t h e i r m i d - t w e n t i e s o n w a r d s , 

l e a d i n g t o i n c r e a s e s in D i D e s t i m a t e s o f p r e v a i l i n g r a t e s . T h e D i D e s t i m a t e s c o n v e r g e 

t o z e r o , e s p e c i a l l y o n w o m e n ' s s i d e , i n d i c a t i n g t h a t t h e p e o p l e ' s d e s i r e t o m a r r y w a s 

p r e s e r v e d ; h o w e v e r , t h e y b e c a m e m o r e w i l l i n g t o d e l a y m a r r i a g e a f t e r b e i n g s u b j e c t e d 

t o t h e p o l i c y . 

Fig. 4.2 3' Age Gap Between Spouses in Zhuang and other Non-Han's New Marriages 

Between 1987 and 1995 
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T h i r d , t h e m e a n a g e g a p s b e t w e e n g r o o m s a n d b r i d e s in n e w m a r r i a g e s o f Z h u a n g and 

o t h e r n o n - H a n g r o u p s b e t w e e n 1 9 8 7 a n d 1 9 9 5 a r e c o m p a r e d , as s h o w n in F i g u r e 4 .2 .3 . 

I n t e r e s t i ng ly , t h e m e a n a g e g a p b e t w e e n s p o u s e s f o r o t h e r n o n - H a n c o u p l e s ( s ee l ine 

w i t h p l u s e s ) w a s m a i n t a i n e d at a p p r o x i m a t e l y 1.8 a n d 1.9 years . In con t r a s t , t h e m e a n 

a g e g a p b e t w e e n s p o u s e s f o r Z h u a n g p e o p l e ' s n e w m a r r i a g e s ( s ee l i n e w i t h c i rc les ) 

w a s 1.4 y e a r s i n 1987 , i n c r e a s i n g t o a l m o s t 2 .3 y e a r s i n 1995 . S u c h r e su l t i n d i c a t e s 

t h e i m p a c t o f t h e o n e - c h i l d p o l i c y , w h i c h m a y h a v e a p o s i t i v e i n f l u e n c e o n t h e m e a n 

a g e g a p b e t w e e n s p o u s e s . S u b s e q u e n t l y , D i D r e g r e s s i o n o n a g e g a p b e t w e e n s p o u s e s 

is p e r f o r m e d in t h e c u r r e n t w o r k . 

F o u r t h , t o i n v e s t i g a t e t h e i m p a c t o f t he p o l i c y o n t h e a s s o r t a t i v e m a t i n g o n a g e , t h e 

c u r r e n t w o r k e m p l o y s a D i D e s t i m a t i o n o n to ta l ga ins . W e p l o t t h e p o s i t i v e a n d 

n e g a t i v e D i D e s t i m a t e s i n t w o s e p a r a t e f i g u r e s in o r d e r t o d i s p l a y t h e r e s u l t s m o r e 

c lea r ly . T h e p o s i t i v e D i D e s t i m a t e s o n t h e to ta l g a i n s a re s h o w n in F i g u r e 4 .2 .4a . A s 

m e n t i o n e d ear l ie r , a p o s i t i v e D i D e s t i m a t e o n a s p e c i f i c m a t c h (/，j) m e a n s tha t t h e 

p o l i c y f a v o r s th i s p a r t i c u l a r m a t i n g . I n t e r e s t i n g l y , t h e p o s i t i v e D i D e s t i m a t e s m a i n l y 

a p p e a r in t w o a reas : m e n a g e d b e t w e e n 2 5 a n d 3 0 y e a r s o ld w i t h w o m e n in t he i r ea r ly 

t w e n t i e s , a n d m e n a g e d 2 5 to 3 0 w i t h w o m e n 2 5 y e a r s o ld or s l i gh t ly a b o v e . T h e s e 

r e su l t s s e e m to s u g g e s t tha t m o r e m e n a n d w o m e n d e l a y m a r r i a g e [i .e. , e x p e c t e d 

r e su l t (2 .1 ) ] a n d m o s t o f m e n w h o m a r r y l a t e c o n t i n u e to m a r r y y o u n g e r w o m e n [i .e. , 

e x p e c t e d r e su l t (2 .4) ] . H o w e v e r , t h e d i s t r i b u t i o n o f n e g a t i v e D i D e s t i m a t e s o n to ta l 

ga in s , as s h o w n in F i g u r e 4 . 2 . 4 b , is n o t c lear . 

O v e r a l l , b a s e d o n t h e d i a g r a m s ( F i g u r e s 4 . 2 . 4 a a n d b ) , t h e r e su l t s o n t h e i n f l u e n c e o f 

t h e p o l i c y o n a g e m a t i n g a re u n c l e a r . T h u s , D i D r e g r e s s i o n s a r e c o n d u c t e d to d e r i v e 

m o r e p r e c i s e i m p l i c a t i o n s o n t h e i m p a c t o f t h e p o l i c y . 
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Fig. 4.2.4a- Positive DiD Total Gains from Newlyweds (1994/95 -1987/88) 
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Fig. 4.2.4b Negative DiD Total Gains from Newlyweds (1994/95 -1987/88) 
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T a b l e 4 5 s u m m a r i z e s t h e D i D r e g r e s s i o n r e su l t s o n m a m a g e a g e b y g e n d e r T h e 

s t u d y f o c u s e s o n t h e c o e f f i c i e n t o f t h e i n t e r ac t i on t e r m o f Z h u a n g and t i m e d u m m i e s 

f o r 1989 o n w a r d s ( D “ or D ; ) , w h i c h e s t i m a t e s t h e i m p a c t o f t h e p o l i c y o n m a m a g e 

a g e A c c o r d i n g to t h e e s t i m a t e s o f i n t e rac t ion t e r m s (D^g) in C o l u m n s (3) and (8)，on 

the a v e r a g e , m e n d e l a y m a m a g e b y s e v e n m o n t h s w h i l e w o m e n d e l a y m a m a g e b y 

t w o m o n t h s T o inves t iga t e f u r t h e r s u c h e f f e c t o v e r t i m e , t h e i n t e r ac t i on t e r m s 

b e t w e e n Z h u a n g and y e a r d u m m i e s f r o m 1989 to 1995 a re a d d e d in to t h e r e g r e s s i o n s , 

as s h o w n in C o l u m n s (4) - (5) a n d (9 ) - (10 ) In t e re s t ing ly , t h e c o e f f i c i e n t s ( D / ) a re 

s i g n i f i c a n t l y p o s i t i v e f r o m 1990 o n w a r d s o n t he m e n ' s s ide , w h i l e t h e y a r e 

s i g n i f i c a n t l y p o s i t i v e o n w o m e n ' s s ide f r o m 1991 o n w a r d s O n t h e a v e r a g e , t he p o l i c y 

l eads m e n to d e l a y m a m a g e f r o m 0 5 y e a r in 1991 to 1 3 y e a r s in 1995，meanwhi l e , 

t h e p o l i c y l e a d s w o m e n to d e l a y m a m a g e from t h r e e m o n t h s in 1991 to s ix m o n t h s in 

1995 In t e re s t ing ly , the e f f e c t o n d e l a y i n g m a m a g e is m o r e s i gn i f i c an t f o r m e n , t h e 

e f f e c t o f w h i c h i n c r e a s e s o v e r t i m e 

T a b l e 4 6 d i s p l a y s t h e D i D r e g r e s s i o n r e su l t s o n t he a g e g a p b e t w e e n s p o u s e s 

A c c o r d i n g to C o l u m n s (1) to (3) , t h e c o e f f i c i e n t s o f i n t e r ac t i on t e r m s are s i g n i f i c a n t l y 

p o s i t i v e (0 4 4 ) w i t h o r w i t h o u t c o n t r o l l i n g t h e e d u c a t i o n a l level o f t h e s p o u s e , hukou, 

and res iden t i a l a reas S imi la r ly , b a s e d o n C o l u m n s (4) to (6) , t h e c o e f f i c i e n t s o f t h e 

in t e rac t ion t e r m s b e t w e e n Z h u a n g and t i m e d u m m i e s from 1990 to 1995 a re 

s i g n i f i c a n t l y p o s i t i v e in all s p e c i f i c a t i o n s R e s u l t s sugges t tha t t h e p o l i c y i n c r e a s e s t h e 

overa l l a g e g a p b e t w e e n s p o u s e s o n the i r f i r s t m a r r i a g e s , from a p p r o x i m a t e l y five 

m o n t h s to t e n m o n t h s b e t w e e n 1 9 9 0 a n d 1995 

T a b l e 4 7 s h o w s t h e D i D resu l t s f o r n e w l y w e d a n d p r e v a i l i n g m a m a g e ra tes ‘ B a s e d 

o n C o l u m n s (1) a n d (2)，the n e w m a m a g e ra te f o r m a l e s , n e a r l y all c o e f f i c i e n t s o f t h e 

in t e rac t ion t e r m ( a g e x p o s t - 1 9 8 9 x Z h u a n g ) a re s i g n i f i c a n t l y n e g a t i v e b e t w e e n 2 0 a n d 

2 6 y e a r s o ld ( e x c e p t 21 y e a r s o ld ) T h e s t u d y f i n d s s imi l a r r e su l t s o n t h e w o m e n ' s 

s ide f o r 2 0 - 2 5 y e a r s o ld In C o l u m n (3) o n p r e v a i l i n g ra tes , t h e c o e f f i c i e n t s o f t h e 

i n t e r ac t i on t e r m s a re s i gn i f i c an t a n d n e g a t i v e o n m e n ' s s ide from ea r ly t w e n t i e s to 

m i d - t w e n t i e s , t h e c o e f f i c i e n t s b e c o m e i n s i g n i f i c a n t c o n t i n u o u s l y as m e n ' s a g e 

As noted earl ier, the regressions inc lude n e w l y w e d rates f r o m 1985 to 1995，and preva i l ing 

m a m a g e rates f r o m 1985 to 1999 by ethnic i ty and age 
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i n c r e a s e s . S i m i l a r r e s u l t s a r e f o u n d o n t h e w o m e n ' s s ide . T h e a f o r e m e n t i o n e d f u r t h e r 
s u p p o r t s tha t t h e p o l i c y r e s u l t s in m o r e m e n a n d w o m e n d e l a y i n g t h e i r m a r r i a g e s . 

T o e x a m i n e t h e i m p a c t o f t h e o n e - c h i l d p o l i c y o n a s s o r t a t i v e m a t i n g o n a g e f u r t h e r , 

t h e c u r r e n t w o r k u s e s to ta l g a i n s as d e p e n d e n t v a r i a b l e a n d a p p l i e s D i D r e g r e s s i o n 

ana ly s i s . T h e e s t i m a t e o f t h e i n t e r a c t i o n t e r m ( D二 9 ) is e x p e c t e d t o m e a s u r e t h e e f f e c t 

o n t h e a t t r a c t i v e n e s s o f s p e c i f i c t y p e s o f a g e m a t i n g . I f t h e e s t i m a t e for a s p e c i f i c a g e 

m a t i n g i s s i g n i f i c a n t l y p o s i t i v e , p r e s u m a b l y , t h e p o l i c y l e a d s t h i s t y p e t o b e c o m e 

m o r e f a v o r a b l e . 

T a b l e 4 . 8 a r e p o r t s t h e e s t i m a t e s o f t h e c o e f f i c i e n t s o f i n t e r a c t i o n t e r m s ( D : 約 ) f o r t h e 

p o s s i b l e m a t c h e s b y a g e o f s p o u s e in t h e first set . T h e e s t i m a t e s a r e s i g n i f i c a n t l y 

n e g a t i v e f o r t h e f o l l o w i n g m a t c h e s : ( 1 7 - 1 9 ; 17—19)，(20-22; 17—19), ( 2 0 - 2 2 ; 20—22)， 

( 2 0 - 2 2 ; 2 3 - 2 6 ) , ( 2 3 - 2 6 ; 1 7 - 1 9 ) , ( 2 3 - 2 6 ; 20-22), ( 2 3 - 2 6 ; 2 3 - 2 6 ) , ( 2 7 - 2 9 ; 2 0 - 2 2 ) , 

a n d (27—29; 2 3 - 2 6 ) � " A s a w h o l e , t h e s i g n i f i c a n t n e g a t i v e e s t i m a t e s m a i n l y a p p e a r 

o n m a r r i a g e s in w h i c h p e o p l e m a r r y in t h e i r l a t e t e e n s t o m i d - t w e n t i e s . T h i s finding 

i n d i c a t e s t ha t t h e p o l i c y e n c o u r a g e s m o r e m e n a n d w o m e n t o m a r r y in t he i r la te r y e a r s 

[i .e. , e x p e c t e d r e su l t (2 .1 ) ] . M o r e o v e r , t h e e s t i m a t e s a r e s i g n i f i c a n t l y p o s i t i v e o n t h e 

f o l l o w i n g m a t c h e s : ( 1 7 - 1 9 ; 2 3 - 2 6 ) , ( 1 7 - 1 9 ; 2 7 - 2 9 ) , ( 2 0 - 2 2 ; 2 7 - 2 9 ) , ( 2 3 - 2 6 ; 2 7 - 2 9 ) , 

( 2 3 - 2 6 ; 3 0 o r a b o v e ) , a n d ( 2 7 - 2 9 ; 3 0 o r a b o v e ) . T h e f i n d i n g s s u p p o r t t h e a r g u m e n t 

t h a t t h e p o l i c y l e a d s t o m o r e m a r r i a g e s , w i t h g r o o m s b e i n g y o u n g e r t h a n the i r b r i d e s 

[i .e. , e x p e c t e d r e s u l t (2 .2 ) ] . 

The first element in the parenthesis denotes the age range o f grooms, wh i l e the second element 
denotes the age range o f brides. 
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Results of The Impact of the One-Child Policy on Age Gap Between Spouses 

Dependent Variable Aqe Gap Between Spouses 
(1) (2) (3) ⑷ (5) (6) 

Post Dummy (for first marriages in 1989 and after) 

Zhuang Dummy 

Post X Zhuang 

-0 062" 
(0 031) 

-0 432… 
(0 057) 

0 444*** 
(0 076) 

-0 055* 
(0 031) 

-0 410"* 
(0 057) 

0 441*" 
(0 076) 

-0 05 
(0 031) 

-0 405*" 
(0 057) 

0 431"* 
(0 075) 

-0 432*** 
(0 057) 

-0 410*" 
(0 057) 

-0 405"* 
(0 057) 

Year Dummies (1989 to 1995) 

Year 1989 xZhua门g 

Year 1990x Zhuang 

Year 1991x Zhuang 

Year 1992xZhuang 

Year 1993xZhuang 

Year 1994XZhuang 

Year 1995x Zhuang 

Husband's Years of Schooling 

Wife's Years of Schooling 

Education Gap between Spouses 

Husband's Urban Hukou 

Wife's Urban Hukou 

City 

Town 

0025* " 
(0 006) 

-0 033"* 
(0 005) 

0 029"* 
(0 005) 

0525* " 
(0 080) 

-0 192** 
(0 085) 

-0 146*" 
(0 055) 
-0 033 
(0 051) 

(0 159) 

(0 122) 

0 430 
(0 130 
0 323 
(0 181 

0 408” 
(0 148 
0 322 
(0 125 

0 623 
(0 140 

0 827 
(0 159 

0 025 
(0 006 

-0 033 
(0 005) 

0 135 
(0 122) 

0428* " 
(0 130) 
0 313* 
(0 181) 

0 391 ' " 
(0 148) 
0 314" 
(0 125) 

0 030*** 
(0 005) 

0 524*** 
(0 080) 

-0 194** 
(0 085) 

-0 143*** 
(0 055) 
-0 033 
(0 051) 

0 001 0 002 0 003 0 002 0 002 

Notes 
Robust standard errors are reported in parentheses 
* significant at 10%, ** significant at 5%, *** significant at 1% 
The sample includes all Zhuang and other non-Han couples (excluding Man people) married during 
In Columns (4)-(6), a set of year dummies (1989-1995) is added 
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Results of The Impact of the One-Child Policy on Newlywed and Prevailing Marriage Rates 

Dependent Variables Newlywed Rate (%) Prevailing Marriage Rate (%) 
Males Females Males Females 
(1) (2) 

Post Dummy (for first marriages in 1989 and after) 

Zhuang Dummy 

Age20: Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Post X Zhuang 

Observations 
R-square 

-3 3 4 7 " * 
(0 300) 

-2 324*** 
(0 385) 

-1 928*** 
(0 728) 
-0 086 
(1 084) 
-2 331* 
(1 193) 

-3 189** 
(1 292) 

-3 3 4 7 " 
(1 365) 

-2 6 8 3 " 
(1 189) 

-4 118* " 
(1 387) 
-1 127 
(1 316) 
-0 501 
(1 493) 

0 572 
(1 038) 
-0 732 

(1 394) 
0 103 

(1 315) 
-0 436 
(2 126) 

1 925 
(1 379) 

0 604 
(0 826) 

396 
0 87 

-3 815* " 
(0 748) 

5 6 9 0 " * 
(1 850) 

-6 5 4 7 " * 
(2 262) 

-7 2 6 5 " * 
{1 961) 

-6 665*** 
(2 360) 

-6 765* " 
(2 482) 

-7 5 2 6 * " 
(2 363) 
-4 9 0 r 
(2 560) 
-0 719 

(2 152) 
-0 065 

(3 009) 
-0 816 
(3 342) 
-0 104 

(3 797) 
-0 61 

(5 342) 
6 146** 
(2 748) 

1 587 
(5 423) 

3013 
(6 392) 
-8 752 
(6 771) 

396 

M ⑷ 

-3 9 6 5 … 
(0 345) 

-3 136*** 
(0 292) 

-5 8 0 8 * " 
(1 154) 

-8 5 3 7 * " 
(1 839) 

-11 0 9 9 " * 
(2 510) 

-12 193 … 
(3 000) 

-12 2 0 0 … 
(3 271) 

-10 574*** 
(3 158) 

-8 806*** 
(2 934) 

-6 5 3 1 " 
(2 576) 

-4 734** 
(2 189) 

-3 302** 
(1 652) 
-1 717 
(1 307} 
-1 073 
(1 045) 
-0 217 
(0 870) 

0 538 
(0 853) 
1 2 0 6 " 
(0 480) 

570 

(0 473) 
-4 5 1 6 * " 

(0 578) 
-10 811*** 

(2 208) 

-10 493*** 
(2 470) 

-8 639*** 
(2 920) 

-6 1 6 4 " 
(2 750) 

-3 73 
(2 401) 
-0 82 

(1 955) 
1 823 

(1 473) 
3 2 8 4 " * 

(1 129) 
4 3 6 6 * " 

(0 926) 
4 873*** 

(0 792) 
5 1 9 6 * " 

(0 740) 
5 5 1 8 " * 

(0 732) 
5 6 0 1 " * 

(0 734) 
5 7 8 『 

(0 730) 

5 8 2 8 * " 
(0 630) 

570 

Notes 
Robust standard errors are reported in parentheses 

* signtficant at 10%, ** significant at 5%, *** significant at 1% 
All regressions include age dummies for marriage ages from 20 to 34 or above 
In Columns ⑴-(2) , the sample includes newlywed rates over ages from 20 to 34 or above during 1985-1995 
In Columns (3)-(4), the sample includes prevailing marriage rates over ages from 20 to 34 or above during 1985-1999 
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In a d d i t i o n , i n t e r e s t i n g l y , t h e e s t i m a t e s a r e s i g n i f i c a n t l y p o s i t i v e f o r m a t i n g in w h i c h 

g r o o m s a r e 3 0 y e a r s o l d o r a b o v e , a n d b r i d e s a r e i n t h e i r l a t e t e e n s a n d o n w a r d s . T h i s 

s u p p o r t s t h e o b s e r v a t i o n t h a t m o s t m e n w h o m a r r y l a t e p r e f e r t o m a r r y y o u n g e r 

w o m e n [ i .e . , e x p e c t e d r e s u l t (2 .4 ) ] . M e a n w h i l e , t h e e s t i m a t e i s s i g n i f i c a n t l y p o s i t i v e 

o n m a t i n g in w h i c h b o t h s p o u s e s a r e 3 0 y e a r s o l d o r a b o v e . T h i s m a y s u p p o r t t h e 

e x p e c t e d r e s u l t ( 2 . 3 ) , s h o w i n g t h a t s o m e m e n a n d w o m e n w h o m a r r y l a t e at 3 0 y e a r s 

o l d o n w a r d s a r e m o r e l i k e l y t o f i n d s p o u s e s o f s i m i l a r a g e s . 

T a b l e 4 . 8 b r e p o r t s t h e D i D e s t i m a t e s o f i n t e r a c t i o n t e r m s f o r t h e p o s s i b l e m a t i n g in 

t h e s e c o n d set . T h e d i s t r i b u t i o n o f s i g n i f i c a n t l y n e g a t i v e a n d p o s i t i v e e s t i m a t e s in 

T a b l e 4 . 8 b i s c l o s e to t h o s e i n T a b l e 4 . 8 a . T h u s , t h e r e s u l t s g i v e s i m i l a r i m p l i c a t i o n s 

t o t h o s e o b t a i n e d in T a b l e 4 . 8 a . 

T h e a f o r e m e n t i o n e d f i n d i n g s f r o m D i D r e g r e s s i o n s a r e c o n s i s t e n t w i t h t h e 

i m p l i c a t i o n s s h o w n in F i g u r e s 4 .2 ,1 a n d 4 . 2 . 2 b a s e d o n i n f o r m a t i o n a c r o s s t w o 

p e r i o d s ( 1 9 8 7 / 8 8 a n d 1 9 9 4 / 9 5 ) . T h e c u r r e n t s t u d y f i n d s t h a t t h e o n e - c h i l d p o l i c y l e a d s 

m o r e m e n a n d w o m e n t o m a r r y in t h e i r l a t e r yea r s，espec ia l ly m e n . M o r e o v e r , w e f i n d 

i m p l i c a t i o n s t h a t a r e m o r e p r e c i s e o n t h e a s s o r t a t i v e a g e m a t i n g , a s d e p i c t e d b y D i D 

r e g r e s s i o n r e s u l t s o n t o t a l g a i n s . 

T h e t w o k e y c h a r a c t e r i s t i c s o f t h e p o l i c y e f f e c t o n a g e m a t i n g c a n b e s u m m a r i z e d a s 

f o l l o w s . F i r s t , m o r e y o u n g m e n in t h e i r l a t e t e e n s t o m i d - t w e n t i e s m a r r y o l d e r w o m e n . 

S e c o n d , m o r e m e n a n d w o m e n w h o m a r r y at 3 0 y e a r s o l d or a b o v e c h o o s e s p o u s e s o f 

s i m i l a r ages . T h i r d , w h e n m o r e m e n m a r r y at 3 0 y e a r s o l d o n w a r d s , m o s t p r e f e r t o 

m a r r y y o u n g e r w o m e n i n t h e i r t w e n t i e s . T h e t h i r d d o m i n a t e s t h e c h a n g e s i n a g e 

m a t i n g . O v e r a l l , t h e p o s i t i v e m e a n a g e g a p b e t w e e n s p o u s e s i n c r e a s e s a f t e r b e i n g 

s u b j e c t e d t o t h e o n e - c h i l d p o l i c y . 
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4.5. Concluding Remarks 

In t h i s s t u d y , t r e n d s i n m a r i t a l b e h a v i o r o f t h e C h i n e s e f o r t h e p e r i o d 1 9 7 0 - 2 0 0 4 a re 

a n a l y z e d , a n d i m p a c t o f t h e o n e - c h i l d p o l i c y is e x p l o r e d i n t e r m s o f m a r r i a g e a g e , 

m a r r i a g e ra te , a n d a s s o r t a t i v e m a t i n g o n age . A s f a r as w e k n o w , th i s is t h e f i r s t t o 

i n v e s t i g a t e t h e t r e n d s o n t h e s e a t t r ibu tes u s i n g d a t a from t h e 1 9 9 0 s a n d e a r l y 2 0 0 0 s , 

a n d if a n d h o w t h e o n e - c h i l d p o l i c y a f f e c t s t h e s e t ra i t s . T h e m a i n f i n d i n g s a re 

c o n c l u d e d as f o l l o w s . 

Fi rs t , t h e m a r r i a g e a g e o f m e n and w o m e n f l u c t u a t e d from 1 9 7 0 to 2 0 0 4 . T h e 

m a r r i a g e a g e o f m e n a n d w o m e n r o s e in t h e 1 9 7 0 s a n d t h e n fe l l in t he 1980s . F r o m 

t h e e a r l y 1 9 9 0 s o n w a r d s , m o r e m e n a n d w o m e n o p t e d t o d e l a y the i r m a r r i a g e s . A s a 

w h o l e , t h e m e a n a v e r a g e a g e i n c r e a s e d f r o m 2 3 to 2 5 f o r m e n a n d from 2 0 . 5 to 2 2 . 5 

f o r w o m e n in ru ra l a r e a s b e t w e e n 1970 a n d 2 0 0 4 . P e o p l e l i v i n g in u r b a n a r ea s t e n d e d 

to m a r r y a y e a r l a te r t h a n t h o s e l i v ing in ru ra l a r ea s o n t h e a v e r a g e . In t e re s t ing ly , 

u n l i k e i n o the r c o u n t r i e s , t h e p r e v a i l i n g m a r r i a g e r a t e s f o r C h i n e s e m e n a n d w o m e n 

a f t e r 3 5 y e a r s o l d w e r e m a i n t a i n e d at v e r y h i g h l eve l s a n d w e r e a l m o s t t h e s a m e from 

1970 t o 2 0 0 4 . T h i s s u g g e s t s tha t , s i n c e 1979 , d e s p i t e C h i n e s e p e o p l e b e c o m i n g m o r e 

a f f l u e n t , the i r d e s i r e t o m a r r y h a s pe r s i s t ed . 

N e x t , t h e p a t t e r n o f a s s o r t a t i v e m a t i n g o n a g e h a s b e e n p r e s e r v e d m o r e o r l ess o v e r 

t ime . In g e n e r a l , C h i n e s e w o m e n in the i r e a r l y t w e n t i e s p r e f e r to m a r r y m e n a f e w 

y e a r s o lde r , w h i l e w o m e n o v e r 2 5 p r e f e r to m a r r y m e n o f s i m i l a r age . O n t h e a v e r a g e , 

C h i n e s e m e n w h o m a r r y at 3 0 yea r s o ld o r o l d e r p r e f e r t o m a r r y w o m e n a f e w y e a r s 

y o u n g e r . In a d d i t i o n , t h e f l u c t u a t i o n o f m e a n a g e d i f f e r e n c e b e t w e e n s p o u s e s b e t w e e n 

1970 a n d 2 0 0 4 is o n l y w i t h i n ± 1 year . 

F ina l l y , in t e r m s o f i n v e s t i g a t i n g t h e i m p a c t o f t h e o n e - c h i l d p o l i c y , th i s s t u d y is t h e 

f i r s t t o c o m p a r e t h e m a r i t a l b e h a v i o r o f Z h u a n g p e o p l e a n d t h e res t o f m i n o r i t y g r o u p s 

( e x c l u d i n g M a n p e o p l e ) a r o u n d 1989 . R e s u l t s s u g g e s t t ha t m o r e m e n a n d w o m e n 

d e l a y m a r r i a g e a f t e r b e i n g s u b j e c t e d t o t h e o n e - c h i l d p o l i c y . M o r e o v e r , t h e p o l i c y 

a f f e c t s a s s o r t a t i v e m a t i n g o n age . W h e n m o r e m e n m a r r y l a t e ( i .e. , 3 0 y ea r s o ld o r 

a b o v e ) , m o s t m a r r y y o u n g e r w o m e n in the i r t w e n t i e s . S u r p r i s i n g l y , m o r e y o u n g m e n 
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i n t h e i r l a t e t e e n s t o m i d - t w e n t i e s a r e m o r e w i l l i n g t o m a r r y w o m e n w h o a r e o l d e r 

t h a n t h e y a r e b y a f e w y e a r s . O v e r a l l , t h e o n e - c h i l d p o l i c y t e n d s t o i n c r e a s e t h e 

p o s i t i v e m e a n a g e g a p b e t w e e n s p o u s e s b y s e v e r a l m o n t h s . 
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App Fig 4 2 1a No of Children of Manned W o m e n in 1982 

from 1982 Census 
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App Fig 4 2 1b No of Children of Married W o m e n (Excluding Effects from Provinces) tn 1982 

from 1982 Census 
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App Fig 4 2 2a No of Children of Married W o m e n in 1990 
from 1990 Census 
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App Fig 4 2 2b No of Children of Married Women (Excluding Effects from Provinces & Urban Hukou) in 
from 1990 Census 
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App Fig. 4.2.3a. No of Children of Married W o m e n in 2000 

from 2000 Census 
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App Fig 4 2 3b No of Children of Married Women (Excluding Effects from Provinces & Urban Hukou) in ： 

from 2000 Census 
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