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Abstract In 1949, Mao Zedong and the People’s Liberation Army defeated
the Chinese Nationalist Army. Hundreds of thousands of mainland Chinese
fled to the island of Taiwan. In this paper, I use the demographic consequences
of the Chinese Communist Revolution and subsequent Taiwanese military
policy to identify the effect of the marriage market sex ratio on women and
children in Taiwan. I find that as the sex ratio rises, the bride price relative to
the dowry increases, the fraction of female children in a family increases, the
total number of children in a family decreases, and human capital investments
in children increase.
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1 Introduction

In 1949, Mao Zedong and the People’s Liberation Army defeated Chiang Kai-
shek and the Chinese Nationalist Army. Hundreds of thousands of mainland
Chinese, including nearly the entire nationalist government and military, fled
to the island of Taiwan. Men outnumbered women by a factor of 4 to 1 in this
group. The impact on the sex ratio of Taiwan was dramatic. Between 1947 and
1950, the overall sex ratio jumped from 101 to 119, and the sex ratio of 20–
24 year olds jumped from 97 to 152. Exploiting the demographic consequences
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of the Chinese Communist Revolution and subsequent Taiwanese military
policy, I empirically estimate the effect of the marriage market sex ratio on
women and children in Taiwan in order to test economic theories of the
marriage market, family, and intrahousehold bargaining power.

Economists have long been interested in the sex ratio. The theoretical
literature relates the sex ratio to the allocation of marital output between
spouses, dowries and bride prices, marriage rates, and labor force participation
(Becker 1981; Edlund 1999; Grossbard-Shechtman 1984, 1993). Chiappori
et al. (2002) argue that the sex ratio is a “distribution factor,” which affects
the husband and wife’s bargaining position, but not their preferences or
joint budget set. In this way, the sex ratio might also influence investments
in children and other household decisions. Other studies generally model
the household decision-making process (Browning et al. 1994; Browning and
Chiappori 1998; Chiappori 1988, 1992; McElroy and Horney 1981).

Empirical studies estimate the impact of the sex ratio on the labor market in
the US (Angrist 2002; Chiappori et al. 2002), crime rates in China (Edlund et al.
2007), the Women’s Liberation Movement (Heer and Grossbard-Shechtman
1981), and dowries and bride prices in India (Caldwell et al. 1983; Rao 1993).
Empirical studies also estimate the effect of other measures of intrahousehold
bargaining power, e.g., the relative income and education of spouses, on the
health and education of children (Duflo 2000, 2003; Thomas 1990, 1994) and
the incidence of selective abortion, infanticide, and neglect (Olds 2006; Qian
2008). However, it is difficult to identify the causal effect of the sex ratio
(and other measures of intrahousehold bargaining power) because changes
in the sex ratio are typically not exogenous. The sex ratio is a function of
parental sex preferences, in addition to economic, social, and cultural variables
(Edlund 1999; Grossbard-Shechtman 1993). Therefore, good empirical studies
are scarce, especially those that focus on developing countries.

Taiwan makes an interesting case study for several reasons. The demo-
graphic shock was large and unexpected. During the decades that followed,
there was virtually no immigration to or emigration from the island. I argue
that, unlike most other empirical studies, changes in the sex ratio were exoge-
nous. Combining annual population data with a micro dataset on Taiwanese
women, I examine the relationship between the sex ratio and the bride price
relative to the dowry, fraction of female children, total number of children, and
children’s educational attainment. I define the marriage market sex ratio as the
number of men aged 15–39, excluding mainlanders in the military, divided by
the number of women aged 15–39. The sex ratio does not include mainlanders
enlisted in the Taiwanese military because the government socially isolated
mainlanders in the military, not permitting them to marry or retire until it was
able to conscript native Taiwanese to replace them.

The results support economic theories of the marriage market and intra-
household bargaining power. I find that the marriage market sex ratio is
positively related to the bride price relative to the dowry. The findings affirm
Becker (1981) and Grossbard-Shechtman’s (1993) theories and are consistent
with Rao’s (1993) empirical analysis of dowry payments in India. Shedding
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light on the debate between Edlund (2000) and Rao (2000), the findings imply
that bride prices and dowries are related to variables that characterize the
marriage market environment but operate independently of parental bequests.
However, parental bequests may still play a role in affecting dowries, as several
economists argue (Botticini and Siow 2003; Zhang and Chan 1999).

The marriage market sex ratio is positively related to the fraction of female
children in a family, negatively related to the total number of children in
a family, and positively related to human capital investments in children.
The findings on the fraction of female children imply that the incidence of
selective abortion, infanticide, and neglect is inversely related to women’s
intrahousehold bargaining power. Empowering women, wives and mothers,
reduces the number of “missing women.” The results are consistent with
Qian’s (2008) results in mainland China and Olds’ (2006) results in early
twentieth century Taiwan, although they are not necessarily incompatible with
the potential effect of the hepatitis B virus (Oster 2005). The findings on human
capital investments in children broadly affirm other empirical studies, which
discover that when bargaining power within the household shifts from men to
women, children’s health and education increase (Duflo 2000, 2003; Thomas
1990, 1994; Qian 2008).

The remainder of the paper is organized as follows. Section 2 discusses the
political, social, and demographic history of Taiwan with emphasis on the sex
ratio. Section 3 describes the population data, the micro dataset on Taiwanese
women, and the estimation framework. Section 4 presents and interprets the
empirical results. Section 5 concludes.

2 Historical background

2.1 Political and social history

Chiang Kai-shek and the Kuomintang (KMT), i.e., the nationalist political
party, ruled mainland China from 1928 until the late 1940s. During that time,
the KMT faced two major challenges: a brutal Japanese occupation and a
growing communist movement. As Mao Zedong, leader of the Red Army, rose
in popularity, the communist movement turned into a civil war. In 1949, Mao
Zedong and the People’s Liberation Army defeated Chiang Kai-shek and the
Chinese Nationalist Army. Chiang Kai-shek and the KMT were forced to flee
to the island of Taiwan, which had just recently been transferred from Japanese
to Chinese control at the conclusion of World War II.1 Hundreds of thousands
of mainland Chinese, including nearly the entire nationalist administration and
military, fled to Taiwan. This group consisted of about 600,000 soldiers and half
a million civilians. Men outnumbered women by a factor of 4 to 1.

1Taiwan is located about 161 km (100 mi) off the coast of mainland China.
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In 1949, about seven million native Taiwanese were living on the island.
Most were descendants of immigrants from mainland China during the sev-
enteenth and eighteenth centuries. While the native Taiwanese belonged to
distinct ethnic groups, they shared a common cultural heritage with many
Chinese, especially with those residing in the nearby Fukien province.2 Al-
though the native Taiwanese outnumbered the mainlanders, Chiang Kai-shek
and the KMT monopolized political power in Taiwan for several decades (Roy
2003). Despite ethnic differences, ethnic intermarriage was relatively common
in the 1950s and 1960s. By far, most mainland Chinese men who got married
wedded a native Taiwanese woman. As many as 15% to 20% of Taiwanese
women married a mainland Chinese man in the 1950s and 1960s (Wang 1993a,
b, 2001).

Several specific historical issues relate to the sex ratio. After the Communist
Revolution, there was virtually no immigration to or emigration from the
island. The number of people who migrated between Taiwan and mainland
China was well under 5,000 in almost every year from the mid-1950s through
the 1970s (Republic of China 1974a). This was, in part, due to the political
and military tension between Taiwan and China during the period. Moreover,
few men went to prison. The stock of men incarcerated for more than a
year was under 10,000 in nearly every year since 1950 (Republic of China
1974a). Another factor that could potentially affect sex ratios is reproductive
technology. The government began to promote family planning policies in the
late 1960s. Use of abortion, ultrasound, and other reproductive technologies
started to increase during the late 1960s and early 1970s (Chang 1986; Chen
1978; Khoo 1978; Sullivan et al. 1974). Since I examine the sex ratio of 15 to
39 year olds, the sample only includes cohorts who were born prior to the era
of modern reproductive technology.

Military service policy substantially impacted the sex ratio. Chiang Kai-shek
and the KMT believed that they were still at war and they were preparing
to counter what they felt was an imminent communist invasion (Lin 2003;
Wang 1993a; Yang 2000). For this reason, the government did not permit
mainlanders in the military to marry or retire until it was able to conscript
native Taiwanese to replace them (Lin 2003; Wang 1993a; Yang 2000). Indeed,
mainlanders in the military were systematically isolated from the civilian
population. When the government established compulsory military service
in 1956, all Taiwanese men in their early twenties had to spend 2 years in
the military (Bullard 1997; Hsu 2003). As the government conscripted native
Taiwanese to serve in the military, it released mainlanders into the civilian
population. Both the size and timing of the entry of mainlanders into the
population were not related to the marriage market, but to military policy.

2The two major ethnic groups of native Taiwanese are the Minnan (or Hokkien) and the Hakka.
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2.2 Demographic history

Precise data on the massive migration from mainland China to Taiwan in
the wake of the Communist Revolution do not exist. I estimate the size and
characteristics of the migration. Details about these estimates are found in
the Population data appendix. I find that about 571,000 male soldiers fled to
Taiwan by the end of 1950. Data on place of original household registration
indicate that, in addition, about 315,000 male and 210,000 female civilians fled
to Taiwan by the end of 1950 (Republic of China 1974a). Altogether, I estimate
that approximately 1.1 million mainland Chinese went to Taiwan. The sex ratio
of this group was highly skewed. Men outnumbered women by a factor of 4 to
1. Moreover, the migrants were primarily young adults. Sixty percent of the
male soldiers were in their twenties; 84% of the male soldiers were between
the ages of 15 and 35.3 As there were about seven million native Taiwanese,
migrants from the mainland represented about 14% of the total population
in 1950. These estimates compare well with other studies. Bullard (1997) cites
evidence that 600,000 soldiers and 600,000 civilians went to Taiwan. Roy (2003)
puts the number of soldiers at about 600,000 and the total number of migrants
between 1.5 and 2 million. Wang (1993b) says that the number of migrants
was about one million and emphasizes that the sex ratio, about three men for
every woman, was quite high. Lin (2002) also points out that the sex ratio of
mainlanders who went to Taiwan was high.

Table 1 displays sex ratios by age from 1940 to 1950. The sex ratio is the
number of men divided by the number of women multiplied by 100. As the
table shows, Taiwanese sex ratios between 1940 and 1947 were relatively
balanced. The demographic impact of the Communist Revolution is clear.
Between 1947 and 1950, the overall sex ratio jumped from 101 to 119 and the
sex ratio of 20–24 year olds jumped from 97 to 152. Migrants from mainland
China were ages 15 to 54 in 1950. They were especially concentrated in ages
20 to 34. Figure 1 depicts the overall sex ratio from 1940 to 1989. The sex ratio
includes everyone living on the island. The figure illustrates the dramatic effect
that the migrants had on the sex ratio of Taiwan.

The sex ratio most closely related to the marriage market is the sex ratio of
15 to 39 year olds, excluding mainlanders in the military. In Taiwan, nearly all
marriages occur between the ages of 15 and 39. Also, as I have discussed, the
government did not allow mainlanders in the military to marry, isolating them
from the civilian population until it was able to conscript native Taiwanese
to replace them. I estimate that the number of mainlanders in the military is
relatively constant in the early 1950s. Starting in 1956, when the government
established the compulsory military service system, the number drops rapidly
in several waves, as soldiers enter the population. By 1963, the number drops

3The historical evidence suggests that the vast majority of male soldiers either were single or
abandoned their wives in mainland China. Most of the soldiers were effectively unmarried when
they came to Taiwan.
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Fig. 1 Overall sex ratio of Taiwan, 1940–1989

to one half of its original level; by 1969, to one fourth; and by 1975, to one
tenth. Figure 2 depicts the sex ratio of 15 to 39 year olds, excluding mainlanders
enlisted in the military. The sex ratio rises as mainlanders enter the civilian
population and falls when they leave the age range.
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Fig. 2 Sex ratio of Taiwan ages 15–39, excluding mainlanders in the military, 1950–1989
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3 Data and empirical strategy

3.1 Population data and sex ratio

I use annual population statistics derived from data collected through the
household registration system to construct the sex ratio. Annual Taiwan-
level statistics on population and death rates by gender and age for 1950–
1989 come from the Statistical Abstract (Republic of China 1974a) and
Statistical Yearbook (Republic of China 1975a, 1999, 2004). Annual county-
level statistics on population by gender and age for 1961–1989 come from
the Demographic Fact Book (Republic of China 1961, 1963–1968, 1971–1973,
1974b, 1975b, 1976–1989); 1961 is the earliest year for which county-level data
are available. Since the Taiwan-level population data exclude all men enlisted
in the military prior to 1969 and the county-level population data exclude
mainlanders enlisted in the military prior to 1969, I estimate the annual number
of mainlanders and native Taiwanese in the military in order to calculate
marriage market sex ratios. Please refer to the Population data appendix.

The historical evidence presented in the previous section indicates that the
Chinese Communist Revolution and subsequent Taiwanese military policy
underlie variation in the sex ratio, the principal explanatory variable in the
empirical analysis. Using population estimates, I construct the sex ratio as the
number of men aged 15–39, excluding mainlanders in the military, divided
by the number of women aged 15–39, then multiplied by 100. It does not
include mainlanders enlisted in the Taiwanese military because the govern-
ment socially isolated mainlanders in the military, not permitting them to
marry or retire until the government was able to conscript native Taiwanese
to replace them. It includes native Taiwanese enlisted in the military because
they typically only served for 2 years and maintained close social connections
with the civilian population. I construct the sex ratio at the regional level based
on five standard geographic regions (north, central, south, east, and islands).4,5

I specify the sex ratio variable in two ways related to the marriage market.
First, I use the regional sex ratio during the year in which the respondent was
actually married. Second, I use the regional sex ratio during the year in which
the respondent was 20 years old. Age 20 is just before the median female age
at marriage in the sample.

4Intercounty migration rates for males and females in the late 1960s and early 1970s were similar.
Female-biased marriage migration is only an issue at the intracounty level (Tsai 1978).
5Region 1 includes Hsinchu City, Hsinchu County, Ilan County, Keelung City, Taipei City, Taipei
County, and Taoyuan County. Region 2 includes Changhwa County, Miaoli County, Nantou
County, Taichung City, and Taichung County. Region 3 includes Chiayi City, Chiayi County,
Kaohsiung City, Kaohsiung County, Pingtung County, Tainan City, Tainan County, and Yunlin
County. Region 4 includes Taitung County and Hualien County. Region 5 includes Penghu
County. Nearly all of the population lived in regions 1, 2, and 3.
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3.2 Micro dataset on women

The micro dataset that I use is the 1989 Taiwan Women and Family Survey
(TWFS), which was designed by William Parish and Robert Willis and col-
lected by the University of Chicago/NORC and National Taiwan University
(Parish and Willis 1993). The TWFS is an island-wide survey of women aged
25–59 and is fully representative of all adult working-age women in Taiwan.
The full sample contains 3,803 observations. It includes variables on the
respondent’s background, employment, marriage, husband, children, parents,
and parents-in-law. I limit the sample to respondents who were married exactly
once because the dataset only contains information on the respondent’s most
recent marriage.6 I construct several dependent variables: two measures of the
bride price relative to the dowry, the fraction of female children, total number
of children, and children’s educational attainment. It may be challenging to use
a cross-sectional survey to measure what happened in people’s lives several
decades ago. Issues of memory and recall bias are a concern. However, the
analysis involves major life events, e.g., year of marriage, number and gender
of children, and recall bias is likely to be small.

With the TWFS, I construct a number of control variables. I create a
set of dummies to control for ethnicity, since marriage market and fertility
preferences may vary by ethnic group. The TWFS lacks a direct measure
of ethnic group. The ethnicity dummies are derived from the language or
languages used in the survey interview.7 I create a set of respondent education
variables because the sex ratio may impact education, and education is, in turn,
related to marriage and fertility. The education dummies encompass three
categories: primary school or less; more than primary school but less than
college/career school; and any college/career school or more. To control for
omitted time-invariant region-specific effects, I include a set of region fixed
effects.8 Furthermore, all regressions include a set of region-specific time trend
variables, which are intended to control for cohort/year effects. When I use
the sex ratio during year of marriage, the region-specific time trend is based on
year of marriage, and when I use the sex ratio at age 20, the region-specific time
trend is based on year of birth. Also, changes in the number of men aged 15–39
may not only affect the sex ratio but the outcome variables and other closely
related variables as well. To account for this potentially omitted variable,
Angrist (2002) introduces the level of immigrant flows into the regressions.

6Since only 1.7% of respondents (who were ever married) were married two or more times, this is
a minor issue. Only 2% of women in the sample were ever divorced.
7Specifically, the ethnicity dummies are based on six categories: mostly or totally Mandarin; half
Minnan (Fukienese), half Mandarin; half Hakka, half Mandarin; mostly or totally Minnan; mostly
or totally Hakka; and other.
8The TWFS only reports the respondent’s county of current residence (as of 1989). The region
fixed effects and regional sex ratio variables utilize this information.



www.manaraa.com

822 A.M. Francis

In this spirit, all regressions control for the logarithm of the number of men
aged 15–39 (cohort size) at the regional level in either year of marriage or year
age 20.

3.3 Differences between mainland Chinese and native Taiwanese men

Differences in ethnicity, human capital, and other characteristics between
mainland Chinese and native Taiwanese men may potentially frustrate the
identification of the effect of the marriage market sex ratio. That is, a potential
omitted variable is the average “quality” of men in the marriage pool. The
sample provides empirical evidence that some differences may exist, e.g., main-
land Chinese husbands are more likely to have a college education than native
Taiwanese husbands. For this reason, it is critical that the regressions account
for differences between mainland Chinese and native Taiwanese men. To
this end, every regression controls for husband’s education. Furthermore, all
regressions are run with and without an indicator for whether the respondent’s
husband is mainland Chinese or native Taiwanese. About 16% of respondents
report that their husband’s origin was mainland China.

3.4 Estimation framework

The estimation framework is straightforward. The estimating equation for
individual i of cohort year t living in region j is:

yijt = αSjt + β Xi + δ j + γjt + λNjt + εijt

where Sjt is the sex ratio of region j in cohort year t, Xi is a vector of covariates,
δj is a regional fixed effect, γjt is the region-specific time trend, and Njt is the
logarithm of the number of men aged 15–39 in region j during cohort year t.
Cohort year t is either the year in which the respondent was married or the
year in which the respondent was 20 years old. I report robust standard errors
adjusted for region–cohort clustering.

4 Empirical results and discussion

In this section, I present the empirical results, which are organized into two
sections: marriage market and children. To preview some of the findings, refer
to Fig. 3. The figure plots the ratio of bride price to dowry by year. The bride
price relative to the dowry takes roughly the same path as the marriage market
sex ratio in Fig. 2, thus providing prima facie evidence that the two variables
are positively related. I test this hypothesis and others in the empirical analysis
that follows. Table 2 presents the summary statistics for the dependent and
independent variables.
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Fig. 3 Average annual ratio of bride price to dowry, 1950–1984

4.1 Marriage market

Nearly all women in Taiwan marry; 99.5% of women aged 50 and above, 99%
between age 40 and 60, and 97% between age 30 and 40 in the sample were
married. Thus, consistent with Becker (1981), the marriage rate for women in
Taiwan was high, as the number of men had greatly exceeded the number of
women throughout the period. The median age at marriage was about 22. In
Taiwan, the interfamilial exchange of dowry and bride price was a widespread
cultural practice.9 Most marriages involved a dowry or bride price, and many
marriages involved both. In the sample, 71% of marriages involved a dowry,
bride price, or both. I examine the effect of the sex ratio on two measures of the
bride price relative to the dowry. The first measure is the ratio of bride price to
dowry. The second is a dummy variable which equals 1 when the value of the
bride price is greater than the value of the dowry and equals 0 otherwise. The
second measure is intended to moderate the potential influence of extreme
values.

Table 3 presents evidence that the marriage market sex ratio is positively
associated with the bride price relative to the dowry. The coefficient on the
sex ratio during the year in which the respondent was married is positive
and significant when the dependent variable is either the ratio of bride price
to dowry or the bride price dummy. The coefficient on the sex ratio during
the year in which the respondent was 20 is positive, but not significant. A

9A transfer to the groom is a dowry; a transfer to the bride (or her parents) is a bride price.
A dowry may consist of clothing, furniture, radios, and cash; a bride price may consist of cakes,
jewelry, and cash (Wolf 1972).
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Table 2 Summary statistics

Number Mean SD Min Max

Sex ratio in year married 2,954 106.01 4.37 99.32 119.50
Sex ratio in year age 20 3,002 106.17 4.29 99.32 119.50
Ratio of bride price to dowry 1,111 1.48 3.14 0 50
Bride price dummy (=1 if bride price>dummy) 1,091 0.28 0.45 0 1
Fraction of female children 3,529 0.47 0.31 0 1
Total number of children 3,740 2.90 1.50 0 10
Average education of male children 3,101 7.52 4.55 0 18
Average education of female children 2,855 7.36 4.45 0 18
Wife secondary education 3,739 0.34 0.47 0 1
Wife college education 3,739 0.09 0.29 0 1
Some Minnan 3,740 0.19 0.39 0 1
Some Hakka 3,740 0.01 0.11 0 1
Mostly Minnan 3,740 0.34 0.47 0 1
Mostly Hakka 3,740 0.01 0.12 0 1
Other language 3,740 0.00 0.04 0 1
Husband secondary education 3,508 0.37 0.48 0 1
Husband college education 3,508 0.20 0.40 0 1
Region 2 3,740 0.23 0.42 0 1
Region 3 3,740 0.35 0.48 0 1
Region 4 3,740 0.03 0.17 0 1
Region 5 3,740 0.01 0.07 0 1
Cohort size 2,954 13.82 0.55 9.82 14.48
Mainlander husband 3,740 0.16 0.37 0 1

Data source: TWFS, Taiwan Demographic Fact Book, and Statistical Yearbook

ten-point increase in the sex ratio (year married) leads to approximately a
one standard deviation increase in the first measure, and a ten-point increase
in the sex ratio leads to an increase in the second measure of about 0.19,
which is large in magnitude since the sample mean is 0.28. It is unlikely that
differences between mainland Chinese and native Taiwanese men explain the
effect of the sex ratio on the bride price relative to the dowry. All regressions
control for husband education and the estimated coefficients are essentially
unchanged when an indicator of whether the respondent’s husband was from
mainland China is included in the regressions. Moreover, the analysis reveals
that husband education tends to lower, not raise, the bride price relate to
the dowry, suggesting that potential unobserved differences in wealth and
human capital between mainland Chinese and native Taiwanese are unlikely
to account for why the coefficient on the sex ratio is positive.

Therefore, when the sex ratio rises, competition among men for scarce
women bids up the bride price relative to the dowry. Women rise in value rel-
ative to men. This result confirms Becker (1981) and Grossbard-Shechtman’s
(1993) theories of the marriage market. It is also consistent with the findings of
Rao (1993) and Caldwell et al. (1983) in India that a decrease in the marriage
market sex ratio caused dowry payments to increase, thus shedding light on
the debate between Edlund (2000) and Rao (2000). Since changes in the sex
ratio in Taiwan were uncorrelated with the determinants of parental bequests,
the findings imply that bride prices and dowries are related to variables that
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characterize the marriage market environment but operate independently of
parental bequests. Nevertheless, parental bequests may still play a role in
affecting dowries, as economists argue (Botticini and Siow 2003; Zhang and
Chan 1999). More generally, the effect of the marriage market sex ratio on
the bride price and dowry is an example of how economic and social variables
shape cultural traditions.

4.2 Children

Economists contend that the sex ratio is a factor that affects the husband and
wife’s intrahousehold bargaining position, but not their preferences or joint
budget set (Browning et al. 1994; Browning and Chiappori 1998; Chiappori
1988, 1992; Chiappori et al. 2002). That is, an increase in the sex ratio raises
women’s bargaining power within the household. Since husbands and wives
may differ in terms of preferences and household production technology,
changes in the distribution of intrahousehold bargaining power may affect
many household decisions, such as the number, gender, and human capital of
children. It is through this mechanism that the sex ratio may affect children.

Prior to estimating the effect of the sex ratio on the fraction of female
children in a family, it is important to discuss the practice of selective abortion,
infanticide, and neglect in Taiwan. The evidence indicates that not only does
son preference exist throughout the sample period, but also that abortion,
infanticide, and/or neglect partially account for elevated sex ratios at birth.
Following Ben-Porath and Welch (1976), I calculate parity progression ratios,
the fraction of families who have another child, conditional on the number
of boys and girls. Table 4 shows that, when the first two children are boys,
63% of families have another child; when the first two children are girls, 80%
of families have another child. When the first three children are boys, 48%
of families have another child; when the first three children are girls,
77% of families have another child. However, as Leung (1991) stresses, parity

Table 4 Parental sex
preferences

The number of children (n)
refers to the first n children in
families who have at least n
children. The fraction of
families who have another
child is also known as the
parity progression ratio. Data
source: TWFS

Number of Number of Number of Fraction who have
children boys families another child

1 1 1,828 0.91
0 1,764 0.91

2 2 866 0.63
1 1,616 0.69
0 789 0.80

3 3 269 0.48
2 837 0.35
1 881 0.56
0 296 0.77

4 4 68 0.41
3 208 0.36
2 389 0.32
1 373 0.48
0 109 0.67
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Fig. 4 Sex ratio of Taiwan ages 0–4, 1954–2003

progression ratios do not establish the existence of son preference, only the
existence of parental sex preference generally. While manipulating the total
number of children cannot, by itself, affect the sex ratio at birth, practicing
abortion, infanticide, and neglect can. Figure 4 displays the sex ratio of
children aged 0–4 in Taiwan. The sex ratio of children increases until about
1987, when it rises more rapidly, presumably because abortion and ultrasound
technology became more widely available. Taken together, the table and the
figure provide evidence that the parental sex preference in Taiwan is son
preference. Furthermore, son preference underlies the practice of selective
abortion, infanticide, and neglect, which tends to push the sex ratio of children
upward. “Missing women” are a reality in Taiwan.

To identify the effect of women’s bargaining power on the incidence of
selective abortion, infanticide, and neglect, I regress the fraction of female
children on the sex ratio. Table 5 presents evidence that the sex ratio is
positively related to the fraction of female children in a family. The coefficient
on the sex ratio (in both year married and year age 20) is positive and
significant with and without controls for husband origin. Interpreting the
coefficient on the sex ratio in the year the respondent was married, a ten-
point increase in the marriage market sex ratio leads to a 0.06 increase in
the fraction of female children in a family. This implies that the incidence
of selective abortion, infanticide, and neglect is inversely related to women’s
intrahousehold bargaining power.10 Empowering women, wives and mothers,

10This effect is not incompatible with the potential effect of the hepatitis B virus, which may
likewise operate on sex ratios at birth (Oster 2005).
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reduces the number of missing women. While society may prefer male to
female children, several studies suggest that women may prefer male children
relatively less than men do (Duflo 2000, 2003; Thomas 1990, 1994). My findings
are consistent with Qian’s (2008) results in mainland China that a rise in
relative female income raised the survival rate of girls, whereas a rise in relative
male income lowered the survival rate of girls. They are also consistent with
Olds’ (2006) results in early twentieth century Taiwan that an increase in adult
female productivity under Japanese rule lowered rates of female infanticide
and improved the welfare of daughters.

In addition, I regress the total number of children on the sex ratio. Table 5
presents evidence that the sex ratio is negatively associated with the total
number of children in a family. The coefficient on the sex ratio is negative
and significant in three of the four regressions. Interpreting the coefficient
on the sex ratio in the year the respondent was married, when the sex ratio
increases by ten points, the total number of children in the family falls by about
0.2. As the sex ratio increases, enhancing women’s intrahousehold bargaining
power, families choose to have fewer children. This is likely because men
and women have different preferences regarding ideal family size. In many
countries, women prefer to have fewer children than men, perhaps because
they bear more of the costs of raising children (Campbell and Campbell 1997;
Mason and Taj 1987; Mahmood and Ringheim 1997).

Table 6 presents evidence that the sex ratio is positively associated with
human capital investments in children. I measure human capital investments as
the average number of years of schooling by gender. Since some respondents
in the overall sample have children who are still in school, I limit the analysis
to those respondents who are over age 40. The coefficient on the sex ratio is
positive and significant for boys, whereas it is positive and insignificant for girls.
As the sex ratio goes up, boosting women’s intrahousehold bargaining power,
human capital investments in children rise, especially in boys. This is broadly
congruent with other empirical studies that find that, when bargaining power
within the household shifts from men to women, children’s health, nutrition,
survival, and education increase (Duflo 2000, 2003; Thomas 1990, 1994; Qian
2008).

5 Conclusion

In this paper, I have used the demographic consequences of the Chinese
Communist Revolution and subsequent Taiwanese military policy to estimate
the effect of the marriage market sex ratio on women and children in Taiwan.
I find that when the marriage market sex ratio increases and competition
among men for scarce women intensifies, the bride price relative to the dowry
increases. This finding validates the economic theory of the marriage market
and sheds light on the debate about the determinants of dowries and bride
prices. I also find that as the sex ratio rises, thereby increasing women’s
intrahousehold bargaining power, the fraction of female children in a family
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increases, the total number of children in a family decreases, and human
capital investments in children increase. These findings confirm the notion
that when bargaining power within the household shifts from men to women,
children’s welfare rises. Moreover, the results suggest that the incidence of
selective abortion, infanticide, and neglect is inversely related to women’s
intrahousehold bargaining power.

Acknowledgement I am extremely grateful to Junsen Zhang and anonymous referees for the
insightful suggestions.

Population data appendix

In this data appendix, I describe the procedure that I follow to estimate the
marriage market sex ratio and other population statistics. I use population
data collected through the household registration system. In Taiwan, every
birth, death, marriage, and intercounty change of residence must be registered
with the government within a couple of weeks. The household registration
system is comprehensive. Statistics based on the household registration system
compare well with Taiwanese census figures (Republic of China 1961). Annual
Taiwan-level statistics on population and death rates by gender and age for
1950–1989 come from the Statistical Abstract (Republic of China 1974a) and
Statistical Yearbook (Republic of China 1975a, 1999, 2004). Annual county-
level statistics on population by gender and age for 1961–1989 come from
the Demographic Fact Book (Republic of China 1961, 1963–1968, 1971–1973,
1974b, 1975b, 1976–1989); 1961 is the earliest year for which the county-level
data are available.

For the years 1950–1968, the raw Taiwan-level data exclude all men enlisted
in the military. For the years 1961–1968, the raw county-level data exclude
mainlanders enlisted in the military. All soldiers are counted starting in 1969.
Prior to 1969, soldiers are counted only when they retire. Lin (2002) speculates
that the Taiwanese government does not report the number of soldiers during
this period to keep its military capabilities secret from China. I calculate
marriage market sex ratios that exclude mainlanders in the military. For this
reason, I must distinguish between civilians and soldiers, as well as between
mainlanders and native Taiwanese in the military. Specifically, I add to the
raw Taiwanese population data the estimated number of native Taiwanese in
the military prior to 1969; subtract from the raw Taiwanese population data
the estimated number of mainlanders in the military after 1969; and subtract
from the raw county population data the estimated number of mainlanders in
the military after 1969. My estimates compare well with other studies (Bullard
1997; Lin 2002; Roy 2003; Wang 1993b). See the discussion in Section 2.

The estimation procedure consists in four steps. First, I estimate the total
civilian and military population of Taiwan by gender and age for 1950–1968.
Going backwards in time, I use gender-specific and age-specific death rates
and post-1969 population statistics, which include the military, to estimate
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the total number of men and women living in Taiwan by age in each year
prior to 1969. I assume that there is no immigration to or emigration from
the island and that civilian and military death rates are identical. As I have
discussed previously, there is virtually no immigration or emigration during the
period. Overall death rates are quite low for young and middle-aged adults.
Moreover, the military is not involved in any significant combat. Hence, the
population estimates are not sensitive to the assumptions about immigration
and death rates. I then subtract the raw Taiwan-level population statistics
from my estimates of the total population to obtain estimates of the military
population by gender and age.

Second, I distinguish between mainlanders and native Taiwanese in the
military for 1950–1968. Native Taiwanese males aged 20–24 began to enlist
in the military in 1956 when the government established the compulsory
military service system (Bullard 1997; Hsu 2003). By this time, mainlanders
in the military were older than 20–24 years old. I follow the cohorts of native
Taiwanese and mainlanders enlisted in the military over time. New recruits are
native Taiwanese, and older soldiers are mainlanders. With these estimates, I
add to the raw Taiwanese population data the number of native Taiwanese in
the military prior to 1969.

Third, I estimate the number of mainlanders in the military post-1969. I
calculate the age-specific rate of retirement for mainlanders in the military
prior to 1969. Using these rates of retirement and estimates of the number of
mainlanders in the military prior to 1969, I estimate the number of mainlanders
in the military post-1969. The number of mainlanders in the military after 1969
is small, so these estimates are not sensitive to the assumptions. I subtract from
the raw Taiwanese population data the number of mainlanders in the military
after 1969.

Fourth, I estimate the number of mainlanders in the military post-1969 by
county. For each county–age cell, I calculate how many men one would have to
add to the 1968 population to make the 1968 county–age sex ratio equal to the
corresponding 1969 sex ratio, which already includes the military. With this,
I calculate the age-specific distribution of mainlanders in the military across
countries in 1968. Assuming this distribution is fixed across time, I multiply the
total number of mainlanders in the military by each county’s proportion for
each age and year. I subtract from the raw county population data the number
of mainlanders in the military after 1969. These estimates are not sensitive to
the assumptions because the total number of mainlanders in the military post-
1969 is small.
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