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Table 1. Matched Mothers and Children - Asian Countries and the United States, 1980-2000

Statistic 1982 1990 2000 1992 1998 1980 1990 2000 1980 1990 2000

Mothers 106,635 145,209 148,341 77,556 79,410 1,642 1,989 1,656 18,281 18,576 17,581

Sons 127,931 138,101 121,560 108,736 110,682 2,185 2,339 1,731 19,617 19,136 18,431

Daughters 121,485 127,010 105,461 101,277 101,133 2,033 2,149 1,595 18,596 18,155 17,610

Children per 
Mother 2.339 1.826 1.530 2.708 2.667 2.569 2.256 2.008 2.090 2.007 2.050

Sex Ratio of 
Children 1.053 1.087 1.153 1.074 1.094 1.075 1.088 1.085 1.055 1.054 1.047

Sex Ratio at 
Birth 1.061 1.085 1.143 1.074 1.094 1.079 1.093 1.087 1.064 1.061 1.051

Female Deficit 
(0-18) 0.18% 2.59% 8.38% 1.46% 3.54% 2.01% 3.37% 2.80% 0.46% 0.16% -0.78%

Notes: Data in thousands. Sex ratio (boys/girls) at birth is calculated by assigning weights to each male and female that account for differential mortality rates 
by age, sex, year, and country.  China life tables taken from Banister (2004).  Taiwan life tables provided by the Department of Statistics, Ministry of the 
Interior (MOI). US life tables based on calculations of the Social Security Administration (SSA). India statistics calculated directly from survey responses, 
weighted by probability of being sampled.

United StatesChina Taiwan

Source: China Census .10% sample (1982), 1% sample (1990), .10% sample (2000). India Demographic and Health Survey (1992, 1998). Taiwan Population 
and Housing Survey (1980,1990,2000). United States Census IPUMS 5% sample (1980, 1990, 2000). Married women aged 21-40 for matched samples, ever-
married women 15-45 for DHS fertility survey.

India



Parity Sex Combination 1982 1990 2000 1992 1998 1980 1990 2000 1980 1990 2000

1st None 0.51 0.51 0.52 0.51 0.52 0.52 0.52 0.52 0.52 0.52 0.51

2nd One boy 0.51 0.51 0.50 0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52

One girl 0.52 0.55 0.62 0.52 0.53 0.52 0.52 0.52 0.51 0.51 0.51

3rd Two boys 0.50 0.43 0.39 0.51 0.51 0.51 0.52 0.52 0.51 0.52 0.52

One girl, one boy 0.52 0.52 0.53 0.52 0.53 0.52 0.52 0.52 0.51 0.51 0.51

Two girls 0.54 0.62 0.70 0.52 0.55 0.53 0.54 0.56 0.51 0.50 0.50

4th Three boys 0.49 0.40 0.37 0.51 0.52 0.50 0.50 0.51 0.53 0.52 0.52

One girl, two boys 0.51 0.49 0.52 0.51 0.52 0.52 0.52 0.53 0.51 0.51 0.51

Two girls, one boy 0.52 0.55 0.57 0.53 0.53 0.53 0.53 0.53 0.51 0.51 0.51

Three girls 0.57 0.64 0.72 0.53 0.54 0.55 0.56 0.61 0.50 0.50 0.50

Table 2. Male Fraction of Next Birth by Sex of Existing Children: 1980-2000

Notes: Male fraction of births is calculated by assigning weights to each male and female that account for differential mortality rates by age, sex, year, and 
country.  China life tables taken from Banister (2004).  Taiwan life tables provided by the Department of Statistics, Ministry of the Interior (MOI). US life 
tables based on calculations of the Social Security Administration (SSA). India statistics calculated directly from survey responses, weighted by probability 
of being sampled. Since these calculations are based on large sample census data (and a large fertility survey for India), all estimates are statistically 
significant. Tables with standard errors available at the author's website.

United StatesChina India

Source: See Table 1.
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Parity Sex Combination 1982 1990 2000 1992 1998 1980 1990 2000 1980 1990 2000

1st One boy 0.72 0.54 0.35 0.80 0.81 0.58 0.40 0.30 0.71 0.68 0.70

One girl 0.75 0.60 0.49 0.81 0.82 0.64 0.46 0.33 0.71 0.68 0.70

2nd Two boys 0.53 0.30 0.18 0.67 0.62 0.58 0.40 0.30 0.43 0.40 0.42

One girl, one boy 0.55 0.29 0.16 0.69 0.65 0.64 0.46 0.33 0.38 0.34 0.36

Two girls 0.69 0.55 0.46 0.76 0.76 0.74 0.62 0.48 0.45 0.41 0.43

3rd Three boys 0.41 0.24 0.17 0.57 0.53 0.33 0.19 0.15 0.34 0.29 0.31

One girl, two boys 0.36 0.17 0.11 0.52 0.47 0.27 0.14 0.12 0.32 0.26 0.29

Two girls, one boy 0.44 0.23 0.14 0.63 0.61 0.51 0.31 0.18 0.33 0.27 0.29

Three girls 0.62 0.54 0.50 0.72 0.72 0.65 0.50 0.34 0.35 0.30 0.32

Notes: The share having another child is calculated using all mothers age 21-40, which includes mothers who may have another birth. Calculations reflecting 
completed fertility patterns available at the author's website. Since these calculations are based on large sample census data (and a large fertility survey for 
India), all estimates are statistically significant. Tables with standard errors available from the author's website.

Source: See Table 1.

United States

Table 3. Percent having Another Child by Sex of Existing Children: 1980-2000
China India Taiwan



Table 4. Accounting for the Female Deficit in Asia (000s) by Parity: 1980-2000

Parity Sex Combination 1982 1990 2000 1992 1998 1980 1990 2000

1st None -1,309 -1,358 214 -52 437 2 24 13

2nd One boy -388 -811 -1,063 242 594 4 13 5

One girl 881 3,579 7,745 547 826 12 9 6

3rd Two boys -296 -1,065 -641 -53 -52 -1 1 1

One girl, one boy 133 157 216 255 553 9 6 2

Two girls 705 2,282 2,365 152 760 8 11 13

4th Three boys -105 -158 -52 -22 10 -1 0 0

One girl, two boys -4 -76 6 -42 43 0 1 0

Two girls, one boy 153 252 119 371 298 7 3 1

Three girls 510 574 402 138 217 5 5 4

"Missing" Girls 279 3,375 9,311 1,536 3,687 45 71 44

Female Births 135,378 133,539 110,367 101,278 101,134 2,087 2,181 1,608

Share Missing 0.21% 2.53% 8.44% 1.52% 3.65% 2.14% 3.28% 2.72%

Notes: These calculations represent the weighted average of the distortion to the fraction of sons born following a combination by the actual 
number of women who are observed with another child. These will not exactly match the number of births shown in Table 1.

China Taiwan

Source: See Table 1.
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Country (Year) Parity Sex Combination
Fraction 

Male
Birth Interval 
Before Male

Birth Interval 
Before Female

Anticipated 
Delay

Actual 
Delay Error

(1) (2) (3) (4) (5) (6)

(2)-(3) (4)-(5)

China (1990) 2nd One girl 0.55 2.91 2.85 0.08 0.05 0.02

3rd Two girls 0.62 2.80 2.66 0.19 0.14 0.06

4th Three girls 0.64 2.77 2.58 0.23 0.20 0.03

China (2000) 2nd One girl 0.62 3.59 3.45 0.20 0.13 0.06

3rd Two girls 0.70 2.64 2.33 0.31 0.30 0.01

4th Three girls 0.72 2.73 2.26 0.34 0.48 -0.13

India (1998) 2nd One girl 0.53 2.95 2.95 0.02 0.00 0.02

3rd Two girls 0.55 2.86 2.82 0.07 0.05 0.02

4th Three girls 0.54 2.82 2.74 0.06 0.08 -0.02

Taiwan (2000) 2nd One girl 0.52 2.62 2.62 0.00 0.00 0.00

3rd Two girls 0.56 3.15 3.03 0.09 0.12 -0.03

4th Three girls 0.61 3.15 2.92 0.18 0.22 -0.04

Table 5: Birth Interval Length Following Daughters by Sex of Next Child

Source: See Table 1.

Notes: Data on a child's month of birth are used for this calculation for China and India, and year of birth for Taiwan. The first column represents the fraction of 
male births following each sex combination. The second and third columns represent the average birth interval separated by whether the next birth is a boy or girl. 
The fourth column represents an algebraic manipulation of the "fraction male" assuming that sex selection requires on average 30 weeks and that the probability 
of aborting is independent of the number of attempts. The fifth column is the observed delay before male births and the sixth column is the difference between the 
anticipated delay and the actual delay. Tables with standard errors available at the author's website.



Parity Sex Combination One 1.5 Two Minority One 1.5 Two Minority

1st None 0.51 0.51 0.51 0.51 0.52 0.52 0.51 0.51

2nd One girl 0.53 0.53 0.52 0.52 0.65 0.62 0.62 0.58

3rd Two girls 0.53 0.55 0.50 0.50 0.71 0.70 0.69 0.65

4th Three girls 0.57 0.59 0.50 0.51 0.73 0.74 0.68 0.65

Total Fertility Rate 2.23 2.42 2.82 2.85 1.35 1.55 1.65 1.76

Notes: Based on average fertility rates and sex ratios for provinces under the three main fertility regimes in China described in Feng et al. (2005). 
Mothers under a "1.5" policy rule are generally allowed one additional birth following a first born daughter. Mothers who are non-Han (minority) 
are granted exceptions to the fertility control policy as well (Scharping 2003). Note that these calculations reflect fertility among all mothers age 
21-40, who may not have completed their fertility. Tables with standard errors available at the author's website.

Table 6. Male Fraction of Births and Total Fertility by Fertility Policy, China

Source: See Table 1.

Prior to One Child Policy                   
(China 1982 Census)

Post One Child Policy                      
(China 2000 Census)



Parity Sex Combination Illiterate Primary Middle HS+ <Primary Primary HS BA+

1st None 0.52 0.51 0.51 0.52 0.52 0.52 0.52 0.52

2nd One girl 0.52 0.52 0.55 0.53 0.52 0.52 0.52 0.52

3rd Two girls 0.54 0.56 0.55 0.60 0.55 0.56 0.59 0.57

4th Three girls 0.54 0.53 0.54 0.67 0.60 0.62 0.62 0.63

Total Fertility Rate 3.24 2.89 2.45 2.19 2.25 1.99 1.76 1.71

Notes: Calculations of sex ratios and fertility rates for other survey years available from the author's website. Calculations based on the India DHS 
(1998) and Taiwan census (2000). Note that these calculations reflect fertility among all mothers age 21-40, who may not have completed their fertility. 
Tables with standard errors available at the author's website.

Table 7. Male Fraction of Births and Total Fertility by Mother's Education, India and Taiwan

Source: See Table 1.

Taiwan (2000)India (1998)



Girl Girl, Girl Girl Girl, Girl

Size of Fertility Fine -0.280** -0.244** 0.014** 0.012**

(0.001) (0.001) (0.003) (0.004)

Farmer 0.20** 0.06** -0.001 -0.004 

(0.001) (0.003) (0.003) (0.006)

Year of Child's Birth -0.04** -0.03** 0.01** 0.01**

(0.0001) (0.0003) (0.0002) (0.0005)

Sample Average 0.481 0.464 0.564 0.621

Observations 676,216 186,493 428,175 124,411

* significant at 5%. ** significant at 1%.

Table 8. Regression (OLS) estimates of Fertility Outcomes (LHS) on Fertility Fines (RHS) 
Following Daughters: China 1979-2000

Note: The fine is measured in years of household income, taken from Scharping (2003). The first two regressions examine the 
partial correlation between the fine for a 2nd/3rd birth and the chance parents have a 2nd/3rd child. The second two regression
are restricted to those who have a 2nd/3rd birth and examine the partial correlation between the fine paid for the 2nd/3rd birth 
and the chance the birth is male. Note that higher birth fines are associated with lower fertility rates and higher sex ratios 
among those who have another child. Farming families are more likely to have a 2nd and 3rd birth due to regulations allowing 
additional fertility. The year of child's birth indicates that during this window fertility is declining but the male fraction of 
births is rising, possibly due to increasingly stringent enforcement of fines in recent years (Scharping 2003). Additional control 
variables for the age and years of education of both the mother and father are included in all specifications, as well as province 
fixed effects. Year of child's birth for fertility regressions is based on the year of the mother's previous birth.

Source: See Table 1.

Share Having                       
a 2nd/3rd Birth

Male Share of                       
2nd/3rd Births



Statistic Full China One Child Policy 1.5 Child Policy 2 Child Policy

Size of Fine on 2nd births 1.314 1.977 1.290 0.182

Size of Fine on 3rd births 2.684 4.292 2.369 1.569

Years of Education 8.410 8.661 8.456 7.634

Farmer (1 = Yes) 0.53 0.49 0.53 0.61

Multi-story dwelling (1=Yes) 0.39 0.52 0.36 0.37

Distance from Fertility Clinic 0.57 0.54 0.57 0.66

Observations 71,595 14,928 48,919 7,748

Table 9. Demographic Characteristics and Fine Rates of Mothers Aged 33-42, China 2000

Note: The fine is measured in years of household income, taken from Scharping (2003). Years of education is calculated from census question on 
completed education level. A family is considered to be a farming family if they report working in the agricultural sector in a census question on 
occupation. Distance from a fertility clinic (log distance in kilometers) is imputed to mothers from the China Health and Nutritional Survey using the 
respondent's education and urban/rural status.

Source: Model is estimated using mothers in the China 2000 census who are between 33 and 42 years of age and are observed with completed 
fertility of (B,G,BG,BB,GB,GG,GGB,GGG). Minorities are included under the 2 child policy.



Actual Model Actual Model Actual Model Actual Model

Total Fertility Rate 2.36 2.36 2.25 2.26 2.39 2.38 2.40 2.40

Missing Girls (000s) 7,531 8,043 1,428 1,661 5,440 5,864 663 998

Boy 0.51 0.51 0.51 0.51 0.51 0.51 0.52 0.52

Girl 0.19 0.19 0.28 0.26 0.17 0.18 0.15 0.15

Girl, Boy 0.17 0.18 0.13 0.14 0.19 0.18 0.18 0.18

Girl, Girl 0.07 0.06 0.05 0.05 0.07 0.06 0.09 0.07

Girl, Girl, Boy 0.05 0.05 0.03 0.03 0.05 0.05 0.05 0.05

Girl, Girl, Girl 0.01 0.02 0.01 0.01 0.01 0.02 0.02 0.02

Note: This table represents a comparision between the decisions observed by mothers, and a set of numerical simulations in which mothers are 
assigned a fertility outcome using a decision rule determined by Maximum Likelihood Estimation using MATLAB 7 software. See text and technical 
appendix (available at author's website) for information regarding likelihood function and a copy of the executable code used to simulate decisions. 
Note that the model assumes zero fertility following the birth of a son, and the calculations for fertility and the number of missing girls will not 
exactly match the overall China sample figures (see Table 4). The differences in "Missing Girls (000s)" under each policy in part reflect different 
numbers of mothers covered by each policy regime (see Table 9). The calculation of "Missing Girls" for the sample (see Table 9) are inflated to 
correspond to the results for the overall matched sample in the China 2000 census.

Full China

Table 10. Comparing Actual and Simulated Fertility Outcomes, China 2000

One Child Policy 1.5 Child Policy 2 Child Policy

Source: See Table 9.

Panel A: Fertility and the Sex Ratio

Panel B: Fertility Outcome Comparison



Full China
One Child 

Policy 1.5 Child Policy 2 Child Policy

Years of Education -0.27** -0.35* -0.27** -0.23 

(0.08) (0.18) (0.09) (0.22)

Farmer (1 = Yes) 2.80** 2.49** 3.02** 3.35*

(0.54) (1.19) (0.69) (1.72)

Multi-story dwelling (1=yes) -1.18** -1.33 -0.73 -1.40 

(0.42) (0.94) (0.49) (1.42)

Constant 4.11** 4.43** 4.25** 2.12 

(0.89) (2.07) (1.13) (2.60)
Average Predicted θ 2.90 1.94 3.32 1.87

Distance from Fertility Clinic 4.11** 5.62 5.41** 4.56 

(1.29) (5.65) (1.89) (4.80)

Cost of Sex Selection (S1) 5.00** 8.66 4.93** 3.52 

(0.78) (10.02) (0.89) (2.78)

Cost of Sex Selection (S2) 3.18** 1.05 3.38** 0.79 

(1.34) (4.50) (1.65) (5.51)

Cost of Sex Selection (S3) 1.42 -1.63 0.65 0.00 

(2.01) (5.86) (2.33) (7.03)

Average Predicted A1 7.36 11.71 8.02 6.54

Average Predicted A2 5.54 4.52 5.69 5.61
Average Predicted A3 3.78 1.42 3.73 3.02

* significant at 5%. ** significant at 1%.

Table 11. Parameter Estimates for Sex Selection Model, China 2000

Notes: The results above reflect the implied value of a son in years of income for mothers of different demographic 
characteristics, as well as the implied dollar value of the costs of sex selection. The results suggest lower educated 
mothers and farming families place a higher value on having a son, as measured by their propensity to have a child 
following daughters and the chance the birth is male. Those who live in multi-story dwellings appear to assign a lower 
value to a son. The coefficients for the cost of sex selection indicate that a mother's (imputed) distance from a fertility 
clinic is associated with a lower payoff to sex selection, as measured by her propensity to have a son. The coefficient on 
the parity-specific cost of sex-selection is declining with birth-order, suggesting that mothers may assign more value to a 
first or second daugther than a third.

Source: Same as Table 9.

Panel 2: Cost of Sex Selection Coefficients

Panel 1: Son Preference Coefficients



Proposal
Total Fertility 

Rate
Missing Girls 

(000s)
Share without   

a Son
Total Subsidy   

(% GDP)
Fine Revenue  

(% GDP)
Total Cost      
(% GDP)

Yuan Cost per 
"Saved Girl"

(1) Actual 2.36 7,531 0.27 — — — —
(2) Baseline Model 2.36 8,043 0.27 0.00% 0.72% 0.00% 0

(3)
Subsidy of ½ 
year of income 2.33 6,883 0.29 0.59% 0.66% 0.65% 32,968

(4)
Subsidy of 1 
year of income 2.31 5,292 0.31 1.25% 0.61% 1.36% 28,922

(5)
Subsidy of 1½ 
years of income 2.29 3,352 0.33 1.96% 0.56% 2.13% 26,537

(6)
Subsidy of 2 
years of income 2.27 2,096 0.34 2.74% 0.51% 2.96% 29,070

(7)
Subsidy of 2½ 
years of income 2.24 1,094 0.36 3.60% 0.45% 3.87% 32,544

Notes: The fertility measure and "Missing Girls" calculations are for the cohort of mothers observed in the China 2000 census. Costs are denominated relative to a 
single year of GDP. In order, the columns refer to: average number of births per mother, estimated missing girls, fraction of sample with no son, total spending on 
subsidy, fine revenue for the policy, combined cost of subsidy and impact on fine revenue, budgetary cost per "saved girl" (Total cost/reduction in the number missing 
girls). The subsidy is a share of each province's average household annual income for urban and rural families among families in the China Household Income Survey 
(1995).

Source: Same as Table 9.

Table 12. Policy Simulations of Total Fertility and the Number of Missing Girls
Fertility Outcomes Fiscal Impacts


