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Importance of measuring 
fertility

Fertility is one of the main drivers of 
population growth 

Helps us understand population change, 
and to develop and evaluate policies 
related to population change

Analysis of fertility trends is useful for 
predicting needs for public services such 
as health facilities and schools



Data sources for fertility

CRVS systems are represent the gold 
standard for collecting data on fertility 

Censuses can also provide valuable 
information on fertility in countries where 
birth registration is incomplete

Measures of fertility may also be 
estimated from household surveys 
(through birth history data)



Sex ratio at birth
The sex ratio at birth is the ratio of male to female babies born

The normal sex ratio at birth is between 103-106 (there are 
biological reasons for this)
It refers to the number of boys born alive per 100 girls born 

alive

Sex ratio can vary naturally between countries, cultures, and 
geographic locations

In countries where there is clear son preference, the sex ratio at 
birth becomes increasingly skewed with birth order (the third ot
fourth born children are more likely to be boys than first or 
second children



Sex ratio at birth
Figure 5.  Sex ratios at birth reported in East Asia   

(3-year averages 1980-2005*)
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*Vital statistics used for 3-year averages extend from 1979 through 2006.  Confidence interval above and below  3-year average in 2005 exceeds 1.0 per 100
 for Hong Kong, 1.5 per 100 for Singapore Chinese. 

Sources:  National Statistical Off ice, 2008; Department of Statistics, 2008; Li, 18 September 2002, 07 September 2004, 16 January 2008; Department of Statistics   
National Institute of Population and Social Security Research, 2004; Ministry of Health, Labour and Welfare, 21 January 2008.  
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*Vital statistics used for 3-year averages extend from 1979 through 2006.  Confidence interval above and below 3-year average in 2005 exceeds 1.0 per 100
 for Hong Kong, 1.5 per 100 for Singapore Chinese. 

Sources:  National Statistical Office, 2008; Department of Statistics, 2008; Li, 18 September 2002, 07 September 2004, 16 January 2008; Department of Statistics, 2007; 
National Institute of Population and Social Security Research, 2004; Ministry of Health, Labour and Welfare, 21 January 2008.
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		Sex Ratios in China (for Figure 2 in HK Conference Paper)																																																1.1620911674

																																																		1.2102376929

						Sex Ratio at Birth				1990 Census																																								1.2051399649

																																																		1.190408889

																																																		1.1714090863

						Hospital		Reported		Backdated		2005 (new)										Interpolate				Backdated		Backdated		Education														SRB						1.1648669526

				Year		Records		Statistics		2000 Census		one percent										Series				1990		1995 Survey		Students				C&L										109		114				1.1541738743

																																												111.3		116.9				1.1413629958

				1981				108.5				these		posited										106.8		107.0		106.8														41		41		25				1.1362959128

				1982				109.0				not adjusted;		adjusments										106.9		107.9		107.3														55		47		37				1.1259731096

				1983				109.4				raw reported												107.0		107.8		107.7																						1.1060765243

				1984				109.9				patterns by												107.1		107.9		107.2														0.7454545455		0.8723404255		0.6756756757				1.082831671

				1985				110.4		107.2		age												107.2		107.7		107.1																						1.0760775345

		113.1		1986				110.9		107.0														107.5		108.3		108.1		111.8		111.8										14		6		12				1.0686861509

		original		1987		108.0		111.1		106.9														107.8		109.3		108.4		107.6		107.6																		1.0699296225

				1988		108.0		111.2		107.6		107.6		106.8		0.007		0.7						108.1		110.8		108.8		108.1		108.1		107.1																1.0716990595

				1989		108.3		111.3		108.3		109.6		108.8		0.007		0.7				108.3		108.3		110.9		108.7		108.4		108.4		107.5		106.5								substitutiont						0

				1990		109.1		112.0		110.6		111.3		110.5		0.008		0.8				109.1		109.1				111.8		108.8		108.8		108.9				109.1												0

				1991		109.7		112.7		112.6		113.1		112.3		0.009		0.9				109.6		109.7				113.7		109.5		109.5		109.7						1.0959				misreporting

				1992				113.4		113.6		113.4		112.4		0.010		1.0				110.1		110.4				117.8		109.9		109.9		110.2						1.1008

				1993				114.1		114.1		113.8		112.7		0.011		1.1				110.6		111.2				119.7		109.6		109.6		110.6						1.1057				0.42		0.47		percent due to missingunderreporting

				1994				114.9		115.4		114.5		113.3		0.012		1.2				111.1		111.9				119.5		111.9		111.9		111.4						1.1106				3		8		absolute value

				1995				115.6		116.5		116.6		115.3		0.013		1.3				111.6		112.6				115.3		112.7		112.7		111.9						1.1155				not unreasonable

				1996				115.85		117.1		117.5		116.1		0.014		1.4				112.0		112.9										112.2						1.1204

				1997				116.10		119.0		117.9		116.5		0.014		1.4				112.5		113.2										113.5						1.1253				something out of whack

				1998				116.35		120.5		120.2		118.6		0.016		1.6				113.0		113.4										114.4						1.1302

				1999				116.60		121.0		120.0		118.4		0.016		1.6				113.5		113.7										114.8						1.1351				also, out calculations take into account

		Sources -  Hospitals: see Zeng et al. (1993, PDR, p. 292)		2000				116.9		116.2		121.3		119.7		0.016		1.6				114.0		114.0										112.4		106.5		116.9		1.140

				2001		117.030		117.62				122.2		120.7				1.6						114.4

				2002		117.160		118.34				123.4		121.9				1.5						114.8

				2003		117.3		119.06				125.0		123.5				1.5						115.2

				2004				119.78				124.1		122.7				1.5						115.6

				2005				120.5				118.9		117.5				1.4						116.0						Education Data

				Reported Statistics:																				?						from Zhang, 2005, Chinese Journal of Pop. Science No. 3 (p. 21-29). The Underreporting and Sex Ratio of Lower Age Group in the Fifth Census:  Investigating School Enrollment Data

				for 1989, 1990 Census, Volume 3 (pp. 530-535) - 1990 PSY (below) not used because value too high.

				Population Statistical Yearbooks - 1991 (p. 300), 1992 (p. 24), 1993 (mssing volume,

						from Gu and Roy, APPJ, 1995) 1994 (p. 60); 1995 (p. 60), 1997 (p. 183, for 1995)

						Year		Male		Female

						1991		10671		9189

						1994		10585		9380																				Unadjusted 90 Census

																														male		female

																												1990		12254905		10965946		1.118

																												1989		12304824		11027053		1.116

																												1988		12672092		11508503		1.101

																												1987		12676790		11617575		1.091

																												1986		11140519		10270212		1.085

																												1985		10405433		9576857		1.087

																												1984		9922498		9133580		1.086

																												1983		10518627		9677860		1.087

																												1982		11419500		10595842		1.078

																												1981		9364817		8721729		1.074
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		Standard Errors Around Sex Ratios for China (for Figure 4)

								South K		106.3		106.4333333333		107.1		107.4666666667		108.3333333333		109.8		109.9666666667		111.2666666667		111.2666666667		113.8333333333		113.5333333333		114.1666666667		113.7666666667		114.7		114.5666666667		113.3333333333		114.5666666667		111		109.9755911388		109.3110049288		109.9776715955		109.6020804567		109.7333333333		109.2333333333		108.9666666667		108.2

								Souh K +3		109.3		109.4333333333		110.1		110.4666666667		111.3333333333		112.8		112.9666666667		114.2666666667		114.2666666667		116.8333333333		116.5333333333		117.1666666667		116.7666666667		117.7		117.5666666667		116.3333333333		117.5666666667		114		112.9755911388		112.3110049288		112.9776715955		112.6020804567		112.7333333333		112.2333333333		111.9666666667		111.2

										1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2005

		0.5145631068		proportion male births				0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146		0.5146				0.5146

		0.4854368932		proportion female births				0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854		0.4854				0.4854

		1.060		implied Sex  Ratio Births				1.0601565719		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060		1.060				106.016

		N Size (Age Zero)						1000		19860		19244		18627		11603		166772		17771		17007		16452		11820		11819520		13853		13668		13328		13450		161042				5,000

												0.0036028152

		Standard Error =						6.71		1.50		1.53		1.55		1.97		0.52		1.59		1.63		1.65		1.95		0.06		1.80		1.81		1.84		1.83		0.53				3.00

		[SRT (.5146 * .4854/N)] * (1/.4854*.4854)

										118.3		116.7		115.1		116.3		116.6		116.2		117.0		117.0		119.4		117.8		115.6		119.9		117.5		121.2		118.88				117.8

		Absolute Adjustment to SR Zero						0.826446281		117.5		115.9		114.3		115.5		115.7		115.3		116.2		116.2		118.5		117.0		114.8		119.0		116.7		120.4		118.1		-0.8		108.0

		to get more feminine SRB										1.091

		(assumes IMRm=32/1000, IMRf=40/1000)

										120.5		118.9		117.4		119.4		116.8		118.5		119.5		119.5		122.4		117.1		118.4		122.7		120.4		124.0		119.1				112.0		6.00

		Confidence Intervals Around SRB								117.5		115.9		114.3		115.5		115.7		115.3		116.2		116.2		118.5		117.0		114.8		119.0		116.7		120.4		118.1				106.0

										114.5		112.8		111.2		111.5		114.7		112.2		113.0		112.9		114.6		116.8		111.2		115.4		113.0		116.7		117.0				100.0

		IMR/thousand

		2000.0		1990.0						69334		69334		69334		69334		166772		63050		63050		63050		63050		11819520		54299		54299		54299		54299		54299				54299

		33.0		47.0		40

		25.0		40.0		32				0.81		0.81		0.81		0.81		0.52		0.84		0.84		0.84		0.84		0.06		0.91		0.91		0.91		0.91		0.91				0.91

										115.78		115.78		115.78		115.78		115.69		116.57		116.57		116.57		116.57		116.90		117.73		117.73		117.73		117.73		117.73				0.00

										117.4		117.4		117.4		117.4		116.7		118.3		118.3		118.3		118.3		117.0		119.6		119.6		119.6		119.6		119.6				1.8

		116.6		9.0						115.8		115.8		115.8		115.8		115.7		116.6		116.6		116.6		116.6		116.9		117.7		117.7		117.7		117.7		117.7				0.0

										114.2		114.2		114.2		114.2		114.7		114.9		114.9		114.9		114.9		116.8		115.9		115.9		115.9		115.9		115.9				-1.8

		116.2		8.0																116.6										117.7

		117.0		7.0

		117.0		6.0

		119.4		5.0

		117.8		4.0

		115.6		3.0

		119.9		2.0

		117.5		1.0
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Sources:  Data all from China's National Bureau of Statistics.   2000 Census and 1995 BI-Census (Population Census Office 2002, 1997); Annual Surveys of Population Change (Dept. of Population and Employment Statistics, 1991-1992, 1994-2005).
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Figure 1.  Estimated Sex Ratios at Birth in China - 95 Percent Confidence Intervals Around Annual Reported Data from 1991-2004
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Figure 1.  Estimated Sex Ratios at BIrth in China - 95 Percent Confidence Intervals Aggregating non-Census Years
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		Sex Ratios at Birth in China, by Rural and Urban, and by Birth Order

		(breakdown available from Long Form only, Vol. 3, p 1690, etc)

				TOTAL						RURAL						URBAN

				male		Female		SRB		male		Female		SRB		male		Female		SRB

		All births - unadjusted		12,700,194		11,151,682		113.9		10,200,655		8,911,214		114.5		2499539		2240468		111.6

		All births - standardized				109.9		109.9						107.4		109.5				109.0		111.2

		First births		6,044,642		5,745,672		105.2		4,342,812		4,144,144		104.8		1701830		1601528		106.3				0.7198244254

		Second births		4,086,426		3,376,697		121.0		3,507,781		2,905,224		120.7		578645		471473		122.7												Story of sex ratios at birth between 2005 is

		Third+ births		2569126		2029313		126.6		2350062		1861846		126.2		219064		167467		130.8												that urban…. Etc.

		All births						120.5						121.1						118.0

														113.6						115.3				Table 4.  Birth Order Distribution Standardized to Total Birth Order Distribution for 2000

		Percent Births by

		Birth Order:																						Year		Total		Rural		Urban		Rural Excess

		First		48%		72%		68%		43%		66%				68%		84%						reported

		Second		32%		23%		26%		34%		27%				23%		14%						2000		119.9		121.7		116.4		5.3										Rural continue to lead urban with

		Third+		20%		5%		6%		23%		7%				9%		2%						2005		120.5		114.5		111.6		2.9										expanding gap

		0.4943139064				76.0						88.4		75.7				89.6		76.8				standardized*

						27.5						16.6		27.5				16.8		27.9				2000		119.9		118.8		122.2		-3.4										Urban continue to lead rural with

						6.3						2.4		6.3				2.5		6.5				2005		109.9		109.5		111.2		-1.7										shrinking gap

		Percent Non-first Births				51%						56%						30%						*For each year and sector, sex ratios by birth order are standardized to the total birth order

																								distribution reported in the 2000 census long form

		7606007																						Reported TFR in long form 2000 was 1.22, compared to 1.35 in 2005 sample census.

		6508529

		1.169





ValueFig6b

		Sex Ratios at Birth in China, by Rural and Urban, and by Birth Order

		(breakdown available from Long Form only, Vol. 3, p 1690, etc)

				TOTAL						RURAL						URBAN

				male		Female		SRB		male		Female		SRB		male		Female		SRB

		All births - unadjusted		88,042		73,067		120.5		52,962		43,111		122.9		35080		29956		117.1

		All births - standardized				118.6		118.6						112.9		117.9				114.9		118.7

		First births		52,746		48,653		108.4		27,517		25,790		106.7		25229		22863		110.3				0.5257152437

		Second births		30,041		20,976		143.2		21,188		14,530		145.8		8853		6446		137.3												Story of sex ratios at birth between 2005 is

		Third+ births		5255		3438		152.9		4257		2791		152.5		998		647		154.3												that urban…. Etc.

		All births						120.5						122.9						117.1

														112.9						114.9				Table 4.  Birth Order Distribution Standardized to Total Birth Order Distribution for 2000

		Percent Births by

		Birth Order:																						Year		Total		Rural		Urban		Rural Excess

		First		65%		72%		68%		58%		66%				79%		84%						reported

		Second		29%		23%		26%		34%		27%				18%		14%						2000		119.9		121.7		116.4		5.3										Rural continue to lead urban with

		Third+		7%		5%		6%		8%		7%				3%		2%						2005		120.5		122.9		117.1		5.7										expanding gap

		0.6293813505				78.3						90.0		77.1				93.1		79.7				standardized*

						32.6						20.0		33.2				18.8		31.3				2000		119.9		118.8		122.2		-3.4										Urban continue to lead rural with

						7.6						2.9		7.6				3.0		7.7				2005		118.6		117.9		118.7		-0.8										shrinking gap

		Percent Non-first Births				37%						45%						26%						*For each year and sector, sex ratios by birth order are standardized to the total birth order

																								distribution reported in the 2000 census long form

		7606007																						Reported TFR in long form 2000 was 1.22, compared to 1.35 in 2005 sample census.
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ValueFig6

		Sex Ratios at Birth in China, by Rural and Urban, and by Birth Order

		(breakdown available from Long Form only, Vol. 3, p 1690, etc)

				2000												2005

				male		Female		SRB		male		Female		SRB		male		Female		SRB

		All births - unadjusted		644609		537529		119.9		644609		537529		119.9		88,042		73,067		120.5

		All births - standardized						119.9						119.9		119.9				118.6		118.6

		First births		416004		388367		107.1		416004		388367		107.1		52,746		48,653		108.4				1

		Second births		185898		122363		151.9		185898		122363		151.9		30,041		20,976		143.2

		Third+ births		42707		26799		159.4		42707		26799		159.4		5255		3438		152.9

		All births						116.9						116.9						117.5

														116.9						115.6

		Percent Births by

		Birth Order:

		First		65%		72%		68%		65%		72%				60%		67%

		Second		29%		23%		26%		29%		23%				34%		29%

		Third+		7%		5%		6%		7%		5%				6%		5%

						77.4						71.3		77.4				78.3		78.3

		0.6804374785				34.6						43.6		34.6				32.6		32.6

						7.9						7.5		7.9				7.6		7.6

		Percent Non-first Births				32%						32%						37%

		7606007

		6508529

		1.169





Chart1

		Sex Ratios at Birth in China, by Rural and Urban, and by Birth Order

		(breakdown available from Long Form only, Vol. 3, p 1690, etc)

				TOTAL						RURAL						URBAN

				male		Female		SRB		male		Female		SRB		male		Female		SRB

		All births - unadjusted		644609		537529		119.9		436632		358874		121.7		207977		178655		116.4

		All births - standardized						119.9						113.0		118.8				116.4		122.2

		First births		416004		388367		107.1		251076		237653		105.6		164928		150714		109.4				0.6075915218

		Second births		185898		122363		151.9		148895		97865		152.1		37003		24498		151.0

		Third+ births		42707		26799		159.4		36661		23356		157.0		6046		3443		175.6

		All births						116.9						118.6						113.5

														110.2						113.5

		Percent Births by

		Birth Order:

		First		65%		72%		68%		58%		66%				79%		84%

		Second		29%		23%		26%		34%		27%				18%		14%

		Third+		7%		5%		6%		8%		7%				3%		2%

						77.4						89.1		76.3				79.1		79.1

						34.6						20.9		34.6				34.4		34.4

						7.9						3.0		7.8				8.8		8.8

		Percent Non-first Births				32%						39%						18%

		7606007

		6508529

		1.169
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		Data  From Oster Analysis (n = 38) and SRB from IDB for Same Countries

		Country		Prevalence		IDB, SRB

		Australia		0.7540		1.0607		106.07

		Bahrain		0.6200		1.0487		104.87

		Bangladesh		4.4180		1.0600		106

		Belgium		0.7000		1.0552		105.52

		Brazil		1.0780		1.0500		105

		Canada		0.1660		1.0500		105

		Chile		0.3400		1.0553		105.53

		China		13.6100		1.0910		108.3

		Czech Republic		1.2910		1.0581		105.81

		Denmark		0.3210		1.0580		105.8

		Egypt		7.0530		1.0500		105

		Fiji		5.3140		1.0500		105

		Finland		0.0500		1.0459		104.59

		France		0.2350		1.0545		105.45

		Germany		1.2250		1.0555		105.55

		Greece		1.4050		1.0559		105.59

		Iran		3.2900		1.0500		105

		Israel		0.8080		1.0500		105

		Italy		2.3930		1.0632		106.32

		Japan		0.6700		1.0540		105.4

		Malaysia		4.8550		1.0713		107.13

		Mexico		0.3300		1.0500		105

		Netherlands		0.7500		1.0535		105.35

		Pakistan		2.8680		1.0500		105

		Philippines		8.5480		1.0500		105

		Romania		1.5810		1.0637		106.37

		Russia		3.9310		1.0600		106

		Singapore		4.0840		1.0900		109

		Spain		1.0640		1.0643		106.43

		Sweden		0.2320		1.0587		105.87

		Switzerland		0.7660		1.0460		104.6

		Thailand		5.5810		1.0554		105.54

		Tunisia		5.9340		1.0777		107.77

		Turkey		4.0410		1.0500		105

		United Kingdom		0.0530		1.0516		105.16

		United States		0.5550		1.0500		105

		Yugoslavia		1.5560		NA		0

		0.0008558468

		0.0008558468
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		Data  From Oster Analysis (n = 38) and SRB from IDB for Same Countries

																				Oster						South Korea and Yugosl.. Removed from IDB (N=36)

		Country		Total Fertility Rate		Life Expectancy		Infant Mortality		Region		Number Tested		Prevalence		Log GDP 1995		Share Boys Born		SRB				IDB, SRB										ShareBoy		SRB		Hep B, Prv.

		Australia		1.82		77.89854		6		Oceania		75852		0.7540		9.896561		0.5133798		105.5				1.0607										0.515		106.1		0.7540

		Bahrain		3.46		72.43317		14		Asia		7714		0.6200		9.224019		0.5109463		104.5				1.0487										0.512		104.9		0.6200

		Bangladesh		3.3525		58.30488		75		Asia		47086		4.4180		6.878706		0.5143079		105.9				1.0600										0.515		106.0		4.4180

		Belgium		1.57		77.23683		7		Europe		4058		0.7000		9.984855		0.5139061		105.7				1.0552										0.513		105.5		0.7000

		Brazil		2.446667		66.87463		41		South America		316437		1.0780		8.697189		0.5108078		104.4				1.0500										0.512		105.0		1.0780

		Canada		1.639		78.21805		6		North America		137297		0.1660		9.990161		0.5135229		105.6				1.0500										0.512		105.0		0.1660

		Chile		2.366		74.88731		12		South America		117705		0.3400		9.320295		0.5108433		104.4				1.0553										0.513		105.5		0.3400

		China		1.92		69.39839		37		Asia		60453		13.6100		8.030032		0.5266114		111.2				1.0910										0.520		108.3		13.6100

		Czech Republic		1.278		73.36585		7		Europe		4096		1.2910		9.241166		0.513217		105.4				1.0581										0.514		105.8		1.2910

		Denmark		1.807		75.21098		6		Europe		6526		0.3210		10.00112		0.5138061		105.7				1.0580										0.514		105.8		0.3210

		Egypt		3.63		65.34097		56		North Africa		4261		7.0530		7.917983		0.5159014		106.6				1.0500										0.512		105.0		7.0530

		Fiji		3.3		67.70244		21		Oceania		3217		5.3140		7.857563		0.516791		106.9				1.0500										0.512		105.0		5.3140

		Finland		1.81		76.40952		4		Europe		5000		0.0500		9.802917		0.511663		104.8				1.0459										0.511		104.6		0.0500

		France		1.713		77.78342		6		Europe		309052		0.2350		9.960254		0.5128405		105.3				1.0545										0.513		105.5		0.2350

		Germany		1.25		76.21305		5		Europe		9456		1.2250		9.92252		0.5135633		105.6				1.0555										0.514		105.6		1.2250

		Greece		1.32		77.5378		8		Europe		326406		1.4050		9.397388		0.5168173		107.0				1.0559		95								0.514		105.6		1.4050

		Iran		3.28		67.11171		43		Asia		182830		3.2900		8.585015		0.500668		100.3				1.0500										0.512		105.0		3.2900

		Israel		2.9		77.35073		7		Asia		177851		0.8080		9.80226		0.5134624		105.5				1.0500										0.512		105.0		0.8080

		Italy		1.18		77.80693		6		Europe		722482		2.3930		9.894907		0.5143905		105.9				1.0632										0.515		106.3		2.3930

		Japan		1.422		79.53634		4		Asia		3960057		0.6700		10.0068		0.5145599		106.0				1.0540										0.513		105.4		0.6700

		Malaysia		3.404		71.74146		11		Asia		19763		4.8550		9.236108		0.5147378		106.1				1.0713										0.517		107.1		4.8550

		Mexico		2.9		72.02683		30		North America		88918		0.3300		8.934888		0.5055829		102.3				1.0500										0.512		105.0		0.3300

		Netherlands		1.53		77.40463		6		Europe		128118		0.7500		9.895329		0.5123061		105.0				1.0535										0.513		105.4		0.7500

		Pakistan		5.2		60.8761		90		Asia		202653		2.8680		7.35119		0.5182361		107.6				1.0500										0.512		105.0		2.8680

		Philippines		3.784		67.74878		36		Asia		10864		8.5480		8.092476		0.5199612		108.3				1.0500										0.512		105.0		8.5480

		Romania		1.343		69.4561		21		Europe		256733		1.5810		8.380691		0.513572		105.6				1.0637				0.0009		0.0004		0.00037		0.515		106.4		1.5810

		Russia		1.34		64.82122		18		Europe		8362		3.9310		8.398103		0.5145612		106.0				1.0600				100		100		100		0.515		106.0		3.9310

		Singapore		1.71		76.39512		4		Asia		86020		4.0840		10.13291		0.5173789		107.2				1.0900				0.09		0.04		0.037		0.522		109.0		4.0840

		South Korea		1.75		71.77073		6		Asia		4117934		6.5120		9.421828		0.5215752		109.0				1.1650										0.516		106.4		1.0640

		Spain		1.18		77.10244		6		Europe		78341		1.0640		9.617869		0.5173761		107.2				1.0643				0.513		0.513		0.513		0.514		105.9		0.2320

		Sweden		1.73		78.74049		4		Europe		4311		0.2320		9.862005		0.5139959		105.8				1.0587				0.603		0.553		0.55		0.511		104.6		0.7660

		Switzerland		1.47		78.42195		5		Europe		9006		0.7660		10.12101		0.5132782		105.5				1.0460				0.397		0.447		0.45		0.513		105.5		5.5810

		Thailand		2.022		68.94634		29		Asia		96272		5.5810		8.778402		0.5130615		105.4				1.0554				1.5188916877		1.2371364653		1.2222222222		0.519		107.8		5.9340

		Tunisia		2.67		71.35366		29		North Africa		40525		5.9340		8.4662		0.5160846		106.6				1.0777										0.512		105.0		4.0410

		Turkey		2.65		68.33903		50		Europe		59589		4.0410		8.638137		0.5157346		106.5				1.0500				1.54		1.2371364653		1.2222222222		0.513		105.2		0.0530

		United Kingdom		1.71		76.6378		6		Europe		71700		0.0530		9.868962		0.5136417		105.6				1.0516				11.2400		11.2400		11.2400		0.512		105.0		0.5550

		United States		2.019		75.62195		8		North America		23584		0.5550		10.21549		0.5124101		105.1				1.0500

		Yugoslavia		1.58		72.08439		10		Europe		3218		1.5560		7.600903		0.5169021		107.0				NA				1.048		1.048		1.048

																												88.7600		88.7600		88.7600

																												110.33008		106.9258938702		106.7582577778

																												5.13008		5.13008		5.13008

																												105.2		101.7958138702		101.6281777778

																												106.6		106.6		106.6

																												101		101		101

																												75%		14%		11%

																												Oster		G&W1		G&W2

																												106.6				106.6

																												105.2				101.6

																												101.0				101.0

																												75%				4%

		0.0008558468		0.368208726		0		0		0				0.0009

		0.0003667508		0.1568427529
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Figure3

		Master File of Sex Ratios at Birth in East Asia (data in black non-italic all verified)

				Annual Data Series, 1977 to Most Recent														Three Year Averages, Starting 1980

				Taiwan		South Korea		Singapore		Hong Kong		Japan						Taiwan		S. Korea		Singapore		Hong Kong		Japan

								Chinese														Chinese

		1977		106.2		104.2		107.4		106.8		106.1

		1978		107.5		111.3		107.4		106.6		106.0																		China

		1979		107.1		106.4		109.0		106.9		106.2						Taiwan		South Korea		Singapore-Chinese		Hong Kong		Japan		China		Reported

		1980		106.2		105.3		107.6		107.1		106.0				1980		106.8		106.3		108.3		106.6		106.0

		1981		106.9		107.2		108.4		105.9		105.9				1981		106.7		106.4		108.4		106.4		105.8		106.8

		1982		107.0		106.8		109.1		106.2		105.5				1982		107.0		107.1		108.9		106.0		105.7		106.9

		1983		107.0		107.3		109.2		105.9		105.7				1983		107.1		107.5		109.4		106.3		105.5		107.0		107.7

		1984		107.3		108.3		109.8		106.9		105.4				1984		106.8		108.3		109.3		106.5		105.6		107.1		108.3

		1985		106.2		109.4		108.8		106.7		105.6				1985		107.0		109.8		109.2		106.7		105.6		107.2		111.2

		1986		107.5		111.7		109.0		106.4		105.9				1986		107.3		110.0		108.6		106.3		105.8		107.5		112.1

		1987		108.2		108.8		107.9		105.9		105.8				1987		107.9		111.3		107.8		106.5		105.8		107.8		110.8

		1988		108.1		113.3		106.5		107.4		105.6				1988		108.3		111.3		107.5		106.4		105.7		108.1		108.1

		1989		108.6		111.7		108.2		105.9		105.6				1989		109.0		113.8		107.9		107.0		105.5		108.3		111.4

		1990		110.3		116.5		108.9		107.7		105.4				1990		109.7		113.5		108.0		106.7		105.6		109.1		114.7

		1991		110.3		112.4		106.8		106.4		105.7				1991		110.2		114.2		107.7		107.1		105.7		109.6		116.1

		1992		110.0		113.6		107.3		107.2		106.0				1992		109.6		113.8		107.3		107.0		105.8		110.1		114.4

		1993		108.6		115.3		107.8		107.5		105.6				1993		109.2		114.7		107.2		107.7		105.7		110.6		114.0

		1994		108.9		115.2		106.5		108.5		105.6				1994		108.5		114.6		107.6		107.8		105.5		111.1		112.8

		1995		107.9		113.2		108.6		107.5		105.2				1995		108.5		113.3		108.0		107.6		105.5		111.6		115.6

		1996		108.8		111.6		108.9		106.7		105.6				1996		108.5		111.0		108.8		107.7		105.3		112.0		115.6

		1997		108.9		108.2		108.9		108.8		105.2				1997		108.8		110.0		107.9		108.4		105.4		112.5		115.6

		1998		108.7		110.1		106.0		109.7		105.4				1998		109.0		109.3		108.2		109.1		105.4		113.0		115.6

		1999		109.5		109.6		109.8		108.7		105.6				1999		109.2		110.0		108.1		109.3		105.6		113.5		115.6

		2000		109.4		110.2		108.4		109.4		105.8				2000		109.2		109.6		108.4		109.1		105.6		114.0		116.9

		2001		108.7		109.0		107.0		109.1		105.5				2001		109.3		109.7		107.1		108.6		105.7		114.0

		2002		109.8		110.0		105.9		107.3		105.7				2002		109.6		109.2		106.5		108.2		105.6		114.0

		2003		110.2		108.7		106.5		108.2		105.5				2003		110.2		109.0		106.4		107.8		105.5		114.0		available

		2004		110.7		108.2		106.8		107.8		105.2				2004		110.0		108.2		106.8		108.6		105.3		114.0

		2005		109.0		107.7		107.1		109.8		105.3				2005		109.8		107.8		106.9		109.7		105.3		114.0

		2006		109.7		107.4		106.9		111.5		105.3

		2007

		2006		verified from HK conference paper project												2006

				Korea:  Annual Report on Live Births-Deaths Statistics (latest 1999)

				Korea National Statistical Office.(discrepancy in 98 betw. Male/female and actual published ratio?)

				Korea - see  http://kosis.nso.go.kr/cgi-bin/sws_888.cgi?ID=DT_1B8000A&IDTYPE=3&A_LANG=2&FPUB=4&SELITEM=

				Taiwan:  Taiwan-Fukian Demographic Factobook										also http://www.stat.gov.tw/bs2/bulletin/se.htm (monthly bulletin)

				Singapore:  Monthly Statistical Book (by ethnicity, December 2000 lates)

				Hong Kong

						Demographic Statistics Section, Census and Statistics Department

						demo_1@censtatd.gov.hk

						Statistics on Women and Men, for 2000?

				Japan		Latest Demographic Statistics, 2000; National Institute of Population and Social Security Research, Tokyo, Japan.

						http://www.nso.go.kr/eng/index.html												South Korea

		Korea:  National Statistical Office at http://www.nso.go.kr/cgi-bin/html_out.cgi?F=X17fe4_rbd30.html.

		Taiwan:   1977-1980 data from Social Indicators in Taiwan Areas of the Republic of China 1991, pp. 54-55;

		1981-1999 data from Social Indicators in Taiwan Area of the Republic of China 1999, p. 8-9;

		2000 data are from Taiwan-Fukian Demographic Factobook 2000, p. 929.

		http://www.stat.gov.tw/ct.asp?xItem=15409&CtNode=3622

		Singapore:  Monthly Digest of Statistics (1985-1989 are from Jan. 1990, p. 6; 1990-1994 are from Jan. 1996, p. 6,

		1995-1996 are from Jan. 1998, p. 5; 1997 is from Jan. 1999, p. 5; 1998-1999 are from Jan. 2001, p. 5; and 2000

		is from Dec. 2001, p. 5).  2002/2003 from emailed data, Registry of Births and Deaths

		Hong Kong:  1977-1980, Demographic Trends in Hong Kong 1971-1982, Census and Statistics Department, p. 101;

		1981-2001, Demographic Statistics Section, Census and Statistics Department email below. (latest 9/04)

		Japan:  Latest Demographic Statistics, 2001/2002, p. 49, National Institute of Population and Social Security

		Research, Tokyo, Japan.

				Moral?:  Rates have fallen in SK off their highs, but persistence in Taiwan, Singapore, and

				now Hong Kong as well.  Not clear whether these elevated SRBs could settle in for the long run.

				No evidence yet for "convergence" among the "mini-dragons" with other more developed areas.

				www.mhlw.go.jp/english/index

				China not included due to poor data.  No hostpital data to corroborate reporting.

				Hull (1990) started it off, and SRB almost certainly elevated there, but just no ability to

				be confident of how much.

		Kor		Korea National Statistical Office website,  http://kosis.nso.go.kr/cgi-bin/sws_888.cgi

		TWN		Taiwan-Fukien Demographic Factbooks, 1980-2004

		SNG		No net data as of 12/27/04.  All from stat yearbooks (monthly, etc.)

		JPN		Latest Dem. Research

		HK		Email, prior verified earlier

				Birth Numbers

				Male												Female

				Taiwan		South Korea		Singapore		Hong Kong		Japan				Taiwan		South Korea		Singapore		Hong Kong		Japan

								Chinese												Chinese

		1977

		1978

		1979

		1980

		1981								44610												42141

		1982								44351												41769

		1983								42836												40457

		1984								39943												37354

		1985								39296												36830

		1986								36917												34703

		1987								35979												33979

		1988								39046												36366

		1989								35815												33806

		1990								35115												32616

		1991								35197												33084

		1992								36700												34249

		1993								36505												33946

		1994								37278												34368

		1995								35566												33071

		1996								32664												30627

		1997								30880												28370

		1998								27718												25259

		1999								26712												24569

		2000



www.mhlw.go.jp/english/index
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Sources:   1982, 1990, and 2000 censuses.  1987 and 1995 1-percent sample censuses.  Hospital survey data - Zeng, et al., 1993.  Back projections by authors from child counts in 1990, 1995 and 2000 incorporate sex differences in mortality and international migration.  New school enrollments 7 years hence (and scaled for slight underenrollment of females) from Zhang, 2005.

Sources:   1982, 1990, and 2000 censuses.  1987 and 1995 1-percent sample censuses.  Births refer to the 12 months preceding each census or 1-percent sample census, except for the 1990 census, for which births refers to calendar year 1989.  Back projections by authors from child counts in 1990, 1995 and 2000 incorporate sex differences in mortality and international migration.

Births from Censuses and Intercensal Surveys

Back Projected from 1990 Census

Back Projected from 1995 1-Percent Census

Back Projected from 2000 Census

Year

Males per 100 females

Figure 1. China Sex Ratios at Birth Implied by Censuses and Intercensal Surveys: 1981-2000
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Sources:   1982, 1990, and 2000 censuses.  1987 and 1995 1-percent sample censuses.  Hospital survey data - Zeng, et al., 1993.  Back projections by authors from child counts in 1990, 1995 and 2000 incorporate sex differences in mortality and international migration.  New school enrollments 7 years hence (and scaled for slight underenrollment of females) from Zhang, 2005.

Sources:   Hospital survey data - Zeng, et al., 1993.  New school enrollments 7 years hence (and scaled for slight underenrollment of females) from Zhang, 2005.

Annual Hospital Survey Data

New School Enrollment (Year minus 7)

Year

Males per 100 females

Figure 2. China Sex Ratios at Birth Implied by Administrative Records: 1986-1995
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Sources:   1982, 1990, and 2000 censuses.  1987 and 1995 1-percent sample censuses.  Hospital survey data - Zeng, et al., 1993.  Back projections by authors from child counts in 1990, 1995 and 2000 incorporate sex differences in mortality and international migration.  New school enrollments 7 years hence (and scaled for slight underenrollment of females) from Zhang, 2005.

Sources:   Births from censuses and intercensal surveys refer to those born in the year preceding each census/survey - National Bureau of Statistics 1988, 
1997, 2007b - Population Census Office 1985, 1993, 2002; Back projections from 1990, 1995, 2000, and 2005 child counts incorporate sex differences in mortality and
 international migration; Hospital surveys -  see Zeng et al., 1993; New school enrollments 7 years hence (scaled for slight underenrollment of females) - Zhang, 2005.
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Annual hospital survey data
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Figure 3. China sex ratios at birth implied by various sources:                                                               1981-2005
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Sources:   1982, 1990, and 2000 censuses.  1987 and 1995 1-percent sample censuses.  Hospital survey data - Zeng, et al., 1993.  Back projections by authors from child counts in 1990, 1995 and 2000 incorporate sex differences in mortality and international migration.  New school enrollments 7 years hence (and scaled for slight underenrollment of females) from Zhang, 2005.

Sources:  See Figure 3.
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72% All other causes
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Year
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Figure 4.  Percent Distribution of the Difference Between Reported and Expected Sex Ratios at Birth by Cause, 1989 and 2000
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		2001		2001		2001		113.5333333333

		2002		2002		2002		114.1666666667

		2003		2003		2003		113.7666666667

		2004		2004		2004		114.7

		2005		2005		2005		114.5666666667



Sources:  2005 1-percent sample census.  2000 Census.  1995 1-percent sample census.  Data for other years from annual surveys of population change, not all of which indicate sex ratios at birth.  All ratios shown here are estimates based on child counts by sex at age zero - ratios are adjusted for estimated sex differential in infant mortality.
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Figure 5.  Estimated Sex Ratios at Birth in China - 95 Percent Confidence Intervals Around Reported Data from National Bureau of Statistics: 1991-2005
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Sources:  2005 1-percent sample census.  2000 Census.  1995 1-percent sample census.  Data for other years from annual surveys of population change, not all of which indicate sex ratios at birth.  All ratios shown here are estimates based on child counts by sex at age zero - ratios are adjusted for estimated sex differential in infant mortality.
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Figure 5.  Estimated Sex Ratios at Birth in China - 95 Percent Confidence Intervals Around Reported Data from National Bureau of Statistics: 1991-2005
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		All births - unadjusted		All births - unadjusted

		All births - standardized		All births - standardized

		First births		First births

		Second births		Second births

		Third+ births		Third+ births



Source:  2000 Census.  Long form data used because the short form does not indicate birth order distributions by rural/urban sector.  Standardization applies the sex ratio at birth by birth order in rural areas to the birth order distribution of urban areas.

Note -  2000 census long form data used because the short form does not indicate birth order distributions.  Moreover, long form results allow comparisons between two samples.  Standardization applies the birth order distribution of all births in 2000 to the sex ratio at birth by birth order in 2005. 

Source:  2000 Census long form (Population Census Office, 2002) and 2005 Sample Census (NBS, 2007b).
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Figure 4.  Sex ratios at birth reported in China's 2000 census (long form) 
and 2005 sample census; unadjusted, standardized, and by birth order
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		All births - unadjusted		All births - unadjusted

		All births - standardized		All births - standardized

		First births		First births
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		Third+ births		Third+ births



Source:  2000 Census.  Long form data used because the short form does not indicate birth order distributions by rural/urban sector.  Standardization applies the sex ratio at birth by birth order in rural areas to the birth order distribution of urban areas.
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Figure 6.  Reported Sex Ratios at Birth in China in Rural and Urban Areas by Birth Order, Census 2000 (Long Form)

121.667214677

116.412638885

113.0127631897

116.412638885

105.6481508754

109.4311079263

152.1432585705

151.0449832639

156.9660900839

175.6026720883



		





		0.754		0.754

		0.62		0.62

		4.418		4.418

		0.7		0.7

		1.078		1.078

		0.166		0.166

		0.34		0.34

		13.61		13.61

		1.291		1.291
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		7.052999		7.052999
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		3.29		3.29
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		4.855		4.855

		0.33		0.33
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Source:  Hepatitis B prevalence from <http://home.uchicago.edu/~eoster/data.html>.  Proportion of births that are male in Oster (2005; converted here to sex ratios at birth) are from United Nations (1997) and refer to births for "all available years from 1960 to the present."  In our reexamination, sex ratios at birth are taken from the International Data Base (IDB) <http://www.census.gov/ipc/www/idbnew.html>. Most data refer to 1990, although for the five countries for which the 1990 data were unavailable, we used 1995 data instead.  Of the 38 countries examined in Oster (2005), we did not include Yugoslavia, for which information is not available from the IDB, or South Korea, which we removed because sex selection already biased sex ratios in the 1980s (Figure 7).  Moreover, we used China's sex ratio at birth for 1989 (108.3) because sex selection biased sex ratios by the 1990s.  Figure shows statistical results of bi-variate linear regression.
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Figure 7.  Cross-country Relationship Between Hepatitis B Prevalence and Sex Ratio at Birth -- Two Estimates

y = 0.3682x + 104.93
R2 = 0.39

y = 0.1568x + 105.30
R2 = 0.21

105.4990729937

106.07

104.4765227213

104.87

105.89175735

106

105.7215694334

105.52

104.4186313682

105

105.5595217123

105

104.4334668216

105.53

111.242940789

108.3

105.4303457598

105.81

105.6792567739

105.8

106.5694881167

105

106.949787773

105

104.7766194247

104.59

105.2715794314

105.45

105.5765940358

105.55

106.9610522065

105.59

100.2675574568

105

105.5339607874

105

105.9267786153

106.32

105.998639173

105.4

106.0741594956

107.13

102.2583765812

105

105.0466491379

105.35

107.5705547884

105

108.3164944167

105

105.5802708726

106.37

105.9991908352

106

107.2018815588

109

109.0192648876

106.43

107.2006794525

105.87

105.7595810406

104.6

105.456176403

105.54

105.3647431863

107.77

106.647690898

105

106.4983374819

105.16

105.6097325778

105

105.0903843578

106.9973808621



		





		1980		1980		1980		1980		1980

		1981		1981		1981		1981		1981

		1982		1982		1982		1982		1982

		1983		1983		1983		1983		1983

		1984		1984		1984		1984		1984

		1985		1985		1985		1985		1985

		1986		1986		1986		1986		1986

		1987		1987		1987		1987		1987

		1988		1988		1988		1988		1988

		1989		1989		1989		1989		1989

		1990		1990		1990		1990		1990

		1991		1991		1991		1991		1991

		1992		1992		1992		1992		1992

		1993		1993		1993		1993		1993

		1994		1994		1994		1994		1994

		1995		1995		1995		1995		1995

		1996		1996		1996		1996		1996

		1997		1997		1997		1997		1997

		1998		1998		1998		1998		1998

		1999		1999		1999		1999		1999

		2000		2000		2000		2000		2000

		2001		2001		2001		2001		2001

		2002		2002		2002		2002		2002

		2003		2003		2003		2003		2003

		2004		2004		2004		2004		2004

		2005		2005		2005		2005		2005



*Vital statistics used for 3-year averages extend from 1979 through 2006.  Confidence interval above and below 3-year average in 2005 exceeds 1.0 per 100
 for Hong Kong, 1.5 per 100 for Singapore Chinese. 

Sources:  National Statistical Office, 2008; Department of Statistics, 2008; Li, 18 September 2002, 07 September 2004, 16 January 2008; Department of Statistics, 2007; 
National Institute of Population and Social Security Research, 2004; Ministry of Health, Labour and Welfare, 21 January 2008.
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Figure 5.  Sex ratios at birth reported in East Asia   
(3-year averages 1980-2005*)
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Why is sex ratio at birth 
important?
 Useful for determining gender-biased sex selection

 A high sex ratio at birth could indicate that sex selection is taking place

 Technology allows parents to know baby’s sex from an early age, parents 
may selectively abort female fetuses.

 Aside from the ethical issues of sex selection, sociological problems can 
also result:
 Shortage of eligible women (compared to men) – can impact on 

childbearing and therefore fertility 

 It is estimated that there are over 130 million ‘missing women’ globally, as 
a result of selective abortion and excess female deaths

 Skewed sex ratios at birth may also indicate problems with birth 
registration itself



Sex ratio at birth estimation
 Sex ratio at birth is the number of male live births (for a country, for a 

specified period) divided by the number of female live births (for the 
same place and time period)

 Example:

55,000 male births in 2021 in Country X
50,000 female live births in 2021 in Country X

(55,000/50,000) x 100 = 110 male births per female births in 2021



Fertility Measures



Measures of fertility – Crude 
Birth Rate (CBR)

Birth data are important

As data in their own right for planning & denominators for 
other rates

But recall: births alone do not tell us about fertility of the 
average woman, and a large number of births may just 
reflect a large population

A common measure of fertility is the crude birth rate (CBR):
the number of births per 1,000 population over a given 

period of time.



Example

Which country has higher fertility?
Country A had 164,000 births in 2011
Country B had 3,000 births in 2011



Answer: we don’t know 
The number of births alone does not tell us 
anything about the fertility of the average 
woman 
A large number of births may simply reflect a 
large population

Country A Country B 
Country Papua New 

Guinea
Tonga

Population 2011 6,188,000 106,000
Births 164,000 3,000
CBR 26.5 28.3



Crude Birth Rate (CBR)
ADVANTAGES

 Easy to understand
 Requires the least amount of information
 Helps data users to understand fertility’s contribution to population growth 

DISADVANTAGES

 Can be misleading due to the composition of its denominator:
 It includes children, men, and women outside of childbearing age 
 It can be affected by the proportion of the population who cannot have 

children 
 A very young or very old population or one that has many more males 

than females would affect the CBR
 Even when the freq. of having children among women of reproductive 

ages is the same in two countries, each country may have different crude 
birth rates



Crude birth rate in small 
populations
Generally, CBR is estimated as follows: 

𝐶𝐶𝐶𝐶𝐶𝐶 =
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑁𝑁𝑏𝑏𝑁𝑁𝑏𝑏𝑏𝑏𝑏 𝑜𝑜𝑜𝑜𝑜𝑜𝑁𝑁𝑁𝑁𝑁𝑁𝑏𝑏𝑜𝑜𝑜𝑜 𝑏𝑏𝑜𝑜 𝑎𝑎 𝑦𝑦𝑁𝑁𝑎𝑎𝑁𝑁

𝑇𝑇𝑜𝑜𝑏𝑏𝑎𝑎𝑇𝑇 𝑁𝑁𝑏𝑏𝑚𝑚 − 𝑦𝑦𝑁𝑁𝑎𝑎𝑁𝑁 𝑝𝑝𝑜𝑜𝑝𝑝𝑁𝑁𝑇𝑇𝑎𝑎𝑏𝑏𝑏𝑏𝑜𝑜𝑜𝑜
𝑥𝑥 1000

If we aggregate over 3 or 5 years, divide the average 
number of births over this period by the population size at 
the midpoint of these 3/5 years: 

𝐴𝐴𝐴𝐴𝑁𝑁𝑁𝑁𝑎𝑎𝑜𝑜𝑁𝑁 𝑜𝑜𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑁𝑁𝑏𝑏𝑁𝑁𝑏𝑏𝑏𝑏𝑏 𝑜𝑜𝑜𝑜𝑜𝑜𝑁𝑁𝑁𝑁𝑁𝑁𝑏𝑏𝑜𝑜𝑜𝑜 𝑜𝑜𝐴𝐴𝑁𝑁𝑁𝑁 𝑎𝑎 5 − 𝑦𝑦𝑁𝑁𝑎𝑎𝑁𝑁 𝑝𝑝𝑁𝑁𝑁𝑁𝑏𝑏𝑜𝑜𝑚𝑚
𝑇𝑇𝑜𝑜𝑏𝑏𝑎𝑎𝑇𝑇 𝑝𝑝𝑜𝑜𝑝𝑝𝑁𝑁𝑇𝑇𝑎𝑎𝑏𝑏𝑏𝑏𝑜𝑜𝑜𝑜 𝑎𝑎𝑏𝑏 𝑁𝑁𝑏𝑏𝑚𝑚 − 𝑝𝑝𝑜𝑜𝑏𝑏𝑜𝑜𝑏𝑏 𝑜𝑜𝑜𝑜 5 𝑦𝑦𝑁𝑁𝑎𝑎𝑁𝑁 𝑝𝑝𝑁𝑁𝑁𝑁𝑏𝑏𝑜𝑜𝑚𝑚 𝑥𝑥 1000



Patterns of child-bearing 
vary by age

o These patterns have many drivers: 
• Availability of family planning
• Cultural & Societal norms
• Costs of raising children
• Value of education



Distribution of births by age 
of mother
Example from Fiji Vital Statistics report 2012-2017:



Age-specific fertility rates

 Age-specific fertility rates (ASFRs) are the number of births 
occurring to mothers of a certain age group per 1,000 women in 
that age group over a given period of time

 ASFR's are usually calculated for women aged 15-49 in each 5-
year age group

 The advantage of ASFRs is that they are not affected by 
differences in the age distribution among women of childbearing 
ages



Age-specific fertility rates: 
estimation

Age-Specific Fertility Rates

Age of Women
(1)

15-19 593,262 36,784 62.0
20-24 587,076 81,233 138.3
25-29 505.362 65,236 129.1
30-34 424,186 37,506 88.4
35-39 385,749 17,532 45.4
40-44 325,105 4,929 15.2
45-49 266,575 512 1.9

Fertility Rate
(4) = (3)/(2) x 1,000(2)

Female Pop
(3)

Number of Births



ASFRs follow a standard 
pattern

 ASFRs start from zero at very young ages where women are not 
yet able to bear children

 Rise until they peak sometime in women’s twenties

 Decline back to zero somewhere around 50 years of age

 Variations in the pattern occur, due to factors such as age at 
marriage, the prevalence of contraceptive use, etc. 



ASFR comparisons across 5 
countries
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Total fertility rate (TFR)

TFR = (Sum of ASFR x 5 ) / 1,000

• ASFRs are good for representing fertility by age group, but difficult to use if:
• Comparing two different populations
• Examining a given population over time

• Furthermore, they are not an easily understood measure of fertility.  We 
therefore usually talk about the total fertility rate (TFR), when discussing 
fertility.

• The TFR is the average number of children a woman would give birth to during 
her lifetime if she were to pass through her childbearing years experiencing 
the present-day age-specific fertility rates 

• The TFR (for 5 year ASFRs) is calculated by adding up the age-specific fertility 
rates, multiplying this sum by 5 and dividing by 1,000



Calculating TFR - EXAMPLE

Calculation of Total Fertility Rate

Age of Women
(1)

15-19 593,262 36,784 62.0
20-24 587,076 81,233 138.4
25-29 505,362 65,236 129.1
30-34 424,186 37,506 88.4
35-39 385,749 17,532 45.4
40-44 325,105 4,929 15.2
45-49 266,575 512 1.9

480.4
TFR 2.4

Sum of ASFRs

Fertility Rate
(4) = (3)/(2) x 1,000(2)

Female Pop
(3)

Number of Births



ASFRs with aggregated data

Example

 Average number of births from 2007-2011 was 55 for women aged 
20-24

 Midpoint is July 1, 2009.  There were 300 women aged 20-24 on 
this date.

 ASFR of 20-24 year olds

= (55/300)*1000 = 183.3 for the period 2007-2011

= 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝑛𝑛𝑏𝑏𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑜𝑜 𝑤𝑤𝑜𝑜𝑛𝑛𝐴𝐴𝑛𝑛 𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐴𝐴 𝑥𝑥
𝑇𝑇𝑜𝑜𝑏𝑏𝐴𝐴𝑇𝑇 𝑤𝑤𝑜𝑜𝑛𝑛𝐴𝐴𝑛𝑛 𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐴𝐴 𝑥𝑥 𝐴𝐴𝑏𝑏 𝑛𝑛𝑏𝑏𝑚𝑚𝑚𝑚𝑜𝑜𝑏𝑏𝑛𝑛𝑏𝑏

x 

1000
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