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Background

Navigating HFD complexity

• HFD already contains a huge wealth of data: by a rough estimate, tens 
of millions of number records, and counting 

• Only period fertility tables for one country, Czech Republic, have 
>95,000 records)

• Large array of dimensions and indicators, including those relatively little 
used

• Supporting data & materials: warnings, documentation, input data, 
graphical representations of source data

� This has a great potential to enrich the fertility research and contribute 
to its expansion both in breadth (adding countries & regions) and depth 
(studying new dimensions, providing more accurate and detailed 
evidence)  
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1   Database structure & dimensions



Human Fertility Database: Main Page



Main data dimensions

• Main layers of fertility data: births & fertility rates by age of 
mother (12-55+), birth order of child (0-5+, Total), period vs. 
cohort

• Tempo vs. Quantum of fertility
• Female population (exposure) data: age (12-55+) & age + parity 

estimates (0-4+)
• Additional datasets: input data: live births by months, census 

and register data on parity distribution of mothers 
• Input categories as obtained from the source data (e.g., 

wider birth order/parity categories) 



2 Quick ‘n easy job: HFD lite



Human Fertility Database: Main Page



The “HFD -lite”

• For users who seek fast access to most commonly used indicators of 
period and cohort fertility.

• All countries & time series in one Excel file.

• Free access without registration.

• Five indicators at present: 

� total fertility rates;
� mean age at birth;
� mean age at first birth;
� completed cohort fertility rate;
� cohort childlessness



3  Country data page: Structure, materials



HFD country page



Background and Documentation

The HFD provides detailed data documentation for every country. It includes: 

1) Background and 
documentation, providing 
information about data quality, 
coverage, specific data problems, 
territorial changes, historical 
peculiarities, and other important 
comments. 

2) Notes, providing details about 
specific data points in the data 
files.

3) References to the data 
sources.

Background and Documentation file for USA



HFD country page



HFD data format



HFD country page: age-specific data



HFD country page: input data



Input Data Map



Notes



4 Fertility tables



Fertility Tables



Main purpose

• Allowing in-depth analysis of parity-specific patterns of family 
building

• Main advantage: controlling for the parity distribution of the female 
population at each age

• Building blocs: (conditional) age- and parity-specific fertility rates 
(mi) and probabilities (qi)



Period and Cohort Fertility Tables

� Increment-decrement life tables modeling the process of childbearing in 
female cohorts by age and parity

� A two-dimensional progression toward older age and higher parities. 

� Fertility table functions are computed from the schedule of age- and parity-
specific fertility rates as major input data; see details in the HFD Methods 
protocol

Period tables: Describe the fertility progression in a ‘synthetic cohort’ of women 
on the basis of conditional age- and parity-specific fertility rates observed during 
one calendar year. 

Key output: summary index of period fertility controlling for age and parity, 
PATFR, and its order-specific components. 

Examples of other indicators:
• (Conditional) probability of having a child before age 40 if childless at age 30
• Cumulative (lifetime) probability of having another child for women of parity 1 

at age 25



Lexis regions for the period fertility tables



5  HFD cohort data: advantages & drawbacks



HFD cohort data: advantages & drawbacks

Cohort data: the “real picture” of family building, little affected by period ups 
and downs

• No tempo effects
• No interpretation ambiguity
• Completed fertility can be disaggregated into parity components

HFD challenges in reconstructing cohort data
• Building blocs: period Lexis triangles & parallelograms
• Limited data availability: Long time series needed to reconstruct the 

whole reproductive history of one cohort: 31 years to cover ages 15-45
• Reconstructed cohort fertility does not reflect well migrants’ fertility 

histories � may distort national cohort data & estimates
• Sensitivity to birth order data, childlessness estimates particularly 

vulnerable and potentially unstable
• Cohort parity estimates might be distorted when the input data 

provided in a 5-year ages format (and split using standard HFD 
procedures)

� Caution needed, careful checking of documentation files recommended



Period vs. cohort data: Sweden

1.00

1.20

1.40

1.60

1.80

2.00

2.20

2.40

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

period total fertility rate (TFR)

completed cohort fertility (children 

per woman); shifted by 30 years

born 1920
born 1974



How to obtain the “almost completed” fertility?

HFD summary indicators for each country 
• Completed cohort fertility (by age 50) and cumulated cohort fertility at 

age 40
• The HFD-lite Excel file shows completed CTFR estimates by age 44 

Users may analyse trends in (almost) completed fertility by studying 
cumulative data & choosing their own age categories

• Additional long-term series found in census-based parity distributions 
in input data



How to obtain the “almost completed” fertility?



How to obtain the “almost completed” fertility?



6 Human Fertility Collection / HFC









HFC data format



References



HFC Collections



EMPIRICAL
ILLUSTRATIONS



7  Empirical illustrations: Fertility tables

These illustrations based on paper in progress:

“Fertility tables in the Human Fertility Database: 
Construction and illustrations”

Tomáš Sobotka, Aiva Jasilioniene, Evgeny M. Andreev, Dmitri A. Jdanov, 
Kryštof Zeman, Vladimir M. Shkolnikov, and Joshua R. Goldstein



First births in the US, Netherlands and Japan

Parity-specific first birth rates by age (m1(x),left panel) and cumulative 
probability of having a first birth sb1(x) by a given age x in 2008, right 
panel 

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

15 20 25 30 35 40 45

m
1

(x
)

Age

NL

US

JAP

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

15 20 25 30 35 40 45

S
b

1
(x

)

Age

NL

US

JP



First birth postponement & “recuperation” 
in the Netherlands

Association between childlessness at age 30 and the conditional 
probability of having a first child at ages 30 to 40 and 35 to 40, 
women born 1935-77
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Maternity benefits and parity-specific fertility 
changes in Ukraine, 2003-9

Parity-specific changes in fertility in Ukraine: link between 
expanding maternity benefits and table-based period parity 
progression ratios (PPRi,i+1)



8  Illustrations: Topics in fertility research



Comparative cross-country studies (1)

Source:
Frejka, Basten et al. 2015



Comparative cross-country studies (2)

Source:
Burkimsher 2015,
Demographic Research



Developing new indicators

Source:
Bongaarts & Sobotka 2015,
Population and Development Review



Developing new methodology (1)

Source:
Schmertmann 2014
Rev. bras. Est. Pop.

http://schmert.net/calibrated-
spline/REBEP/



Developing new methodology (2)

Source:
Barakat 2014
VID WP 2014-1



Projecting cohort fertility

Source:
Myrskyla, Goldstein & Cheng 2013
Population and Development Review



9 Using HFD efficiently (3 tips)



1: Downloading zipped files



The whole HFD in one file



2: Consulting available HFD resources

Methods protocol

HFD publications



3: Consulting FAQ section

FAQ



3: Consulting FAQ section

FAQ



3: Consulting FAQ section
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