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Human Mortality Database

" FRACCESEFREVSETERSNTINS

= UCB O Dr. Wilmoth & Max-Planck O BAR &M A>T LTLVS "Human Mortality
Database" (HMD) [, 5 37 OE&#EICDOLVT, REIChI=5E Mz EE#H

" F—RSUT, F—=AMT, RSI—Y, RUVFX—, TVHYT, hF4¥, FY, Fx3,
FUI—59, TARZT, T4V5IR, VR, R49, Ao =, FLRSUR, 74N
UK, ARSI, 437, BX, ST, UNZ=7, WoVTVYT, 3504,
=a—U—5VF, JIVox—, IR—S2F, IRILEAIIL, AYF, AANXT, AANZ7,
ARAY, R)T—T Y, RMR, BE, £E, XE, 20347
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martality ore @ 3@ |b"l{lv Human Mortality Database &

HMD Main Menu
The Human Mortality Database

Registration
New User

Change Password
User's Agreement
Project

FAQ Viadimir Shkolnikov, Co-Diractor
Overview
History

John R. Wilmoth, Director University of California, Berkelay

Max Flanck Institute for Demographic Research

People
Acknowledgements
Research Teams
HMD Publications

Methods
Brief Summary
Full Protocol
Special Methods

Data
What's New
Explanatory Notes
Data Availability
Zipped Data Files
Citation Guidelines

Links
Max Planck Institute

UC Berkeley

UC Berkeley Demography
Human Life Table Database
Canadian HMD

General

Contact us

The Human Mortality Database (HMD) was created to provide detailed mortality and population data to
researchers, students, journalists, policy analysts, and others interested in the history of human longewvity,
The project began as an outgrowth of earlier projects in the Departrment of Demography at the University
of California, Berkeley, USA, and at the Max Planck Institute for Demographic Research in Rostock,
Germany {(see history), It is the work of two teams of researchers in the Usa and Germany (see research
teams), with the help of financial backers and scientific collaborators from around the world (see
acknowledgements).

We seek to provide open, international access to these data. At present the database contains detailed
population and mortality data for the following 37 countries or areas:

Australia Finland Lithuania Spain
Austria France Luxembourg Sweden
Belarus Germany Metherlands Switzerland
Belgium Hungary MNew Zealand Taiwan
Bulgaria Iceland Morway LK.
Canada Ireland Foland LS. A,
Chile Israel Portugal Ukraine
Czech Republic Italy Russia

Cenmark Japan Slovakia

Estonia Latvia Slovenia




Human Fertility Database

n THEDEHFHEAEEIE, Human Ferility Database (HFD)

MhoET—2ELTRE#EShTLNS

® HFD (& Max-Planck B3 fr& 41— AQBFRAICEK ST
HEEESATS
http://Iwww.humanfertility.org/cgi-bin/main.php

HFD Main Menu
Registration

Login

New User
Change Password
User Agreement

About the Project

FAQ
History
Overview

People

Research Teams
Advisory Board

Acknowledgements

Methods

Methods Protocol
Data

What's New

Explanatory Notes

Data Availability

Data Formats

Zipped Data Files
Citation Guidelines

Links

Max Planck Institute
for Demographic Research

‘/\ The Human Fertility Database

Tomas Sobotka
Co-Director

Vladimir M. Shkolnikov
Co-Director

Joshua R. Goldstein
Director

The Human Fertility Database (HFD) is a joint project of the Max Planck Institute for Demographic Research (MPIDR) in Rostock, Germany and
the Vienna Institute of Demography (VID) in Vienna, Austria, based at MPIDR. We seek to provide free and user-friendly access to detailed,
well-documented and high-quality data on period and cohort fertility and thus to facilitate research on changes and inter-country differences
in fertility in the past and in the modern era.

The HFD is entirely based on one and the same type of initial data - officially registered birth counts by calendar year, mother's age (and/or
cohort) and (whenever possible) biological birth order. These data, together with total female population exposure from the Human Mortality
Database (www.mortality.org) and parity-specific female population exposure from selected population censuses, population registers, or
large-scale surveys, are further processed using a uniform set of methods. The major HFD output includes detailed data on births,
unceonditional and conditional fertility rates, cohort and period fertility tables as well as selected aggregate indicators such as total fertility
rates, mean ages at childbearing, and parity progression ratios.

We seek to provide open, international access to these data. At present, the database contains detailed period and cohort fertility data for
the following countries:

Austria France Norway Switzerland

Bulgaria ® Germany Portugal Taiwan

Canada Hungary Russia = UK.
Czech Republic Japan Slovakia U.S.A.

Estonia Lithuania Slovenia

Finland Netherlands Sweden

The HFD will be continually updated and more countries will be added with time. Below we present countries which are on our "coming next"
list. For these countries we provide only age-specific fertility rates based on the original official data. Please be aware that these data have
not been fully processed, checked, and corrected and may not be free of mistakes and biases.

Belarus Ireland Spain Ukraine




» HMD/HFD &35 %

® New User ELTA—ILTZRFLRENRDT—FE & %
R F—R3%R/(5 \ \
- B AL TERLWVT—2E 5o ra—kL, T#ZM%%"?
TPerl GETHMLLWVERKICIMIT5H, R TEESED
« HMD IZ2UL\TI&, Dr. Rob J. Hyndman 75‘)‘/7‘7'7EL—C
L35 demography /\y/r—U M7 I A ATEE,
> library(demography)
> ukraine <- hmd.mx("UKR", "username”, "passwd")

9 BE, ukraine ELVSA TR 77747‘@55@%
D mMx B FELNB, INRT—REEXTRIYYTMZEWNT
LESDLARIZESD, EFITIEH S, str(ukraine) TT—
g EEHDHE, year, age, pop, rate hiv7EB X, pop
& rate X F N Fh female, male, total M54 51) X+

. fema%I)e, male, total [&, #FHh 111x51 ) matrix |75
LY

o HFD [ZFE=x Uiz sy —O &L 1
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x <- read.delim("https://sites.google.com/site/postdemotrans/progress/ukrainepop2001.txt)
library(pyramid) # CRAN H\i54 > X — )L A[ BE
pyramid(x, Cstep=10, Laxis=0:5*100000, AxisFM="d")




W YIOSATER/RADTETETILO fitting

R EMBADETILOUTIIOHDEREIFRE
c EORRTETILVEE>N?
>Siler ETILHRAD=_XLEEZTNSH T/
FA =35 DL B DTN
>sDenny ETILM 3 /I8SA—ZTHESEHN KL
« BTIEOHIL X, IX, gx DEN TSN ?
c BIMER R ET DRARIL, FEEBIFETIZDOLNT,
ETIVET—RADEDZFMELELD TN ?
« optim () @ method (X ALINHY?

A



w Bk (FRAETET 2D EH)

m HMD [Z&8L, VIS4 FDERRT—2%&FHoO0—K

m STT—45% Perl DRAYY T KYERLT S

® Denny DETILEHTIEIH

m (REERTIE Siler ETILEZUTIIOHT, EEEDL
F=HKER)

f-fETE2H

Diraine, Life tables (period 1x1), Females Last modified: 0 e e e S
fear hee dx
959> 0 3214
Year bae e o A% | % o 1959 1. 453
1959 0 0.02304 0.03214 0.15 100000 3214
1950 | 0.00469 0.00468 050 96786 453 [ (99 2 100
1959 2 0.00177 0.00177 0.50 96333 170 g 1. 9
1959 3 0.00108 0.00107 0.50 96183 103 Perl® . B 7
1959 4 0.00005 0.00095 0.50 96060 91 2317 v B 74
Script 10R0 7. B2
$skind = <IN>; o . ER

fout lines = "Vear¥thze¥td<¥n";
while ($line = <IN>) |
Pline =7 A¥st([¥widy ]+ 0¥+ (Ddwdy Y o )Y+ (Ddwidy e ]+ ) ¥+ ([Ywdy . ¥
widy ¥ 1+ ) e+ (LY wdy Y ) et (DYwidy . Y D) Y (Dwidy I+ )/
Foutlines .= "E1¥tE2¥E7¥R7;
1

e TR




w EFILO) fitting 3%

® Denny ETIILEDHLDZEREH Denny() ELTER, FH#n Al
D Ix ZiRT

B F—4(rlx) EETIV (mIX) DEBHRIEDED —FHNZEIRT
BE% fDenny() 5

m optim() T fDenny() &x/METBH/35A—43 a,b,c 13 5E8
¥ fitDenny() £E &

n F—AREIFAILDDHEARAH, 1547 D fitDenny() =

fTTLTNSA—2Z TR FELTIK

A



w Denny O RISETETIL

" fmsb /W —SICEBEH

m JYBSEA Denny DETIVEFE>THS
« > library(fmsb)
« > Denny

function (a, b, c, t)

* {
« Ix<-ifelse(t<105,1/(1 +a* /(105 -))"3+b *
sqgrt(exp(t/(105 -
t))-1)+c ™ (1-exp(-2~1))), 0)
IX <-ifelse(lx > 1, 1, Ix)
return(lx * 1e+05)

}

<environment: namespace:fmsb>

* . * 4 *

1

1O§—t)3 + b % \/eXp(105t—t) —1+c¢x (1 —exp(—2t)) “i

0(t) =

a X (




» Denny ETIILD Y TIE&H

library(fmsb)

ukm <- read.delim("./data/ukmdx.txt") # 2954} BHED dx D FHs
ryears <-1961:2005

fittedpar <- matrix(rep(0, 10*length(ryears)), length(ryears), 10)
colnames(fittedpar) <- c("fa", "fb", "fc", "fRMSE", "fConv", "ma",
"mb", "mc", "mRMSE", "mConv")

fittedixs <- matrix(rep(0, 111*length(ryears)), 111, length(ryears))
colnames(fittedlxs) <- paste("Y", ryears, sep="")

# calc for females

for (yy in ryears) {

Ix <- dxtolx(subset(ukf, Year==yy)$dx)

params <-rep(0,5)

params <-fitDenny(, Ix, Method="BFGS", mode=2)
fittedpar[yy-1960, 1:5] <- params

fittedlx <- Denny(params|[1], params|[2], params][3], 0:(length(Ix)-1))
fittedixs|[, paste("Y", yy, sep="")] <- fittedIx

}

write.table(fittedlxs,"./ukflx-model-
denny.txt",quote=FALSE,sep="\t",row.names=FALSE) # 7741 JL{&TF
.«21

# ZELFRERICHTE



Denny DETILE IX [ZHTIEDHS

m 1961-2005 D, BEA RIT-FEWV =0 BUOEEl
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W BRIBHICEYFREERSD, EERBGETEE

m forecast /Sy —UFRALY, Arfima ETIILE Y TIES, JFkD/INSA—4%

TFEXAMRTE
_ ):0)=ET)L’EE’)75\ UTEHFIFESTRENE, FLEREHLF+5H

« dennyparams <- read.delim("./ukraine-params-denny.txt")
library(forecast)

# females parameter a

ffa <- ts(dennyparams$fa, freq=1, start=1961)

fitffa <- arfima(ffa)

print(projffa <- forecast(fitffa, level=c(0.95), h=50))

# females parameter b

ffb <- ts(dennyparams$fb, freq=1, start=1961)

fitffo <- arfima(ffb)

print(projffb <- forecast(fitffb, level=c(0.95), h=50))

# females parameter c

ffc <- ts(dennyparams$fc, freq=1, start=1961)

fitffc <- arfima(ffc)

print(projffc <- forecast(fitffc, level=c(0.95), h=50))
write.table(data.frame(YEAR=2006:2055,PFA=projffamean,
PFB=projffoSmean, PFC=projffcsmean),"projected-denny-

females.ixt",sep="\t",row.names=FALSE)
# BIEHRERICELT ”

2 * * * * * * * * * * * * *

*
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» THOERNHERDOEMITETIVE

m Hadwiger DETIL(TRX)

B >library(fmsb)

® >Hadwiger

® function (a=3.4,b=2.5, c =22.2)

= {

B ages <-15:54

B rval <-a*bl/c* (c/lages)*1.5 * exp(-b"*2 * (c/ages +
ages/c - 2))

B names(rval) <- ages

®  return(rval)

"}

B <environment: namespace:fmsbh>

ASFR(x) = (ab/c) x (¢/z)3/? x exp(=b? x (¢/x + x/c — 2))

A



» Hadwiger ET LD LU TIELH

library(fmsb)

asfr <- read.delim("./ASFR.txt")

ryears <- 1961:2005

ages <-15:54

fittedpar <- matrix(rep(0, 5*length(ryears)), length(ryears), 5)
colnames(fittedpar) <- ¢c("a", "b", "c", "RMSE", "Conv")
fittedasfr <- matrix(rep(0, length(ages)*length(ryears)), length(ages),
length(ryears))

colnames(fittedasfr) <- paste("Y", ryears, sep="")

# calc for females

for (yy in ryears) {

pasfr <- subset(asfr, ((Year==yy)&(Age %in% ages)))$ASFR
params <- ¢(3.4, 2.5, 22.2, 0, 0)

params <- fitHad(params[1:3], pasfr, Method="Nelder-Mead")
fittedpar[yy-1960, ] <- params

fittedpasfr <- Hadwiger(params[1], params[2], params[3])
fittedasfr[, paste("Y", yy, sep="")] <- fittedpasfr

}

write.table(fittedasfr,"./ukfittedasfr-
hadwiger.txt",quote=FALSE,sep="\t",row.names=FALSE)

m write.table(fittedpar,"./ukasfr-params-
hadwiger.txt",quote=FALSE,sep="\t",row.names=FALSE) o
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W Hadwiger EFIL/ASA—4SDIFEF I

params <- read.delim("./Ukraine-fertility/ukasfr-params-hadwiger.txt")
library(forecast) # Rob Hyndman B L-FRB/ \yFr—
library(fmsb)
# parameter a
ffa <- ts(params$a, freq=1, start=1961)
fitffa <- arfima(ffa)
print(projffa <- forecast(fitffa, level=c(0.95), h=50))
# parameter b
ffb <- ts(params$b, freq=1, start=1961)
fitffb <- arfima(ffb)
print(projffb <- forecast(fitffb, level=c(0.95), h=50))
# parameter c
ffc <- ts(params$c, freq=1, start=1961)
fitffc <- arfima(ffc)
print(projffc <- forecast(fitffc, level=c(0.95), h=50))
proja <- as.vector(projffa$mean)
projb <- as.vector(projffb$mean)
projc <- as.vector(projffc$mean)
TFRs <-rep(0, length(proja))
for (i in 1:length(proja)) {
TFRs[i] <- sum(Hadwiger(proja[i], projbli]l, projclil))
}
write.table(data.frame(YEAR=2006:2055, TFRs, proja, projb, projc),"projected-
hadwiger-asfrs.txt",sep="\t",row.names=FALSE)
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W RELTEWENSA—2EFLHTAOFA

# FRISh-AQKXAAESIYKFELT animation /3w —SZFE->TEIEICL TR
pop <-read.delim("./ukrainepop2001.txt")

dfp <-read.delim("./projected-denny-females.txt")

dmp <- read.delim("./projected-denny-males.txt")

hp <-read.delim("./projected-hadwiger-asfrs.txt")

library(pyramid); library(fmsb);

# Setting

wx <- 101; mp <- fp <- matrix(rep(0, wx*50), wx, 50) # For 50 years

mpl[,1] <- pop$Males; fp[,1] <- pop$Females

# Start simulation calculation

for (j in 2:50) {

asfr <- c(rep(0, 14), Hadwiger(hp$proja[j-1], hp$projb[j-1], hp$projc[j-1]), rep(0, wx-
54))

mmx <- gxtomx(Ixtoqx(Denny(dmp$PMA[j-1], dmp$PMB[j-1], dmp$PMC[j-1], 1:(wx-
m)

fmx <- gxtomx(Ixtogx(Denny(dmp$PMA[j-1], dmp$PMBJj-1], dmp$PMCJ[j-1], 1:(wx-
m)

baby <- sum(fp[, j-1]*asfr)

babym <- as.integer(baby*1.06/2.06+0.5); mp[1, j] <- babym

babyf <- as.integer(baby*1/2.06+0.5); fp[1, j] <- babyf

mp[2:wx, j] <- as.integer(mp[1:(wx-1), j-1]*(1-mmx))

fp[2:wX, j] <- as.integer(fp[1:(wx-1), j-1]1*(1-fmX))

}
# CNEAFELTEDT, S, 95% EHEEBOTRELBOBEEZHT FE




W RELTEWENSA—2EFLHTAOFA

# Draw graphs

library(animation) # animation 7\ —_ %5

ani.options(interval = 0.5, outdir=getwd())

saveVideo({ par(cex=0.8, las=1)

pyramid(data.frame(M=pop$Males/1000,

F=pop$Females/1000, A=pop$Age), Laxis=0:5*100,

AxisFM="d", Cstep=10)

® for (i in ¢(2:50)) { pyramid(data.frame(M=mp[, i]/1000,
F=fp[, i1/1000, A=pop$Age),

B Llab="Males\n(x1000)", Rlab="Females\n(x1000)",
Clab="",

® | axis=0:5*100, AxisFM="d", Cstep=10,
main=sprintf("Year %d projected”, i+2005))

B ani.pause()

® 11, video.name="changing-pyramid2.mp4"”, other.opts="-

300k™)

" # mp4 CHRF, RStudio hoE1TTBE, IJ7MIVERE,
BEIMIcEEINS Az
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