
Population Projections:

Projecting Fertility and Mortality
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The process of developing cohort component 

population projections can be overwhelming!
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But there are projection tools to help make the job easier, and fun!
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Projecting Mortality and Fertility

 You have already determined mortality and fertility 

for the year around the base year population.

NOW

 Two aspects of mortality have to be projected:  the 

level and the pattern by age and sex. 

 Two aspects of fertility have to be projected:  the 

level and the age pattern. 
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Projecting Mortality and Fertility Levels

Some general options for projecting overall levels (eo and 
TFR)

1. Add no more information – the base year assumptions 
will then be held constant. 

2. Choose a levels of e0 and TFR in one or more  future 
years.  RUP will interpolate (linearly) between the 
values that you choose.

3. Choose logistic options, which tend to better represent 
future patterns of change. 
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Software for Logistic Projections of E(0) 

and TFR 

Base 
population

Base population adjusted 
for undercount, 

consistency with fertility 
and mortality, smoothed

Fertility

Mortality

International 
migration

Projection
Fertility and 

projected fertility

Mortality and 
projected mortality

Migration and 
projected migration

TFRLGST.xls
TFRSINE.xls
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LTSPLTNewI.xls
LTEXTNewN.xls
E0LGST.xls
E0PRJ.xls

ULTandASFR.xls



From Excel help:  Linear Trend



The Logistic function



Logistic Curve

 Particularly appropriate when you expect an S-
shape, where there is an upper limit and/or lower 
limit on the trend: 

• Lowest TFR

• Highest life expectancy

• Percent Urban (maximum 100%)



Projecting TFR and e0 With Logistic 

Curves
Fertility (TFR) and mortality (e0) can be projected 

beyond the reference date of the last available 

empirical data point using a logistic curve.  

The logistic is appealing as a model for projection of 

fertility and mortality indices because it forces the 

index time series to approach an asymptote, which is 

consistent with available evidence and because its 

flexibility allows fitting to index values that are both 

further from as well as closer to the asymptote. 
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Base Population Consistency With 

Projected Fertility, Mortality, and Migration

In addition to establishing consistency 

between current and past fertility and 

mortality with the base population data, 

it’s important that fertility and mortality in 

the years following base year, are 

consistent as well.  
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Sidebar

How long can individuals live?
http://en.wikipedia.org/wiki/Oldest_people



Projected e0 with E0PRJ.xls
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Input e(0)

Press Run

button



E0PRJ.xls Fixed Slope Output
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e0 by Sex Projected from 1960 with 

Logistic Functions
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Projected e(0) Using e0LGST.xls and e0PRJ.xls



Projected e0 : Our Guidelines

Mortality level is projected forward using E0PRJ.xls, a 

spreadsheet that fits Johnson’s “fixed-slope logistic model” to 

one or more data points.  

 Either a fixed or fitted slope may be used, but the fixed slope 

is strongly recommended.

 Unless the time series of e0 values is erratic, use the last 

estimated e0 alone.  If the time series is erratic, select 

several (say, 3 to 5) values to be entered and fitted.  E0PRJ 

will take an average of these values as its starting point.

continued  …..
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Projected E(0): Our Guidelines 

(continued)

 Use the standard asymptotes, including standard upper 

asymptotes of 82.56 for males, 88.40 for females.  These 

are the e0 values from the “ultimate life tables” which will be 

further explained.  Use the standard lower asymptotes of 25 

years.

 For purposes of interpolating or extrapolating backwards in 

time, even for short periods of time, the PAS spreadsheet 

E0LGST.xls may be used.
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Projected TFR: Our Guidelines

Fertility level is projected in one of several ways, 

depending on the value of your TFR estimates.

If your most recent TFR exceeds the assumed lower 

bound of 1.7, extrapolate TFR using the PAS program 

TFRLGST or, if a plateau in TFR is followed by a decline, 

using the PAS program TFRSINE, plus two or more 

estimates of TFR.  
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Projected TFRs with TFRLGSTNew.xls
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Input TFRs

Adjust Asymptotes, as needed

Input 

reference 

dates



Projected TFR: Our Guidelines

Fertility level is projected in one of several ways, 

depending on the value of your TFR estimates.

 If lowest (normally the most recent) estimated TFR is 3 

births per woman or higher, use TFRLGST and set the 

asymptotes at the following levels.

• lower asymptote = 2.0

• upper asymptote = 1 birth higher than the highest 

TFR being used, but not lower than 6 births per 

woman

19



Projected TFR: Our Guidelines

 If lowest (normally the most recent) estimated TFR 

is greater than or equal to 2.0 and less than 3 births 

per woman, use TFRLGST and set the asymptotes 

at:

 lower asymptote = 1.7

 upper asymptote = 4.0

 If most recent estimated TFR is less than 2 births 

but more than 1.7 births per woman, assume a 

linear change to 1.7 by the year 2050.  
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TFRs Projected with a Logistic Function
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TFRs Projected with a Logistic Function
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A Note About Our Guidelines:  The 

Exceptions
• There will be some cases where the Guidelines 

don’t apply to your data, such as in cases where 

there have been extreme increases or decreases in

e0 or TFR.

• In those cases, re-select an asymptote with care, 

and where possible check your results with those 

produced by other researchers, analysts, and 

statistical organizations. 
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Projecting TFR

The PAS workbook TFRLGST often used.  It allows for 

entering several years of estimates of TFR and then fitting 

the logistic curve to those points.

The PAS workbook TFRSINE can also be useful.  It tries 

to fit a SINE curve to some data, but in a different way.  

One of the problems with the logistic curve is that the 

values never really “hit” the asymptotes.  TFRSINE, 

however assumes that the TFR is constant up to a certain 

date then declines, also in an S shape, until it reaches a 

lower bound and then stays constant.  
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“Ultimate” Mx and ASFR Patterns
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In addition to E0PRJ and TFRLGST or 

TFRSINE (which set future overall levels of 

mortality and fertility), …

a final, or “ultimate,” set of mxs and ASFRs are 

typically used to linearly interpolate age 

patterns of mortality and fertility from the last 

data point to the end of the projection period.  



Census Bureau “Ultimate” Mx
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The “Ultimate Life Table,” composed of mx by age and 

sex, is based on countries with the lowest observed 

death rates for each of several causes of death in 

each age/sex group. 

Based on these mx values, the life expectancy of this 

ultimate life table is 82.6 for male and 88.4 for females 

(which matches the upper asymptote we use in 

E0PRJ.xls).  

You can also use MORTPAK/MATCH to generate 

model life tables with desired life expectancies at birth.



Shifting Patterns of Fertility By Level

Source ID TFR

Burkina Faso:2010.5 6.2100

Chad:2010.5 5.1795

Philippines:2010.5 3.2800

India:2010.5 2.6505

Japan:2010.5 1.3760

ULT:2100 1.7000



Projections of Mortality and Fertility

Spreadsheets for preparing components for projection

Data required Spreadsheet Procedure

Life expectancies at 

birth

PAS>E0LGST.xls

NewPAS>E0PRJ.xlt

E0LGST interpolates and 

extrapolates e(0)s at birth using a 

logistic curve.  

E0PRJ extrapolates e(0)s using a 

fixed-slope logistic function or an 

estimated slope (like E0LGST).

Total fertility rates PAS>

TFRLGST.xls

TFRSINE.xls

TFRLGSTnew interpolates and 

extrapolates TFR using a logistic 

curve.  TFRSINE extrapolates TFR 

using a sine curve.

Ultimate ASFRs and 

Mx values

NewPAS>

ULTandASFR.xls

Possible “ultimate” age patterns of 

fertilty and mortality
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