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Preface

The present volume contains the working manuaMQ@QRTPAK for Windows,
the United Nations software package for demograph&asurement in developing
countries. The MORTPAK software packages for demolgic measurement have had
widespread use throughout research institutiondewveloping and developed countries
since their introduction in 1988. Version 4.0 oORTPAK included 17 applications in
the areas of population projection, life-table asthble-population construction,
graduation of mortality data, indirect mortalitytiegation, indirect fertility estimation,
and other indirect procedures for evaluating ageridutions and the completeness of
censuses. Version 4.3 of MORTPAK enhanced mantheforiginal applications and
added 3 more to bring the total to 20 applicatiombe package incorporates techniques
that take advantage of the United Nations model tdbles and generalized stable-
population equations. The package, as presenteg, has been constructed with
worksheet-style, full screen data entry which talevantage of the interactive
microcomputer environment and reduces dependenaentamual.

The Population Division of the Department of Ecoimmand Social Affairs of the
United Nations Secretariat has long conducted deapbgc estimation and projection
activities at the country level, incorporating nablogical advances in the construction
of model life tables, for example. As a by-prodatthese activities, this extensive body
of computer software has been developed. MORTPAKdiready been well tested and
is now widely used for analysis of developing coyrdata and in developing country
institutions. The design of the applications in RMPAK as well as the program
MATCH has its origins in the United States CensuseBu package, Computer Programs
for Demographic Analysis (Arriaga, Anderson andigtean, 1976).

The Population Division would be pleased to recaigenments on experiences
using MORTPAK that would enhance the internationséfulness of future software
development activities. Please contact: the Dired@opulation Division, Department of
Economic and Social Affairs, United Nations, Newrk,dNew York 10017, USA.
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INTRODUCTION
A. The Demographic Procedures

The present volume presents a set of 20 computegraans for undertaking
demographic analyses in developing countries, dioty empirical and model life-table
construction, graduation of mortality data, motyaéind fertility estimation, evaluation of
census coverage and age distributions and populptigections. The 20 demographic
procedures included have been selected by the &apulDivision as useful for
evaluating demographic data from censuses andysuared preparing reliable estimates
of demographic parameters. These procedures in@igtechniques for evaluation and
estimation of demographic data, particularly thtesdniques that incorporate the United
Nations model life-table system (United Nations82Pand generalized stable population
equations (Preston and Coale, 1982).

When selecting a new application from the menuiralow in table form presents
a brief description of the procedures, categora@ubrding to their major functions: life-
table and stable population construction, mode tdble construction, graduation of
mortality data, indirect mortality estimation, inelct fertility estimation, other estimation
procedures and population projections. The paclkagphasizes mortality estimation,
reflecting the larger number of techniques avadadmhd the further advanced mortality
estimation is, compared to that of other demogr@pbmponents. (Of the nine chapters
in the United Nations manual on Indirect Technigdes Demographic Estimation
(United Nations, 1983), five are dedicated soledpnd two partially, to mortality
analysis.)

The LIFTB and STABLE programs calculate empiricéé Itables and stable
populations respectively based on age-specific atityrtrates, plus, in the latter case, an
intrinsic growth rate. The life-table method usedbased on the approach of Greville
(1943), which permits calculation of age-specifeparation factors based on the age
pattern of the mortality rates themselves. It isnde, potentially more accurate than
methods which assume constant separation factodsjere robust, under developing
country circumstances, than methods which estinsgparation factors based on
population age distributions. Although fertility dime is rendering calculation of stable
populations less applicable for many countries,oftvers fertility has changed little and
stable population analysis remains useful for eatédn of age distributions and rough
approximation of birth and death rates. Howewer,cbuntries whose fertility decline is
recent and mortality change has not greatly alténedadult age distribution, STABLE



could be useful for evaluating age distributiond atudying population dynamics among
adults. In addition, the STABLE program is usdtul static simulation of the effects of
changed growth rates and/or mortality rates ondagtebution.

The applications MATCH, COMPAR and BESTFT constrawdel life tables
and compare or graduate empirical data with redpegtmodel life table. The procedure
MATCH not only generates any United Nations or @oahd Demeny model life table
but also enables the entering of a user-desigmatathlity pattern which then can be
adjusted to correspond to any desired level. Tees-designated model may be a pattern
from a third model life-table system such as thasBrstandard (Brass and others. 1968)
but. perhaps, most importantly can be an age pattemortality for a particular country.
In the latter case a demographer can generate a&lnifedtable system specific for a
country of interest by using MATCH to constructeaiss of life tables at different levels
of life expectancy. all consistent with the coulsrgverage pattern. Comparison of an
empirical set of age-specific mortality rates to deb life-table patterns, through
COMPAR, aids the demographer in the choice of aehbfit table. However, as data
quality improves, the demographer will wish to metas many characteristics of the
original data as possible. COMPAR is then very wiséhr examining deviations of
empirical mortality patterns from the models dueitber true differences in age patterns
or to data errors. Similarly, BESTFT offers the ogpnity to graduate observed age-
specific mortality rates with respect to a mod# lable (standard), either to smooth a
series of observed rates or to estimate consistées for age groups in which data are
lacking.

The procedures UNABR and ICM graduate mortalityesain traditional age
grouping into single year values; UNABR considéms ¢éntire age range and ICM under
age 10 only. The procedures are of immediate usenwimndertaking single-year
population projections or special studies of speafje groups such as the school-age
population or the elderly.

The next group of programs all relate to indirestireation of demographic
parameters. The five procedures of CEBCS, ORPHANQ)@WV, COMBIN and BENHR
are mortality-specific. CEBCS provides estimatesnédnt and child mortality based on
data of children ever born and children surviviagulated by duration of her marriage.
Data tabulation by age of mother is no longer add within CEBCS because it was
replaced by the QFIVE procedure. ORPHAN and WID@aty out variations of the
maternal orphanhood or widowhood techniques tonesgé levels of adult mortality. The
procedure COMBIN "combines" early age mortalityirestes (perhaps produced by
CEBCS) with adult mortality estimates (perhaps poatl by ORPHAN and WIDOW)
and produces a full, consistent life table. Thdtégue BENHR is an application of the
Bennett-Horiuchi (1981) technique; it exploits tieneralized stable population equation
to estimate the completeness of death registrasorg population age distributions from
two censuses and intercensal registered deaths.

Two fertility estimation techniques are include®RTCB estimates age-specific
fertility rates based on tabulations of average Ioemof children ever born by age of



woman. The essential methodology was developed.hdyid@stara (1949). The variation
included here was proposed by Arriaga (1983); it tlae advantage of providing
estimates of fertility change over time. In the sah®83 article, Arriaga presented an
extension of the P/F technique originally developgdBrass (Brass and others, 1968).
The Arriaga extension, presented in FERTPF, alldlas demographer to estimate
fertility at two points in time under conditions f&rtility change. Children ever born data
and the pattern of age-specific fertility is neeggdrom two enumerations when fertility
has not been constant.

CENCT and PRESTO provide techniques for evaluataigtive coverage and
age recording in censuses, as well as estimatest@ttensal mortality and fertility.
CENCT provides an estimate of the coverage of emsus relative to another and hence
is an important first step before applying othetinesation techniques which assume
consistency in coverage between two censuses @IBENHR and PRESTO). Based
on two populations, tabulated by age, and the gpj@e model life table, PRESTO
enacts the "integrated method" developed by Pre$1®83), providing consistent
estimates of the birth rate, life expectancy artdraensal age distributions. Finally a
simple and easy-to-use population projection prograincluded.

PROJCT carries out a single-year projection of putetion by age and sex, based
on initial male and female populations in five-yeae groups and assumed levels and
changes in fertility, mortality and migration.

CORMOR, QFIVE and TIMSER are new applications adtedersion 4.3 of
MORTPAK. CORMOR calculates and displays correspampgrobabilities of dying for
selected age groups and for all nine model liféebTIMSER calculates and displays a
time series of a selected model life table colurmrresponding to an input series of
mortality levels. QFIVE estimates infant mortalégd under 5 mortality by applying the
two versions of the Brass method: the Trussell ivardbased on the Coale-Demeny
model life tables and the Palloni-Heligman verso@sed on the United Nations model
life tables. QFIVE was previously distributed (I0OS operating system) together with
the manual “Step-by-Step Guide to the Estimatio@lofd Mortality”, which is available
for download.



B. What's new in MORTPAK for Windows
Version 4.0

Data entry is now on worksheets that resemble dphesets, but do not have the
functionality of a full spreadsheet. These worlethavere designed to easily copy data
to and from your spreadsheet. For example, afeating a new worksheet, a user might
copy some of the data from a spreadsheet and paste the worksheet. After running
the selected MORTPAK application, all or part oé ttesults can be copied and pasted
into a spreadsheet for further calculation or f@ating graphs.

Output data now has two styles. The traditional RMBAK style is called
document output. It is ready for exporting to ardvprocessor and printing in a camera-
ready format. The output is also placed onto tleksheet and is handy for copying
results into a spreadsheet.

Some applications were enhanced. LIFTB can ad¢epias input values and
outputs can have any open age group, regardlasputf data. A larger open age group
will result in the output table being extrapolatedarge extrapolations should be done
with caution. Check the output thoroughly. PROJE®wW uses migration data.

The older versions of MORTPAK used data files witted width data fields,
which limited the size and precision of the numbéerbe data in the new input data files
can have any size or precision. The worksheeenadfiave a display format set for
selected columns. Internally, these numbers retiitheir significant digits. To see the
unformatted number, put the worksheet cell intd eabde (by pressing F2 or double-
clicking on the cell) or copy the data to a locatimving a different display format.

Version 4.3

MORTPAK can now perform batch runs from one or enmput data files. The
data files must be version 4.0 or later becauséeearersions do not contain the
application name within the data file. The batehs can be initiated from “Run” on the
main menu. The output data files can be produnezhe of two styles: one output file
created from each input file or the output data lsammerged into one file. The output
data uses comma separated value format (i.e. *szsthat they can be ready for import
into spreadsheets and databases. The first lime®umn header used to define the data
fields. Many of the input data parameters areatgukin each line of the output, similar
to many databases. This is useful if sorting altefihg data within the spreadsheet. The
following applications support batch runs at thime: BESTFT, CEBCS, FERTCB,
FERTPF, ICM, LIFTB, MATCH, QFIVE and UNABR. The lur applications cannot
produce batch runs.



For many applications, a summary table containmogp@bilities of dying are now printed
in the output worksheet. The selected indicatgs #q1, 590, 20q15, 35q15, 45015,
40930 and 20960 are displayed, if not already eioparts of the output

Enhancements to the outputs only appear in the M@¥KTworksheets. Document style
output, which produces word processing style ousputlar to MORTPAK 3, is no
longer supported and is no longer being updated.



C. Layout of the Volume

This introduction is followed by two chapters. aplter | describes the Windows-
based interface. It explains how to get starteith wsing MORTPAK, a description of
each menu and sub-menu entry, and how to use thksheets and the distinctive
features of the worksheets. Finally, it coversceldeissues that may need special
attention.

Chapter Il describes the 20 MORTPAK applicatiopgo¢edures). It describes
the purpose of each procedure, a mathematical antbgiaphic description of the
technique, the data required and a descriptionpptyang the technique with sample
input data (that is provided with the package).



I. USING MORTPAK FOR WINDOWS

A. Getting Started

To enter new data and run a MORTPAK application

Select "new" from the FILE menu and choose theieafpbn. A description of
each application is supplied. For those who analfar with the application names, an
alternative is to select the application from tHePAICATION menu. At the bottom of
the list, clicking "Description” will open up a for containing the application names and
their description. Once the worksheet is opergretie data in the shaded areas allocated
for input. Click the RUN button above the workshedo save the input data and/or
output data, choose "save as" from the FILE meRor help specific to the worksheet,
click on the "Data Entry Help" button or go to thelp menu.

To modify existing data and run a MORTPAK application

Select "open" from the FILE menu and select theitrijle. When the worksheet
appears, make any modifications to the input dathe shaded areas allocated for input.
Click the RUN button above the worksheet. To stineinput data and/or output data,
choose "save" from the FILE menu. For help spedii the worksheet, click on the
"Data Entry Help" button or go to the help menu.

To import from versions of MORTPAK prior to 4.0 and run a MORTPAK
application

Select "open" from the FILE menu and select thautnfge. MORTPAK for
Windows will automatically recognize that the file from a previous version of
MORTPAK and will ask you to indicate the applicatimame. A MORTPAK for
Windows worksheet will open with the imported inglatta in the shaded areas allocated
for input. Click the RUN button above the workshed&o save the input data and/or
output data, choose "save as" from the FILE meRor help specific to the worksheet,
click on the "Data Entry Help" button or go to tHELP menu.



B. The Menus

When MORTPAK starts, a “Getting Started” window apps on the
screen (see previous page). Most menu item witiraatically close this screen.
If needed again, see the help menu. When openimgrissheet, two command
buttons are on the form. “Data Entry Help” opensapplication specific help
window and is also available in the menu. Thedyutabeled “Show Document
Output” is for opening and closing the documentpatitwindow. Some menu
items refer to only the worksheet or only the doeatmoutput. For example,
“Copy from Worksheet” will not copy data from docant output. “Copy from
Document Output” is a separate menu item.

On the tool bar, a “W” or “D” is placed within theint and copy icons to
distinguish between the worksheet or document autp8ince the document
output is not editable, commands such as cut astk pafer to the worksheet
only.

File

New Opens up a new worksheet with no data entered.

Since each application has a different layout faleeng data and viewing
output results, an application name must first besen. Prior to opening
the worksheet, an application selection form appedrhe initial list is in

alphabetical order and can be scrolled using aldeao. This list can be
shortened by selecting one of the groups at thetdpe form. Lower in the
form, application names are listed on the left,hwét description in the
middle and a selection button to the right.

Open Opens a dialog box for selecting the input filenea Starting with version
4.0 of MORTPAK for Windows, the default file exteos is *.MPL. The
input file internally contains the application na@ssociated with the input
data. Simply choosing the file name will open ttwmrectly formatted
worksheet and fill in the input data into the cotréocation. Data from
earlier versions of MORTPAK (before version 4.0h @so be opened, but
does not contain the application name within tHe. fi Therefore, the
application name must be given before the datamported into the
worksheet. This data can be saved in the new fobypaising “Save As”
from the menu.

Note: the number of open worksheets is limited50

Close This command closes the currently active worksheet.




Save Input Data Saves the currently active worksheet without chamghe
current file name. Whenever a new worksheet isteck (input data is
blank), it has no file name. The listed file nawi# be “Untitled.MPL". To
save these worksheets, a file name must be gilfefile “Save” is chosen
instead of file “Save As”, MORTPAK will automatidgl switch to file
“Save As”.

Save Input Data As Saves the currently active worksheet. A dialog bpgns
with the current file name as a default. Any narae be chosen except
“Untitled.MPL” or the name used by another open kgbeet.

Save Document Output (*.rtf) The document output is in a format similar tdyar
versions of MORTPAK. The advantage of saving doentroutput as an
RTF file is that it keeps some of the word procgggormats. It can easily
be imported into a word processor that can open fR@s$:

Page Setup For setting print margins and selecting the pdrwwailandscape page
orientation. Can also select another printer, paperce and paper size. For
page setup to function, at least one printer dnnest be installed.

Print Worksheet ...

Print Preview Shows how the output will appear before printinghis
follows the same format at “Print Worksheet” beloWNot
all worksheet cells are printed. The cells sehbdher
printing are pre-determined for each applicatioror
customized selections, highlight the cells and tpviith
“Print Selection” from the menu. Selected pages also
be printed from here.

Print Worksheet For printing a predetermined area of the curreative
worksheet. The predetermined print area is chepenific
for each application. A dialog box will appear &miecting
a printer, selecting paper source and paper sizetiing
portrait or landscape page orientation. For sgitrargins,
use “Page Setup”. For printing a customized sieleabf
cells, use “Print Selection”.

Print Selection  For printing selected areas of the worksheet. &lagpear
highlighted on the worksheet.



Print Selected Pages Use this for printing selected pages. If unsurehef
page numbers, use print preview and print the tadec
pages from there.

Print Document Output For printing document output. Choose the smaftast
size if the output table is wide and the papenipartrait mode. For better
results, it is recommended to first export into ardv processor and
customize the output for best appearance.

Last four input files  This group contains the last four input files thetre
opened. As a convenience, press any of theseetwo e input file. For a
new installation of MORTPAK, this group will appeampty.

Exit To exit MORTPAK.

m
Q
~—+

Undo Whenever data is cut from or pasted to the worksh@®RTPAK will first
save the grid contents in case it is necessaryntto uhe change. If a
worksheet cell is not being edited when Undo isged, Undo will restore
the worksheet to what was saved previously. Ifaakaheet cell is being
edited, Undo will restore only that cell to its pi@is contents.

Select All Worksheet Cells Every cell is selected and highlighted. This is
useful for copying the entire worksheet to the lmtigrd and later pasting it
into a spreadsheet.

Cut from Worksheet Places data from highlighted cells onto the dguiol and
erases only those cells that are not in proteatealsa This data may later be
pasted into any worksheet or external spreadsheet.

Copy from Worksheet Copies data from highlighted cells to the clipboaiihis
data may later be pasted into any worksheet ormedtepreadsheet.

Paste to Worksheet Pastes data from the clipboard into unprotectedsaof the
worksheet. The data on the clipboard may be fragnveorksheet or from
an external spreadsheet. When pasted from annektgpreadsheet, only
the values will be pasted (i.e. the formula wasaopied).
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Paste, Transposed to Worksheet Pastes data from the clipboard to unprotected
areas of the worksheet, but reverses rows and caslunThe data on the
clipboard may be from any worksheet or from an mkspreadsheet.

Clear Selection from Worksheet Erases selected cells that are not in protected
areas. Protected cells will be ignored.

Round Off Selected Input Numbers This function rounds off numbers in
selected cells. Any number of decimal places fi@rthrough 10 can be
selected. This is useful for unformatted columrisnombers that are
displaying too many digits after the decimal pointhis function is used
mainly to improve the appearance of the numbershen data column.
Selecting a number too low will reduce the dataigien.

Select All Document Output The entire document output is highlighted and
ready for copying to the clipboard. After pressi@ppy from Document
Output”, paste into a word processor.

Copy from Document Output Copies data from highlighted areas of document
output to the clipboard. This data may later bstghinto a word processor
document.

Select Font Size for Document Output All newly opened worksheets have the
font size of Document Output set to 8 as a defalile font size can be set
individually for each open worksheet. To change font size of a
particular Document Output, select one of the wioelets by clicking on it
so that it becomes active. Selecting this menm igll bring up a sub-
menu with the font sizes 6.75, 8, 9, 10 and 11.is Will change the font
size of the currently active worksheet only. Thetfsize for newly opened
worksheets will remain at 8. |If text is copied tioe clipboard from
Document Output and pasted into a word processiegrdent, the font size
will be approximately the same as that chosen aboMais menu item is
also available under the View menu.

Find For finding data or text in the worksheet or docomeutput. The
worksheet is the default. “Whole word only” andftfatch case” can be
chosen. Type in the search text and press “Findt’NeNhen the end is
reached, the search start from the beginning.hdfdursor is moved, the
search will start from the position of the cursor.

11



View

Toolbar For selecting whether to display or hide the tonlbahe toolbar is a set
of shortcut icons for selected menu items. Thascavailable are “New”,
“Open”, “Save”, “Print Worksheet”, “Print Docume®utput”, “Cut”,
“Copy Worksheet”, “Copy Document Output”, “Paste”;Run”,
“Display/Update Chart — Standard” and “Find”. A "Wr “D” was placed
into the print and copy icon to distinguish betweerksheet and document
output. Icons such as cut and paste apply ontyheoworksheet because
document output cannot be edited.

Status Bar For selecting whether to display or hide the sthars The status bar
shows the date and time in the bottom of the screen

Comment Box The contents of the comment box are for the atigreactive
worksheet. To view the comments associated witbthem worksheet,
simply click the desired worksheet to make it aetivThe contents of the
comment box can be edited and are saved when theigigzaved. It is
useful for listing data sources and other issulega@ to the input data.

Select Font Size for Document Output All newly opened worksheets have the
font size of Document Output set to 8 as a defalilie font size can be set
individually for each open worksheet. To change font size of a
particular Document Output, select one of the wioelets by clicking on it
so that it becomes active. Selecting this menm iéll bring up a sub-
menu with the font sizes 6.75, 8, 9, 10 and 11is Will change the font
size of the currently active worksheet only. Thetfsize for newly opened
worksheets will remain at 8. |If text is copied tiwe clipboard from
Document Output and pasted into a word processiegrdent, the font size
will be approximately the same as that chosen aboMgis menu item is
also available under the Edit menu.

Options  Opens up a form with tabs labeled “Select Coldisile Locations” and
“General Choices”. Background colors can be chdnfpg worksheet
protected cells and edit cells. A non-active whdet will not show the new
colors unless the worksheet is closed and re-opelmethe “File Locations”
tab, default file locations can be selected for MBRK software and input
data. Whenever MORTPAK is started, the input djddox opens with the
default path chosen in the “File Locations” tabfteAwards, the input dialog

12



Application

Run

box opens with the path of the last opened fieMORTPAK is restarted,
the input dialog box opens with the path from tRé€’ Locations” tab. The
“General Choices” tab has check boxes that are dedcribed. Scale
worksheet column width indicates how wide to make ¢olumns. A value
of 100% is the standard size. If large fonts dresen (from Windows), it
might be necessary to choose a larger column vedtthat worksheet cells
will fit within the box. The percentage of the wWiow showing document
style output is also set through the Options meAll.worksheets have two
displays, the worksheet grid and the document autpvihen the document
output is open and displayed, it can take up 15%0@% of the screen.
Opened worksheets can later be set individuallgtagging the horizontal
bar above document output in the up or down divecti

Application name list This menu item is for selecting new worksheetsr tRose

familiar with the application names, this is thetést way to select them.

Description  This choice is the same as “New” from the menusekection form

is opened with a description of each applicatiomea

When the input data is ready, select “run” from thenu and then choose
“Calculate Output for Selected Worksheet” to precdse data, or simply
press the run icon. Whenever “run” is selected,dhtput is always sent to
the worksheet and to the document output windovae @ocument output
window can be shown or hidden with the toggle butbm the worksheet
form. The worksheet output is desirable for expgrtdata to external
spreadsheets by copying to the clipboard and pastio the spreadsheet.
The document output is desirable for exporting autp a word processor
for producing printed copies. This output can bmtpd, copied to the
clipboard or saved as a rich text format (*.RTH.fi The document output
style is similar to early versions of MORTPAK. Whthe worksheet output
is more suitable for export to spreadsheets, thtput is more suitable for
export into a word processor. One way is to céygydata into the clipboard
and paste it into a word processing document. “Os@y from Document
Output” from the menu or use the shortcut key icisl- Shortcut keys such
as ctrl-c are for copying data from the worksheethte clipboard and not
from document output. Another way is to selectv&S®ocument Output”
from the menu. This will save the output as a tett format (*.RTF) file.
These RTF files retain the displayed formatting @ad be opened from
your word processor. From there, the results canetited for better
presentation on paper. For example, some outpetoa wide to fit within

13



Chart

the margins and word wrapping occurs. The pagentation can be
switched from portrait to landscape and margins benreduced. If
necessary, the font size can be adjusted to Wettee margins.

Starting with version 4.3, batch processing waseddh MORTPAK for
selected applications. Batch processing requirs diles to be from
version 4.0 or later so MORTPAK can recognize thegpliaation
corresponding to the data. If the application dowd support batch
processing, a message will be displayed in theundiile. When one output
file is desired for each input file, then choosel&st Data to Create CSV
Output files” from the “Run” menu. To merge alktlbutput into one data
file, then choose “Select Data for Merged Outpu¥/Gi&” from the “Run”
menu. The output data uses comma separated \aimatf (i.e. *.csv) so
that the output data can be ready for import ipi@adsheets and databases.
The first row of the output file is a column heateidefine each column of
the data below it. The output data uses the sayhe &f a database table.
Therefore, many data parameters are repeated mreac This is useful
for sorting and filtering data within a spreadsheet

To create a chart, simply highlight the necessairpber column of numbers
and then select on of the chart type from the meifuthe highlighted
selection box is square or horizontal, it is noglenassumed the data appear
in columns. Therefore, a dialog box opens askKirtge data are in rows or
columns. On the chart window, control buttons a@ppen the right. The
first one allows the chart header plus the X-axid ¥-axis labels to be
customized. The “Copy as bitmap” button placesgfaghic image into the
clipboard ready for pasting into any image editsodtware. The “Copy as
metafile” button is better than bitmaps when pasiimto software such as
Word and Excel. To copy the metafiles properlye 8oftware must be
opened before pressing the copy button. Once ¢badie external software,
the metafile image can be enlarged without losegpiution. The “Print”
button opens a print preview window to customizedhaph before printing.
The “Close” button simply closed the chart window.

Select Chart Type for Icon The display chart icon on the tool bar is sete li

graph, as a default. This menu item allows thpldischart icon to be set to
any of the other chart types. Restarting MORTPAK set the icon back to
line graph.

Display/Update Chart — Line For making a line graph from the highlighted

column or row of cells.
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Display/Update Chart — Bar  For making a bar chart from the highlighted
column or row of cells.

Display/Update Chart — Logarithm  Same as line graph but the Y-axis is in the
log scale. Invalid data points are set to a valeiew the lowest valid data
point. A warning is then placed the chart headdicating that the lowest
data point(s) is invalid (i.e. less than or equakero). A value closer to
zero was not chosen to prevent the line from hawdngrge downward
spike.

Display/Update Chart — XY Graph The first selected line is the X-axis and the
following selected lines are Y1, Y2, etc. and isplliyed as an XY line
graph.

Display/Update Chart — XY Scatter The first selected series is the X-axis and
the following selected series are Y1, Y2, etc. areldisplayed as a marker
for each data point.

Display/Update Chart — Box Plot Each series of values is displayed as a box
plot.

Display/Update Chart — Pyramid  One or two data series may be selected, the
first appears as bars facing left and the secdndv@ilable) to the right.
Both appear as a proportional distribution with te# and right having
equal scale values. The first data point(s) ingbguence is at the bottom
and the last is on the top. The Y-axis shows #wuence number. This
chart is intended for demographers to display patprn pyramid charts.

Window
When more than one worksheet is open, the workslueet be “cascaded”,
“tiled horizontal” or “tiled vertical”. “Arrangedons” is for neatly arranging
the icons of minimized worksheets at the bottorthefscreen.
All open windows are listed here. Worksheets cansblected here by
clicking on their name.

Help

Contents (Version 4.0) Opens up the original help file. Three tabs ar&lable
to navigate the help file, by table of contentslexi or by word search. The
contents tab (default tab) is organized by topitie index tab list topics in
alphabetical order. The search tab is for findiegt located within the
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topic. All topics having at least one match arenttisted. Select the topic
to display. All matches are shown highlighted witthe topic.

Updates Since Version 4.0 Opens up the help file which describes the updates
which took place since version 4.0.

Getting Started Opens up the help file and displays the gettingesigpage. This
is intended for new users and is a duplicate oftwhashown when
MORTPAK starts up.

Data Entry Help  Opens up the help file, with the selected chaptscdbing the
input variables for the current worksheet. If arkeheet is not open, then
the help file opens with a page describing the é@atay help and reminds
the user that an active worksheet needs to be dpnsé This help can
also be activated from a command button on the st form.

How to Print Manual Contains instructions for printing the user manual.

About MORTAK  Copyright related information for MORTPAK for Winds
(version 4.0).
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C. The Worksheets

The new MORTPAK worksheets are designed to dispiayinput and output
data. They look similar to spreadsheets, but d¢ mave the functionality of
spreadsheets. Input and output data on the wogksla®m be exported to a spreadsheet
program. Simply select and copy the data fromwtioeksheet into the clipboard and
paste it into the spreadsheet.

All worksheets have a grid inserted within the k#breet form. A grid is
specifically designed for each MORTPAK applicationThe worksheet forms have
common characteristics. The application name &cqad within the caption of the
worksheet. Below the caption is the input file matogether with the disk drive and path
where the file is located. File names containikiptitted.MPL” are reserved for files
that were not yet given a name. For example, a wevksheet uses Untitled.MPL to
show that it is waiting for its real name. Frore thenu use “File”, “Save As” to save the
file onto disk with its correct name. Below thiefname is the date when the worksheet
was last updated, or new worksheets, the creatde. dTo the right is a button called
“Data Entry Help” which opens a floating help windo This help is specific to the
selected application and provides help for datating-or example, it might supply more
details for the column labels including units aradids numeric ranges. Above the grid is
a one line brief description of the selected ajgpian.

To the right is a second button that toggles betwtshow Document Output”
and “Show Data Entry/Worksheet Output”. Immedatsgter running an application, the
Data/Entry Worksheet output is exhibited. To dee document output, click on the
button. The document output will cover all or paftthe worksheet, depending on the
option chosen. The percentage of the worksheedredvby the document output can be
set in MORTPAK. In the menu, choose “View”, the@ptions” and click on the
“General Choices” tab. The percentage of the waks covered by the document output
can be set to any number between 15 per cent éhgelrcent.

The space on the screen allotted to the worksh@gtdocument output can also
be adjusted by moving the cursor above the documaipiut so that the cursor changes
into and up-and-down arrow. Then drag the divideser or higher as desired.

The grid uses three colors. One color is forguted cells. These cells have data
labels and cannot be overridden. Another coloioisinput data. These fields show
where input data is to be placed. Below the ptetearea are cells with a white
background. This area is provided as a generdtimgior storage area. For example, a
table can be made in this area from a series g@ubsit For example, an input value can
be repeatedly incremented and part of the outputbeacopied to the white areas of the
worksheet. Then the user can analyze how the bughates to the input. For fancier
graphs or data calculations, this table can thecopéed to the clipboard and pasted into
a spreadsheet.
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D. Special Issues

At the bottom of the worksheet, a special workinggas provided for the user. It
is not intended as a spreadsheet but is usefdh@ding” data. For example, if a series
of outputs is generated, columns of numbers catoped into the special working area
for comparison or for creating a table, which cated be exported into a proper
spreadsheet.

Even though the worksheet is not a spreadshdesisome of its characteristics.
For example, if the number of characters or ditptsa cell is too many to be viewed
within that cell, there will be spillover into enyptcells on the right, giving the
appearance of a long “merged cell”. (If the cetisthe right are not empty, the full
contents of the cell cannot be shown and will heave.” at the end.) However, the cells
are not truly merged and if the cursor is moved iomhe of the “spillover cells” on the
right, text or data can be entered. When the cunss been moved into one of the
spillover cells, a marker line is placed undergbkected cell to indicate the location.

For cells containing drop down lists (e.qg., to sefenales” or “females”), the size
of the cell will adjust to match the width neededthe data choice. If predefined labels
are too big to fit in a cell, it is possible the Milows font size was set to a larger size than
the default. To increase the column width of neasened worksheets, from the menu,
choose “View” and “Options” to increase the defadlumn width.

It is possible to adjust the width of individualemns within an open worksheet.
Above each column of cells is a narrow bar withidiing lines. Moving the mouse
cursor over the dividing line will change the curgdo two arrows facing left and right.
Press and hold the left mouse button and dragribddft or right to resize the column.

When running an application, the output is alwsgged as worksheet format, as
well as document output format in a rich text fotrfaRTF). Both are used because
they have different characteristics. The workshméput is desirable because it has
characteristics similar to a spreadsheet. It &y @a copy data to the clipboard, which is
ready for pasting into the spreadsheet. The RIEFididesirable because it has a style
suitable for exporting into a word processor and hAa output presentation similar to
earlier versions of MORTPAK. It can be displayed gressing the “Show Document
Output” button above the worksheet. Pressing tmaes button again (now labeled
“Show Data Entry/Worksheet Output”) will close ttlecument output window.

The document output can be printed directly ordastomized printouts from a
word processor, the document output can be copidtet clipboard or saved as a rich
text format (*.RTF) file. The data from the clipdmol can be pasted into an existing word
processing document or the word processor can thgesaved RTF file. The output uses
a font called “Courier New” because each chardeterthe same width. This is useful
for lining up table columns without using tabs. eTdutput can be customized by making
the font size smaller to fit the margins or larf@r easier viewing. Because this output
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does not use tabs, the table formatting will rentam same. For outputs that are too
wide to fit the margins, the page orientation canstvitched from portrait to landscape.

Page breaks are marked with a $ sign. For longutsit search for the $ sign and replace
it with a page break. Word processors have seamndhreplace feature. For Microsoft

Word, put $ in the search box and put “m in théa@pbox to replace each $ with a page
break.

When the document output window is open, it caa U5% to 100% of the
screen. A value of 100% means that the entire sim&t is covered by the document
output. In the menu, choose “View” and “Optiong’ get the default percentage for
document output. New installations of MORTPAK @&t to 100%. This percentage
applies to newly opened worksheets and can be eldaftg individual worksheets by
dragging the document output window larger or semallMove the mouse cursor within
the horizontal bar above document output. Whercthisor shows an arrow facing both
up and down, press and hold the left mouse buttdndaag the document windows to its
desired size.

Whenever “data entry help” is selected, this Hidpopens to the topic associated
with the active worksheet. To save space on tls&tdp, the navigation tabs (context,
index and find) are not shown and the topic wind®waximized.

The help file for MORTPAK contains two window stgl. One style contains
navigation tabs that are useful for selecting g hebic. The other style is context
sensitive and is for either selecting the gettitagted page or the data description of the
selected application. Both window styles can bsizesl using standard Windows
techniques. When the help windows are closed aed at a later time, the previous size
of the window is remembered.

Data entered into the worksheets can contain amber of decimal places. The
applications use the full precision when performitige calculations. For better
appearance, data columns in the worksheet areagtigplunded to a pre-determined
number of decimal places. The full precision @& ttumber can be seen when the cell is
in edit mode (selected by pressing F2 or doublekitlg on the cell) or when the data is
saved on disk. The grid used by MORTPAK acceptsnédting information for
individual column. Individual cells cannot be fatted separately. In some cases where
more than one type of data is on the same coluhwas necessary to leave the column
unformatted. If no formatting is specified, thdre tright most zeros after the decimal
place are not displayed.

Each worksheet form has an entry for an inputrigene together with the disk
drive and path where the file is located. File mantontaining “Untitled.MPL” are
reserved for files that were not yet given a nank@r example, a new worksheet is
labeled Untitled.MPL to show that it is waiting fas real name. From the menu use
“File”, “Save As” to save the file onto disk wittsinew name. Any name can be chosen
except “Untitled.MPL” or the name used by anotheeroworksheet.
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When entering data into a worksheet, do not adeincas. The input file
separates related values with commas. Adding camimthe data will insert additional
commas to the input data file. Therefore, whenfilleeis opened, the numbers will be
split wherever a comma was placed.

Use caution when printing large worksheets, egfigcifor the application
PROJCT. For these it is better to use print preveeselect page numbers for printing or
better yet, highlight selected areas and use “gefgction”.

Remember that the worksheets are not spreadsivébt@auto-calculate on. If
input data is changed, it is necessary to “run”ghegram to update the output data so
that all input/output is consistent.

Worksheets often contain cells with drop downslistThis is convenient when
choosing from a fixed list of choices. This alss@res proper spelling and consistency
for text inputs. For example, the input field migiontain an extra space, abbreviations
might be used or entries might be plural insteasiregular.

When a MORTPAK data entry window is active, bdtk tvorksheet area and a
Document Output area are active at the same tinen when the Document Output
area is hidden, (i.e. only the worksheet is shatvig)still active. For example, pressing
the “Run” button will update both the output areafsthe worksheet and fill the
Document Output area with the output results. tienu item applies to only one of the
two areas, its label identifies which area it agplio. If shortcut keys are available, its
definition is shown to the right of the menu comihanSince Document Output is not to
be edited by the user, except by pressing the uttorly commands such as cut and paste
only apply to the worksheet. The copy commandtivasshortcut keysctrl-c andctrl-
ins. For MORTPAK, it was decided to use ctrl-c for tiverksheet and ctrl-ins for
Document Output. The toolbar contains copy andtpcons. A YW’ was placed within
the icons that apply to the worksheet and>a Was place within the icons that apply to
“Document Output.

For applications that generate graphs, such asSFREand CENCT, the graph
will be displayed when the “run” button is pressethe graph can be minimized to see
again later, or the “run” button can be pressedetalisplay the graph. The graphs
generated by PRESTO and CENCT both display thegaggp as a data point. These
graphs can be displayed as XY scatter graphs otin€rgraphs. First select the output
data from columns 17 and 18 for CENCT or selectaigput data from columns 14 and
15 for PRESTO. Then select “Chart” from the mend then select the chart type.

Large outputs are produced by PROJCT or when MAP@REs multiple output
tables. The entire output is shown in documenpaubut the worksheet has limited
space. Therefore, only one table at a time cashosvn in the worksheet. To select
which table to display, a combo box is created @ form containing a drop down list
with an entry for each available table. For examfiie combo box for PROJCT has an
entry for each year displayed in the document dutg®emember that only the “Run”
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command updates the output data. The combo bgxsahtcts which one of the output
tables to display. If input data is changed, inecessary to “Run” the application to
update the output tables. Commercial spreadshgadste for every cell change.
MORTPAK uses manual update and updates only whect@ate Output for Selected
Worksheet” from the “Run” menu is selected or tRaifi” icon is pressed.

When a group of cells is selected within a worlktlend a chart type is selected
from the chart menu, it is possible to choose arothart type without first closing the
previous chart window. The newly selected chaesuke data points from the already
selected cells within the currently active workghe# you want to make a worksheet
active and retain the current selection, click ba worksheet form outside of the cell
grid. If you click on one of the worksheet cellee cursor will move there and the
selection will be cancelled.

The shortcut key “ctrl-a” always selects the entivorksheet, but selects all of
document output only when the cursor is in the doauot output box.
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Il. DESCRIPTION OF THE PROCEDURES

A. Description of BENHR

Purpose of procedure

Estimates the completeness of adult death regmtrélased on population age
distributions from two censuses and registeredhdday age for the intercensal period.

Description of technique

Bennett and Horiuchi (1981) have shown that, inla@sed population, the
observed age distribution of deaths can be usednmbination with two population age
distributions and an age-specific growth rate fatdacalculate the completeness of death
registration above a certain age x, the age beyehidh death registration can be
assumed to be equally complete. The growth rateraare calculated from age-specific
intercensal population growth rates. The methodemsally, estimates completeness of
death registration by using the growth-rate-tramaf registered deaths to generate an
independent estimate of the average intercensallgign at an age above x; the ratio of
this figure to that calculated from the two obseéneensuses provides an estimate of
completeness of death registration above age x.t&tlenique, therefore, provides a
series of estimates of completeness of death ratisst due to the possibility of varying
x from age 5 through the maximum age. If the tw@ulation censuses are equally
complete, if death registration is equally completeall ages above 5, and if there is no
bias in age statement, this series will provide aeayor-less constant set of figures for
completeness of death registration. Variance froheamstant” set of figures indicates
that one or more of the above conditions does otil. {Some systematic patterns of
departures from constancy may reflect violationspafticular assumptions and thus
suggest appropriate directions for correcting thta dsee Preston and others, 1980).)

The computer program calculates the median of #rees of estimates and
assumes this median is the best estimate of degihktnation completeness. This best
estimate is then used to calculate an adjustedfsage-specific death rates and life
expectancies for ages 5 and above.

The method requires a preliminary estimate of ék@ectancy for the oldest age
entered for the population age distribution. (Fomaraple, if the population age
distribution has 80+ as the oldest age group emtesepreliminary estimate of life
expectancy at age 80 is required.) This life exgrexy is estimated within the computer
program using a set of regression equations wletdie life expectancy at age a to the
ratio of registered deaths for age group 60 and twveegistered deaths for age group 5
and over. These regressions were estimated fr@et af data points simulated from
stable populations generated from male and femaldeilife tables from the United
Nations General Pattern with life expectancy athbuarying from 35 years to 75 years,
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at one-year intervals, in conjunction with intrimgirowth rates varying from .015 to .035,
at intervals of .005. The regression equations are

e(60) = 9.345 + 12.403 D60+ Db+
e(65) = 7.535 + 10.072 D60+ Db+
e(70) = 6.049 + 7.918 D60+/ D5+
e(75) = 4.890 + 5.965 D60+/ D5+
e(80) = 4.060 + 4.162 D60+ Db+
e(85) = 3.379 + 2.836 D60+ Db+

where e(a) is life expectancy at age a, and D60+/B%he ratio of intercensal registered
deaths for age group 60+ to age group 5+.

Data required for BENHR

Title: A heading of up to 72 characters to be printealva the calculated table.

Final open age group Indicates the final open age group given forftret and second
populations and for the intercensal deaths. Thal fopen age group must be
between 60+ and 85+.

Month of first enumeration: Indicates the month that the first census wksrta

Year of first enumeration: The year the first census was taken; for exam@ié01

Month of second enumeration Indicates the month that the second censusakas t

Year of second enumeration The year the second census was taken; for exampl
1970.

Population of first census The population by age for the first census. alCae for age
groups 0-5, 5-10, ..., up through the last opeermizge group available.

Population of second census The population by age for the second censusta Bie
given for age groups 0-5, 5-10, ..., up throughléise open age group available.

Intercensal deaths Registered deaths for the intercensal perioda @ee given for age
groups 0-5, 5-10, ..., up through the last opengagep available.

Sample Input Data

An example data set is given in BENHR.MPL. In tleisample, estimated
completeness of death registration and adjusted é&kpectancies for a
hypothetical female population are calculated amndtgd. To calculate the
completeness of death registration, e(80) was astinto be 5.481 years (see
footnote 1 in the sample output). It is used falcalation purposesnly and
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not intended as the actual life expectancy at dge Bootnote 2 indicates that
death registration is 0.682 per cent complete;uhige is used to adjust the death
rates. These adjusted death rates are then usatttdate the life table.
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B. Description of BESTFT

Purpose of procedure

To find the one-, two- or three-component Unitedtidizs or Coale-Demeny
model life table which best fits one or more prabids of dying (q(x,n) values) or
m(x,n) given as input.

Description of technique

Using least squares criteria, the United Nationsl@hbfe table of a given pattern
is found which best fits one or more q(x,n) valge®n as input. Simply, the procedure
is one of graduation with respect to a standarde\nly one q(x,n) value is given, this
program presents results identical to that of fieegdure MATCH. The one-component
model life table (i.e., those presented in Unitedidhs, 1982, annex |) is presented, as
well as the adjusted two- and three-component sablowever, at least two q(x,n)
values must be given for estimation of the two-congnt table and at least three values
for the three-component table. In place of thetéthNations model, an alternative
model supplied by the user can be given as inpditlaa best fit of the empirical data to
that model will be calculated (for a more detailegcription of the methodology, see
United Nations, 1982, chap. IV). Starting witlrsien 4.3, new United Nations or new
Coale-Demeny models can be selected. The lewbkesk new models is determined by
the closest fit to the input data before the biesefiressions are applied. The new
models also permit m(x,n) to be selected as input.

Data required for BESTFT

Title: A data description of up to 40 characters, tonotuded in the heading at the top
of the page of output.

Model life table pattern: Indicate the model life table pattern to be us@tie choices
are:

User-defined model

UN Latin American model
UN Chilean

UN South Asian

UN Far East Asian

UN General
Coale-Demeny West
Coale-Demeny North
Coale-Demeny East
Coale-Demeny South
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If “User-defined” is selected, the user is supplyithe average pattern of
mortality to be used as a model (see user-definedeiq(x,n) values below).
The United Nations principal component equatiores then used to adjust this
pattern to the desired mortality level.

Sex Indicates whether the life table refers to thdenwat female sex.
Selected data type Indicates whether the data refers to q(x,n) ot,m(

g(x,n) or m(x,n): The empirical set of g(x,n) or m(x,n) values. Matues are given
only for those age groups (0-1, 1-5, 5-10, ...)ilabée. Any age group not
available can be left blank or set to 0.0. As ¢hdata are read in on a "per-
person” basis, each value must be in the intervalld Data must be given for a
minimum of one age group and a maximum of eigh{een a full set from 0-1 to
80-85).

Title for user-defined model This variable is used only if the model life @bl
pattern above is coded as zero (user is supplyiegrodel). It names the model
supplied by the user and is printed in the tabbedline.

User-defined model q(x,n) values This variable is used only if a user-defined nmode
life table pattern was chosen above. It consistsarel q(x,n) values supplied by
the user. The values must be given for age grOups1-5, 5-10, ... . Unlike
g(x,n) above, all age groups must be included upd teast 60-65. The maximum
age group is 80-85.

Sample Input Data

An example data set is given in BESTFT.MPL. Instlexample, for a
hypothetical female population, mortality probaies for only age groups 0-1, 35-40,
40-45 and 45-50 are available. The best one-, amd-three-component fits to the Brass
African Standard supplied by the user are calcdlated printed.
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C. Description of CEBCS

Purpose of procedure

To estimate early age mortality from data on therage number of children ever
born and the average number of children survivialgulated by duration of her marriage.
Data by age group of mother is no longer calculdiedause it was replaced by the
QFIVE procedure.

Description of technique

Brass (Brass and others, 1968) has shown thatrdimlpility of dying between
birth and age a ("denoted as q(a)) can be estimageg(a) = M(x,5) * D(x,5) where
D(x,5) refers to the proportion of children deadwomen in age group (X,x+5) and
M(x,5) is an age-specific factor, called a mul&pliwhich depends on indices of the age
pattern of fertility. Under this system, the prdjpan of children dead for women in age
groups 15-20, 20-25, 25-30, ..., 45-50 are usexhlirulate g(a) for values of a equal to 1,
2, 3, 5, 10, 15 and 20, respectively. Sullivan7@9later showed that the same type of
relationship holds when data are tabulated by durabf marriage. In this case,
durations of marriage for 0-5 years, 5-10 years,30-35 years correspond to q(a) for
ages 2, 3, 5, 10, 15, 20 and 25, respectively.oddir simulations, regression equations
have been developed which relate the multipliers,§)(to indices of the fertility
schedule. Nine separate sets of regression eqadteore been estimated, the first five for
each of the United Nations models (see Pallonileligman, 1985) and the last four for
each of the Coale and Demeny models (the Trussgtessions, see United Nations,
1983). Through a second set of simulations, regrasequations have also been
developed, from the same set of independent vasakblhich estimate the time reference
to which these g(a) values refer. The independariables that estimate the g(a) values,
as well as the time references, are calculated ttmaminput data to the procedure. In
addition to the proportion of dead children by ageup or marital duration of woman,
variables needed are the ratio of average numbehilofren ever born for women in the
first age or marital duration group to that in #eeond age or marital duration group, the
ratio of average number of children ever born fanven in the second group to that in
the third group, and the mean age of mother atlbbdring in the population. The last
variable is used only for the calculations basedtl® United Nations models; an
approximate estimate of the mean age of childbgasnproduced by the procedures
FERTCB and FERTPF. Regression equations are wsadltulate estimates of the
infant mortality rate (q(0,1)), the probability dfing between ages 1 and 5 (q(1,4)), and
the life expectancy at birth corresponding to tfeg galues within each model life table
pattern (both sexes combined). Since version the&,output now includes a table on
child mortality and an output column was added i8pldy reference dates in numeric
“decimal” format. This is convenient, for examplegisplaying x/y graphs.
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Data required for CEBCS

Title: A data description of up to 72 characters, tonotided in the heading at the top
of the page of output.

Month: Indicates the month of the enumeration.
Year: The year of the enumeration.

Mean age of childbearing Mean age of mother at childbearing in the popaitat This
variable is only used when data are tabulated k& gigmother. If data are
tabulated by duration of marriage, this value wit be used.

This variable can be calculated from births tatadaby age of mother at time of
birth as

17.5 * B{15-200 + 225 * B(20-25) + 275 % B{25-30) + = 47.5% B45-30)
M

B(15-200 + B(20-25) = Bi23-300 + ., + B{43-50)

where B(x-y) is the number of births to women ge @roup x to y at the time of
birth. An approximate estimate of M can be cal®dafrom children ever born
data through FERTCB or from the age schedule dfifgthrough FERTPF.

Tabulations: Indicates whether the data are tabulated by agepgof mother, or by
duration of her marriage. Since data by age ofherotvas replaced by QFIVE,
selecting this will give instruction on copying tdata to QFIVE.

Children ever born: The average number of children ever born to a amm If
"Tabulations" above is coded as “age of mothe®,dhta are given by age groups
(15-20, 20-25, ..., 45-50); if "Tabulations" aboi®e coded as “duration of
marriage”, the data are given by duration of mageig-5 years, 5-10 years, ...,
30-35 years).

Children surviving: The average number of children surviving per womgither by
her age group, or by duration of her marriage.

Sample Input Data

An example data set is given in CEBCS.MPL. Iis #xample, mortality data are
given for a hypothetical population. In this datt, the children ever born and
children surviving are given by age group of mother
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D. Description of CENCT

Purpose of procedure

Estimation of completeness of one census relativea tsecond census from
population age distributions from two censuses, aitder assumption of a United
Nations or Coale-Demeny model life table or prauisof registered deaths or death rates
by age for the intercensal period.

Description of technique

Hill (1987) has shown that in any population closednigration, the following
eqguation holds for an intercensal period:

1
N(a) 1 1 K Dlas)
- = ri{a+) = — 1lm — 4
N{a+) t K C  Nla+)

where N(a) and N(a-t) are the number of persomsyldzed at exact age a, and at ages a
and over, respectively, during an intercensal pen¢a+) is the cumulative age-specific
growth rate, D(a+) is registered intercensal dedhsges a and over, t is the length of
the intercensal period, K is completeness of titersé census enumeration relative to the
first, and C is completeness of death registradionng the intercensal period. Values of
K and C are assumed to be invariant with age.

In practice, N(a) and N(a+) are calculated fromstes population age-sex counts,

as
1
Ni{a) = t . 4
E!;‘li'ln_5 . 5P1a . 51‘-‘2‘_5 \ 592'}

and

1
2

Nla+) = & .
IPlM . P2a+}

where Pl and P2 refer to the population countsthat first and second census
respectively. The cumulative age-specific grovatelis calculated as

1
ria+) = T 1n [P?a+IPla+}

The equation follows directly from Martin's (198@¢neralization of the Brass
growth-balance equation. The equation indicatesth®aratio of intercensal deaths to the
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intercensal population is linearly related to a suea easily calculated from two
population censuses. The intercept of the fitted &llows calculations of the coverage of
the second census count relative to that of thet fiensus (K = & where | is the
intercept). The value of K can therefore be cogrgd a multiplicative adjustment factor.
When applied to the first census, it produces &escy in coverage to the second
census. The computer program estimates the intetbepugh ordinary least squares
regression. (It should be noted that the value phlkdng with the value of the slope,
provides an estimate of the completeness of degiktration.)

Intercensal deaths can be provided in either ofwags. As one option, a United
Nations, Coale-Demeny or user-designated modeldlite, considered appropriate to the
intercensal period, is provided and the computegm@m estimates intercensal deaths
from the life table central death rates and the pspulation age distributions. In the
second option, absolute numbers of deaths by agidantercensal period are given as
input.

Data required for CENCT

Title: A data description of up to 40 characters torimuded in the heading at the top
of the page of output.

Deaths: Indicates the type of mortality data given as inpwither deaths are
calculated by a model life table, or deaths areutated by the given intercensal
deaths by age.

Sex: Indicates whether the life table refers to the nosleemale sex.

Final open age group Indicates the final open age group given forftret and second
populations and for the intercensal deaths. Thal fopen age group must be
between 60+ and 85+.

Model life table pattern:  This variable is used only if "Deaths" are giverotigh a
model life table. It indicates the model life talgattern to be used. The choices
are:

User-defined model

UN Latin American model
UN Chilean

UN South Asian

UN Far East Asian

UN General
Coale-Demeny West
Coale-Demeny North
Coale-Demeny East
Coale-Demeny South
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If intercensal deaths are generated through a nideléhble, the life table choice
is indicated by designating a life table columre #ge group of interest and the
life table mortality value.

Life table mortality value: This value indicates the mortality value being rhatt
The value of m(x,n) or g(x,n) should be betweennd 4. The value of I(x)
should be based on a radix of 100,000. The value>) is presented in years.
For example, if a model life table is chosen w{) = 90000, then the life table
column is set to 3, age is set to 5 and the myyrtadilue is set to 90000.

Life table column: The life table column has four choices availabléx,m), q(x,n),
I(x) or e(x).

Life table age: The age group of interest is coded as: 0 = agepgdel, 1 = 1-5, 5 = 5-
10, 10 = 10-15, ..., 80 = 80-85. When the thifd table column is chosen (i.e.,
I(x)), ages 2, 3 or 4 may also be chosen to indiaatching on 1(2), I(3) or I(4).

Title for user-defined model: This variable is used only if the model life talplattern
above is coded as zero and "Deaths" above is casleld It is a name for the
model supplied by the user and is included in &idetheading.

User-defined model g(x,n) values: This variable is used only if the user indicates th
choice of calculating deaths by “Model Life Tabhkrid the “user-defined” model
life table pattern was chosen. It consists of may{g|n) values supplied by the
user. The values must be given for age groups 048, 5-10, ... . As a
minimum, g(x,n) values must be given through agaigr60-65; as a maximum
through age group 80-85. As these data are read @ "per-person” basis, each
value must be in the interval 0 to 1.

Month of first enumeration: Indicates the month that the first census \a&srt.
Year of first enumeration: The year the first census was taken; for exam@ié0 1
Month of second enumeration Indicates the month that the second censugakas.

Year of second enumeration The year the second census was taken; for deamp
1970.

Population of first census The population by age for the first census. Catafor age
groups 0-5, 5-10, ..., up through the last opeermizge group available.

Population of second census The population by age for the second censusa Beg
given for age groups 0-5, 5-10, ..., up throughléise open age group available.
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Intercensal deaths This variable is used only if the user indicatbe choice of
calculating deaths by “Intercensal Deaths”. Theakies are the registered
deaths for the intercensal period. Data are gfeemge groups 0-5, 5-10, ..., up
through the last open age group available.

Sample Input Data

An example data set is given in CENCT.MPL. Irstekample, the completeness
of enumeration of the June 1960 census relativingéoJune 1972 census for a
hypothetical female population is estimated. Madstadata are given as the
absolute number of deaths by age. In conjunctigh thhe population figures
deaths are estimated. The results indicate tleat 92 census is about 5 per cent
less complete than the 1960 census (adjustmerdr$aare around .95) so the
correct population growth rate (between 2.04 pert @and 2.09 per cent) is
slightly higher than the recorded rate (2.0 pet)cen
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E. Description of COMBIN

Purpose of procedure

Calculates a "model" life table from an estimatdifef expectancy at age 20 or
g(15,n) combined with an estimate of survivorshigge 1, survivorship to age 5, or both
(can be substituted with 1qo and 5q0).

Description of technique

The procedure adjusts a designated United Nabor@oale and Demeny model
life table to incorporate the child and adult suovship values given as input. Age-
specific probabilities of dying (q(x,n) values) smstent with these survivorship values
are determined separately for ages 20 and ovefaurebes under 20. For ages 20 and
over, q(x,5) values from the designated modeltafde pattern and life expectancy at age
20 are accepted. These q(x,5) values are calduiateugh the procedure MATCH.

The method of calculating age-specific mortalitiesaunder age 20 depends upon
the form of the input data. In the "complete" ¢amevivorship to both age 1 (i.e. I(1))
and age 5 (i.e., I(5)) are given, allowing straigiward calculation of q(0,1) and q(1,4).
Given q(0,1) and the value of q(20,5) calculatedvab the procedure BESTFT is called
to provide interpolated values of q(5,5), q(10,5d aq(15,5) (based on the second
component fit to the designated model). Next,4(&nd q(20,5) are used in an identical
way to provide a second set of interpolated vahfeg(5,5), q(10,5) and q(15,5). The
average of these two sets of values is acceptéanly I(5) is given, then procedure
MATCH is used to calculate q(0,1) and q(1,4) valuésch are consistent with the 1(5)
value and the designated model. Then, q(5,5),,§(1&nd q(15,5) are calculated as
mentioned previously. If only I(1) is given. theopedure BESTFT is used to calculate
interpolated values for q(1,4), q(5,5) q(10,5) ayd5,5), given g(0,1) and q(20,5).
Starting with version 4.3, the values of q(0,1) &t@,5) can be substituted for 1(1) and
[(5). The value of q(15,n) can be inputted instead@(20), where “n” can be any valid
value selected as input (default 5 when zero anl)la The value of “n” is valid when
“x+n” has a value of 1, 5, 10, 15, 20, ..., up to tpen age group.

With the complete set of q(x,n) values the procedufFTB is used to print the
output table.

Data required for COMBIN

Title: A data description of up to 72 characters, déglnted at the top of the page of
output.
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Model life table pattern: Indicates the model life table pattern to beduSéne choices
are:

United Nations Latin American
United Nations Chilean

United Nations South Asian
United Nations Far East Asian
United Nations General
Coale-Demeny West
Coale-Demeny North
Coale-Demeny East
Coale-Demeny South

Sex Indicates whether the male or female populatsolpeing considered.
e(20: Life expectancy at age 20 in the population urstiedy.

I(1): The probability of surviving to age 1 (times 1000) in the population under
study.

[(5): The probability of surviving to age 5 (times 1000) in the population under
study.

Help notes

Either 1(1) or I(5) or both must be entered, bathbcannot be left blank. They
can be calculated as follows:

(1) = 100000 * [ 1 — q(0,1) ]
I(5) = 100000 * [ 1 —q(0,1) ] *[ 1 — q(1,4) ]

Sample Input Data

An example data set is given in COMBIN.MPL. Instexample, data are given
for a hypothetical population with a life expectgrat age 20 of 50 years. In this
data set, the Latin American pattern is combinetth wivalue ofd of 78000 and a
value of | of 85000.
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F. Description of COMPAR

Purpose of procedure

Compares empirical set of age-specific centralldeates (m(x,n) values) or age-
specific probabilities of dying (q(x,n) values) &l United Nations and Coale-Demeny
model life table patterns and prints out indicessiofilarity. The g(x,n) values can be
substituted with I(x) values as input.

Description of technique

For each age-specific m(x,n) or q(x,n) value giasnnput (for age groups 0-1, 1-
5, 5-10, 10-15, ...), the corresponding life expacy at birth in each of the five United
Nations models and four Coale-Demeny models is do(loy calling the procedure
MATCH) and printed out. For each model, a seriekf® expectancies which are more
or less constant by age indicates that the empinatality pattern is similar to that
model. Indices of goodness of fit for age groupe @0, 10 and over, and 0 and over are
calculated and printed by the COMPAR proceduree fliist index used is

b
I =)  |uBy - M|/N,

8
where a and b indicate the lower and upper agepgrbaing considered, E(x,n) indicates
the life expectancy at birth in the model whichresponds to the mortality rate in age
group (X, x+n), M indicates the median of the E]xithin the range (a, b), and N is the
number of age groups within the range. Indicegarded out for age ranges 0 to 10, 10
and over, and 0 and over. The second index prioteds the difference between the
median within the age range 0 to 10 and the meditnn the age range 10 and over. In
all cases the lower the value of the index, théebdhe fit to the model.

Special comments

The output is limited to age group 75-80 becausaléeDemeny tables are
limited to 80+.

Data required for COMPAR

Title: A data description of up to 72 characters, tonotuded in the heading at the top
of the page of output.

Sex Indicates whether the m(x,n) or gq(x,n) valtefer to the male or female sex.
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Type of mortality data: Indicates whether q(x,n), m(x,n) or I(x) values &Eng
given as input. This selection is used to desdiieeage-specific mortality data.

Changing the data type will not convert the agesgigemortality data from one
type to another.

Age-specific mortality data The age-specific mortality data themselves. Natten
whether q(x,n) or m(x,n) values are used as irthetyalues are input in the same
way. For ages 5 and over the values must be dorefive year age groups. For
ages under 5 they are given for age groups 0-1lémdAs these data are read in
on a "per-person” basis, each value must be imnteeval 0 to 1. Mortality data
must be entered for all ages through age group560f8e maximum age group
permitted is 75-80. Remember that the final opg® group is not entered; the
m(n+) or g(n+) value for the last age group is msed by the COMPAR

procedure. Starting with version 4.3, q(x,n) valwan be substituted with I(x)
values.

Sample Input Data

An example data set is given in COMPAR.MPL. Iistbxample, a set of g(x,n)
values for a hypothetical female population is read Data are supplied for age
groups 0-1, 1-5, 5-10, ..., up to 75-80. The emairdata are shown, by the
output, to be most similar to that of the Coale-[2agnNorth region. This was
determined by observing that its average deviatiom the median for all age
groups is 1.9, the lowest value of all regions.wideer, if only the childhood ages
are under consideration (ages 0 to 10), then theetdNations General Pattern is
better, with an average deviation of only 0.4.
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G. Description of CORMOR

Purpose of procedure

Display corresponding probabilities of dying fotessted age groups.

Description of technique

This application was added to version 4.3 of MORKP#&nd displays “Corresponding

Mortality Indicators”. Each row corresponds to lpabilities of dying for various pre-

selected age groups. Column headers are for thedl life table regions. The input
data is similar to MATCH and is used to set theelesf each model of the model life
tables. The corresponding mortality values areutated and displayed in the output
table.

Data required for CORMOR

Title: A data description of up to 72 characters, tansuded in the heading at the top
of the page of output.

Sex Indicates whether the life table refers to thalarsex or female sex.

Life table mortality value: This value indicates the mortality value beingtohed. For
example, if a model life table is chosen with K590000, then the mortality value
is set to 90000.

Life table column: The life table columns are m(x,n), q(x,n),)l¢x e(x).

Life table age The I(x) or e(x) columns are for exact age heT(x,n) or qg(x,n)
columns are for age groups age x to x+n. The diedge group of interest is
entered as: 0 = age group 0-1, 1 = 1-5, 5 = 5-0G; 10-15, ..., 80 = 80-85.
When the third life table column is chosen (i.&))|, ages 2, 3 or 4 may also be
chosen to indicate matching on 1(2), I(3) or |(@)e other columns may not use
ages 2, 3 or 4.

Life table age group intervat When inputting m(x,n) or q(x,n), the value of ‘may be
entered as input. In previous versions of MORTPHiIe, value of “n” was the
interval from the current to the next age group @mbw considered the default
value. The default value is used whenever “n"assupplied or has a value of
zero.
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H. Description of FERTCB

Purpose of procedure

Estimation of age-specific fertility rates from dain children ever born tabulated
by age of mother recorded at either one or, oplignavo points in time.

Description of technique

Arriaga (1983) has shown how age-specific fertitéyes can be calculated from
recorded data on children ever born by age of woman

The method is best used in situations when childrem born data are available at
two points in time. The approach of Arr:iaga ist@i)obtain average number of children
ever born for women exact age x at the time of fire and second enumeration
[CEBx(t1) and CER(t2)] through graduation by a ninth degree polynonoal the data on
children ever born in five-year age groups recornteeach enumeration; (ii) to estimate
children ever born at exact age x for the year dfe first census [CER;+1)] and the
year before the second census [QEBL)] by linear interpolation between CEB)@&nd
CEBXx(t) for every age x; (iii) to calculate single-yeayeaspecific fertility rates for the
one-year period following the first census @s= CEB.(t+1) -CEBXx(t) and for the
one-year period preceding the second censug’ as €EBu(ty) -CEBx(b-1) ; (iv) to
ensure that the age-specific fertility rates ateoldges decrease monotonically and
exponentially to zero at age 50, adjust the estithaingle-year age-specific fertility rates
at ages 40 and over by assuming tRlat ffzg + (1 — ) — 1; and, finally, (v) to
calculate age-specific fertility rates in conventb five-year age groups for each time
period by taking the arithmetic average of the lgingar age-specific fertility rates
within each five-year age group.

When children ever born data are only availablerat point of time, the method
can still be applied, although only under the caseonstant fertility (Mortara, 1949).
Simply,

fx = CEBw - CEBx

where £ is the fertility rate for women in age group (%Ixand CEBXx is the recorded
average number of children ever born for women teage x. Graduation is necessary to
estimate average numbers of children ever bormvtonen at exact age x from the usual
recorded data on average numbers of children exerib five-year age groups (X, x+5).
Arriaga (1983) uses a ninth-degree polynomial fos graduation; he also outlines the
steps for calculation of fertility rates for conviemal five-year age groups from the
single-year f values (see steps (iv) and (v) in the previousgraph).
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The procedure also generates an estimate of then mga of mother at
childbearing in the population. The mean age isutated based on the estimated age-
specific fertility rates and the 1985 age distnbutof the female population for all less
developed countries combined according to the Wdnidations medium variant
projections.

Data required for FERTCB

Title: A data description of up to 72 characters, tonotuded in the heading at the top
of the page of output.

Month of first enumeration: Indicates the month of the first enumeration.
Year of first enumeration: The year of the first enumeration.

Month of second enumeration Indicates the month of the second enumeratiarave
blank if data from only one enumeration are beinggeed.

Year of second enumeration The year of the second enumeration. Leave bfatdta
from only one enumeration are being entered. \Witank or zero, the procedure
assumes that the second enumeration is not a\ailakiierefore, any data given
for the second enumeration is ignored.

Children ever born (first enumeration)  The average number of children ever born
per woman at the time of the first enumeration talzae given for age groups 15-
20, 20-25, ..., 45-50.

Children ever born (second enumeration)The average number of children ever born
per woman at the time of the second enumeratioata Bre given for age groups
15-20, 20-25, ..., 45-50. These fields are letinkl if data from only one
enumeration are being entered. If the year ofsgmnd census is blank or zero,
the procedure assumes that the second enumeratioot available. Therefore,
any data given for the second enumeration is ighore

Sample Input Data

An example data set is given in FERTCB.MPL. lis #xample, data on children
ever born in five-year age groups are availableafbypothetical population from
enumerations during July 1970 and May 1976. Theaga approach is used to
estimate age-specific fertility rates for July 19¢Quly 1971 and May 1975 —
May 1976.
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|. Description of FERTPF

Purpose of procedure

Estimation of age-specific fertility rates from dain children ever born tabulated
by age of mother and the age pattern of fertitidqgorded at either one or, optionally, two
points in time.

Description of technique

Recorded age-specific fertility rates often undineaste the true level of fertility
owing to omission of events from civil registratiosystems or surveys or
misunderstanding of the length of the referenceodein survey questions on births
during a previous period. Because of referenceogegrrors, age specific fertility rates
calculated from surveys are also occasionally estenated. Brass (Brass and others,
1968) developed a method, commonly known as thenkétEhod, for evaluating and
adjusting these recorded fertility rates by commathe recorded rates to data on average
number of children ever born tabulated by five-yage group of woman. The P/F
approach assumes that fertility has been consiaheipast, that the pattern (although, of
course, not the level) of the recorded age-spedditility rates (denoted ASFP) is
correct, and that the level of lifetime fertilitgrfthe younger cohorts of women provided
by the children ever born data (CEB) are correcasB simply cumulated and graduated
the recorded ASFP data to be in the form of childexver born data. Under the
assumption of constant fertility, these transforndeta (denotedF,) are comparable to
the recorded children ever born dat@EB,). The ratios of,CEB,/,F« for the younger
age groups provide possible adjustment factorset@jiplied to the recorded fertility
rates.

Arriaga (1983) later modified the method and exézhd to the case of changing
fertility. Rather than transforming the recorded F&Sfigures to CEB-type figures, he
suggested transforming the recorded CEB data stimates of age-specific fertility (by
the method outlined in the program FERTCB). These $ets of age-specific fertility
rates are then cumulated by age, and the ratiahesfe cumulated figures provided
possible adjustment factors. According to Arriaj883, pp. 3-8), this modification not
only has analytical and diagnostic advantages Isotlaads to extension of the method to
conditions of changing fertility. If the childrerver born (CEB) and fertility pattern data
(ASFP) are available from two enumerations, ageifipdertility rates can be estimated
for the one-year period following the first enuntama and the one-year period preceding
the second enumeration, by the method describeBERTCB. The estimated age-
specific fertility rates can then be compared te tecorded ASFP data to provide
adjustment factors in the same way as is donehiiconstant fertility (one set of data)
approach.

The procedure also generates an estimate of then mga of mother at
childbearing in the population. The mean age isutated based on the estimated age-
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specific fertility rates and the 1985 age distnbutof the female population for all less
developed countries combined according to the Wdnidations medium variant
projections.

A full description of the Brass and Arriaga apptoex for estimating age-specific

fertility rates from recorded children ever borntadand the age pattern of fertility is
given in Arriaga (1983).

Data required for FERTPF

Title: A data description of up to 72 characters tonotuded in the heading at the top
of the page of output.

Month of first enumeration: Indicates the month of the first enumeration.
Year of first enumeration: The year of the first enumeration.

Fertility pattern of first enumeration: Indicates how the fertility pattern from thesfir
enumeration is tabulated; whether by age of mathéme of birth of the child or
by age of mother at the date of enumeration.

Children ever born (first enumeration): The average number of children ever born
per woman at the time of the first enumeration.alae given for age groups 15-
20, 20-25, ..., 45-50.

Age-specific fertility pattern (first enumeration): The age-specific fertility pattern at
the time of the first enumeration. Data may be gias recorded age-specific
fertility rates or as the proportionate age disitidn of fertility. Data are given for
age groups 15-20, 20-25, ..., 45-50.

Month of second enumeration: Indicates the month of the second enumeratiGgave
blank if data from only one enumeration are beinggeed.

Year of second Enumeration: The year of the second enumeration. Leave bfaddta
from only one enumeration are being entered.

Fertility pattern of second enumeration: Indicates how the fertility pattern from the
second enumeration is tabulated; whether by ageotfier at time of birth of the
child or by age of mother at the date of enumenatio

Children ever born (second enumeration): The average number of children ever born
per woman at the time of the second enumeratioata Bre given for age groups
15-20, 20-25, ..., 45-50. Leave blank if data fronfy one enumeration are being
entered.
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Age-specific fertility pattern(second enumeration): The age-specific fertility pattern
at the time of the second enumeration. Data magiben as recorded age-
specific fertility rates or as the proportionate atistribution of fertility. Data are
given for age groups 15-20, 20-25, ..., 45-50.

Help notes

Data can be given for one or two periods of tinfehe year of the second census
is blank or zero, the procedure assumes that thendeenumeration is not
available. Therefore, any data given for the sda@mumeration are not used.

It doesn’t matter whether the fertility patternastered as age-specific fertility

rates or as a proportional distribution. The fegiare adjusted by the multipliers
to give identical results.

Sample Input Data

An example data set is given in FERTPF.MPL. is #xample, data on children
ever born and recorded fertility rates in five-y@ge groups are available for a
hypothetical population from an enumeration of JUB70. The Arriage/Brass
approach is used to adjust the recorded age-spdeffility rates to provide
“corrected” fertility estimates fro July 1970. Tinecorded age-specific fertility
rates were tabulated by age of mother at the tifrtbeobirth of the child. The
results imply that the recorded fertility underesited actual fertility by about 14
per cent and the true total fertility rate is ab®ut births per woman.
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J. Description of ICM

Purpose of procedure

Estimates single-year probabilities of dyingx (values) for ages under 5 from
probabilities of dying in age groups 0-1, 1-5 arti®c

Description of technique

Estimates of single-year mortality under age 5 garerated using the three-parameter
interpolation formula

In(-In10x) = IN(-In ) + t3 * In (x + b)

where x is the age and, tt;, and t are chosen so that the interpolation equation is
consistent with given values o, 40 andsQs.

The equation was chosen after observation that, wide range of countries, In(-liay)
values were linearly related to In(x) for ages tbtlgh 7 or 8 years. The addition of the
parameter,t brought infant mortality in line with the lineaelationship (Heligman and
Pollard, 1980). Probabilities of dyingy) by single years of age for ages under 5 are
presented along with the corresponding number vivgurs at each agefl

Data required for ICM

Title: A heading of up to 72 characters, to be primethe top of the page of output.

a(x, n): The empirical set ofgx values, for age groups 0-1, 1-5 and 5-10. Asethes
data are read in on a "per-person” basis, eaclke valist be in the interval 0 to 1.

Sample Input Data

An example data set is given in ICM.MPL. In tligsample, probabilities of
dying (\0x values) for ages 0-1, 1-5 and 5-10 are given pstiand interpolated
10x values and correspondingvalues for ages 0, 1, 2, 3 and 4 are calculatdd an
printed.
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K. Description of LIFTB

Purpose of procedure

Construction of a life table based on a set of ggeeific central death rategr
values), age-specific probabilities of dyingx(values) or number of survivors at age,x (I
values).

Description of technique

Based on a given set gh, or ,gx values for age groups 0-1, 1-5, 5-10, ..., up to
the last closed age group available (maximum of@3-is allowed; value for the final
open age group is not given), an abridged life etalsl constructed. Starting with
MORTPAK 4, | values for ages 0, 1, 5, ..., up to a maximum ag&06f may now be
entered. The usual life table columns are caledldabeled on the computer output and
defined, as follows:

Age: the initial age of the age interval (x, x+n) wheris the initial age and n is
the length of the interval. The interval lengthfige years, with the
exception of infancy (one year), early childhoodarnge (four-year age
group) and last interval (open ended);

m(x,n):  central death rate for the age interval (x, xHdgual notation igm;;

q(x,n): probability of an individual age x dying beforetend of the age interval
(x, x+n). Usual notation igy;

1(X): number of survivors at age x in a life table witldlix (starting population)
of 100,000 persons. Usual notationyis |

d(x,n): number of deaths in age interval (x, x+n). Uswahtion is,dy;

L(x,n): number of person-years lived in age intervalx@n). Usual notation is
L .
n=X»

S(x,n):  the proportion of the life table population ineagroup (x, x+n) who are
alive n year later. Usual notation,;;

T(x): number of person-years lived at ages x and oldsual notation is ,f
e(x): expectation of life at age x. Usual notation,s e

a(x,n): average number of years lived in the age intefak+n) by those dying
during that age interval. Usual notationag
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The procedure for constructing the life table fribra,my or ,gx values is based on
a method developed by Greville (1943). To compteee life table thegx values are
extrapolated until no survivors remain, by fittiaglakeham function through the last six
nOx/ (I - nOx) values available (United Nations, 1982, p. 31).

Data required for LIFTB

Title: A heading of up to 72 characters, to be priatiedve the calculated life table.

Sex: Indicates whether the life table refers to thelaror female sex. This variable is
used for calculating the first two separation fegi@, and,a).

Type of mortality data: Indicates whetheggk, mx or k values are being given as
input.  This selection is used to describe the sgsific mortality data.
Changing the data type will not convert the agezgjgemortality data from one
type to another.

(Output) open age group This open age group refers to the output tably. The
open age group for the input is still determineahfrthe last entry of the age-
specific mortality data. The default value is “saas input” where the input and
output use the same open age group and is cortsisignearlier versions of
MORTPAK. The output open age group can have aeva#nging from 60+
through 100+. When the output is smaller thaniripet, the output table will be
compressed. When the output is larger than thet,irthe output table will be
extrapolated. Large extrapolations should be daith caution. Check the
output thoroughly.

Age-specific mortality data The age-specific mortality data themselves. ratter
whether,gx or hmy values are used as input, the values are inpileisame way.
For ages 5 and over the values must be given Yeryiear age groups. For ages
under 5 they are given for age groups 0-1 and A&these data are read in on a
"per-person” basis, each value must be in thevatérto 1. If f values are given
as input, the values must be based on a ragh»{1100,000. Values must be
given for all ages O, 1, 5, 10,15, ..., 65, with aximum of age 100. Mortality
data must be entered for all ages through age gBou@b. The maximum age
group permitted is 95-100. Remember that the fimaén age group is not
entered; the m(n+) or g(n+) value for the last ggeup is calculated by the
LIFTB procedure.
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Sample Input Data

An example data set is given in LIFTB.MPL. Inst@xample, a set of mortality
data for a hypothetical female population is preeesand a life table constructed
and printed. Mortality probabilities, i.eqx values, are given for age groups up to
75-80.
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L. Description of MATCH

Purpose of procedure

Calculates and prints out United Nations, Coale-Beynor user-designated
model life tables corresponding to given levelsnadrtality. As the user-designated
model can be a mortality pattern specific to aaterpopulation, MATCH can generate a
country-specific model life table system.

Description of technique

The user must designate the model pattern (angeofite United Nations, four
Coale-Demeny patterns or an external model supjlyethe user) and the sex desired.
The United Nations principal component equationsitgdél Nations, 1982, p. 8) or Coale-
Demeny regression equations (Coale-Demeny, 196621)) are then used with an
iterative procedure to find the model correspondim@ given level of mortality. The
iterative procedure is described in United Natidi332 (pp. 22-23). However, because
of potential extrapolation problems, model life leb are calculated only when life
expectancy at birth is between 20 and 80 yearsen/huser-defined pattern is used, it is
permitted to go up to 90 years. The mortality lesepecified by the user by designating
a mortality value for one of four life table furmtis ¢my, n0x, Ix Or &) for any one of the
age groups. The iterative procedure is carriecbguhe procedure MATCH, which calls
the procedures LIFTB and, when necessary, ICM dmistruction of the model life table
itself. The model life table is presented as compautput; the life table columns are as
given in the description of the procedure LIFTBar8ng with 4.3, while this application
still contains the traditional (i.e. unchanged) mlolife tables from previous versions,
new enhanced life tables were added. The new niibeléhbles have age patterns which
were updated and have been expanded to includexgectancies at birth to age 100.
When matching on qg(x,n) or m(x,n), the value of "n&an now be selected as input. If
“n” is zero or blank, its value will default to theterval between the current and next age

group.

Data required for MATCH

Title: A data description of up to 40 characters, tonotided in the heading at the top
of the page of output.

Model life table pattern: Indicates the model life table pattern to be us€de choices
are:

User-defined model

United Nations Latin American model
United Nations Chilean

United Nations South Asian
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United Nations Far East Asian
United Nations General
Coale-Demeny West
Coale-Demeny North
Coale-Demeny East
Coale-Demeny South

If the user-defined model is chosen, the user pplying the average pattern of
mortality to be used as a model (see "User-Definedel g« values" below).
The United Nations principal component equatiores taen used to adjust this
pattern to the desired mortality level.

Sex: Indicates whether the life table refers to theanmalfemale sex.

The life table choice is indicated by designatingifa table column, the age group of
interest and the life table mortality value.

Life table mortality value: This value indicates the mortality value beingtched. For
example, if a model life table is chosen wih=190000, then the mortality value
is set to 90000.

Life table column: The life table columns ak@ny, nOx, Ik Or &.

Life table age: The } or & columns are for exact age x. Timy or ,gx columns are
for age groups; therefore, the age group of intesesntered as: 0 = age group 0O-
1,1=1-5,5=5-10, 10 = 10-15, ..., 80 = 80-85haf the third life table column
is chosen (i.e.y), ages 2, 3 or 4 may also be chosen to indicatehimg on 4, I3
or l,. The other columns may not use ages 2, 3 ontdrtirgy with 4.3, if the new
models are chosen and g(x,n) or m(x,n) is seletkeah, the value of “n” may be
set to any valid value. A blank or zero value il set to the default value.

Value of final life table and increment between | tables: When a series of model
life tables are desired, values for the final iéble and the increment between
tables must also be given. A maximum of 50 tabdsbe requested through this
option. For example, if a series of model lifelésbis desired in whichsevaries
from 40 to 60 years at five-year intervals, we wibahoose life table column as
e(x), the age as 5, the model life table mortaldiue as 40.0, the final mortality
value as 60.0 and the increment as 5.0.

Label for user-defined model: This variable is used only if the model life l@pattern
chosen is “User-defined model”. It is a name fo& model supplied by the user and is
included in the table heading.

User-defined model,gx values: This variable is used only if the model life @b

pattern chosen is “User-defined model”. It corssist model,gx values supplied
by the user. The values must be given for agepg@4l, 1-5, 5-10, ... . As a
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minimum, ,gx values must be given through age group 60-65; asa@mum
through age group 80-85. As these data are read @ "per-person” basis, each
value must be in the interval O to 1.

Help Note

When a series of model life tables is selecteditayg a final life table value and
an increment between life tables, a combo boxeated on the worksheet with
the label “SELECT TABLE TO SHOW?”. Clicking the Itavith the combo box

will display a drop down list containing an entmyr feach available life table.
These life tables are created and updated whefiguar is selected. If the input

data is updated, it is necessary to “Run” the appibn to update the output life
tables.

Sample Input Data

An example data set is given in MATCH.MPL. Ingt@xample, a user-defined
model life table is calculated. A setgf values supplied by the user based on a
neighboring country is given, and the first compungector of the United

Nations models is used to adjust them to corresporadlife expectancy at birth
of 65 years.
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M. Description of ORPHAN

Purpose of procedure

To estimate female adult mortality from tabulatias proportion of population
with mothers still alive by age group of respondent

Description of technique

Brass and Hill (1973) have shown that the proparté population with mother
still alive can be used to generate estimates ol &lmale mortality. Hill and Trussell
(1977) later proposed an estimation equation ofdha

nl2s = a(n) + b(n) AGE + ¢c(nSns

whereqlzs is the life table probability of female survivabim age 25 to age 25+n, AGE is
the mean age of childbearing for women in the paan,sS,.s is the proportion of the
population in age group (n-5, n) with mother sllive, and a(n), b(n) and c(n) are age-
specific constants (presented by Hill and Trussdihbular form). (An approximate
estimate of AGE is produced by the procedures FERa FERTPF.) In practice,
only values of n varying from 20 to 50 are usedregponding to age groups of
respondents 15-20, 20-25, 25-30, ..., 45-50 anlgtitities of female survival from age
2510 45, 2510 50, ..., 25 to 75. The constafty &(n) and c(n) were estimated by Hill
and Trussell through regression procedures on aieuliidata which were in turn based
on the Coale-Demeny model life tables. Palloni Hetigman (1985), using the identical
formulations, later presented revised constantedan each of the five patterns
underlying the United Nations models. In sum, tteeohoice of six sets of estimating
equations are available, one based on the Coal®aemeny models and five based on
the United Nations models. Through a second ssihadlations, Palloni and Heligman
also developed a set of regression equations vestimate the time reference to which
thenlos values refer. These regression equations arel lmesthe United Nations General
Pattern of mortality but appear to apply equallyiweeall of the United Nations patterns,
as well as the Coale and Demeny based patternin@iependent variables, which are
calculated from the input data, necessary for d¢aiitig these time references are: the
ratio of average number of children ever born fonven in age group 15-20 to that in
age group 20-25, the ratio of average number ¢dien ever born for women in age
group 20-25 to that in age group 25-30, and theameeage of childbearing among
women in the population. Starting with 4.3, nevwput tables were added to display
g(15,45) and g(15,35). An output column was addeatisplay reference dates in
numeric "decimal” format. This is convenient, &ample, if displaying x/y graphs.

50



Data required for ORPHAN

Title: A data description of up to 72 characters, todoee included in the heading at the
top of the page of output.

Month: Indicates the month of the enumeration.
Year: The year of the enumeration; for example, 1970.
Age: The mean age of mother at childbearing in the |ajoun.

Proportion with mother alive:  The proportion of population with mother stillva.
Data are given for age groups 15-20, 20-25, ..tpufb-50.

Children ever born: The average number of children ever born to a woniaata are
given for age groups 15-20, 20-25 and 25-30. Qhéy first three age groups

from the children ever born tabulations are reqluir@he other four age groups
are not used and are not entered.

Help Note

The mean age of mother at childbearing (M) in thpypation can be calculated
from births tabulated by age of mother at timeiahbas

17.5 * B{15-200 + 225 * B(20-25) + 275 % B{25-30) + = 47.5% B45-30)

B(15-200 + B(20-25) = Bi23-300 + ., + B{43-50)

where B(x-y) is the number of births to women ire agoup x to y at the time of birth.
An approximate estimate of M can be calculated fidnidren ever born data through
FERTCB or through FERTPF.

Sample Input Data

An example data set is given in ORPHAN.MPL. IistBxample, estimates of
adult female mortality and corresponding life expacies for a hypothetical population
are calculated and printed. The average age labelairing is 26.00 and the proportion of
the population with mother still alive is given fage groups 15-20, 20-25, ..., up to 45-
50. To calculate the reference dates, the avamagwer of children ever born for age
groups 15-20, 20-25 and 25-30 are given.
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N. Description of PRESTO

Purpose of procedure

Provides integrated estimates of intercensal mtytéértility and age distribution
based on recorded age distributions from two cesssad assumption of a United
Nations, Coale-Demeny or user-designated modeldiiée pattern. Starting in version
4.3, new output tables were added to display gB)sad g(15,35) values.

Description of technique

Preston (1983) has demonstrated a simple methodesimating intercensal
mortality, fertility and age distributions in a sked population based on two recorded
census age distributions and assumption of a middetable pattern. The method is
referred to as the "integrated method" becauserntbines Brass's one-parameter logit
mortality system (Brass and others, 1968) withgéeeralized stable population equation
(Preston and Coale, 1982).

The one-parametes) Brass system relates a chosen model life tabferfed to
as the standard) to any other life table withinghee model life table system according
to the equation

1 - pla) 1 -p (a)
o | ce T D
pla) ps{a}

where p(a) is the probability of surviving to age a in thedel life table, p(a) is the
corresponding value for any other life table witthe same system, ands a parameter.

The generalized stable population equation appdiesny closed population and

relates the current age distribution to currenelewf mortality, fertility and age-specific
growth rates. Namely,

a
- Srend
c{a) = be ° ' pla) (2)

where c(a) is the proportion of the population aget is the crude birth rate, r(x) is the
growth rate of persons age x, and p(a) is the fmbheof survival to age a.

If we assume that p(a) in equation (1) describesctirrent life table for the population

described by equation (2), we can solve equatipfioflp(a), substitute into equation (2)
and after further manipulation,
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a
- afrtx}d:

1 2]
e = — +

-_ﬂ. 1 - ps{all
cla) b b pal{a‘.ﬁ

As estimates of p(5), the probability of survivittgage 5, are generally available
from children ever born/children surviving tabutets (see CEBCS), the above equation
can be refined as

a
- Seix)dx -
p(s) o ° oo, <t 2SR (3)
cl(a) b b 55'5“}

where &5 and 5g(a) indicates that the radix of the life table ity at age 5. The
variable on the left-hand side of equation (3) banestimated, on an intercensal basis,
from the age distributions in two censuses. Whbice of life table from a model life
table pattern (either a United Nations, Coale-Dgmen user-designated pattern)
appropriate to the country under study, the quantibrackets on the right-hand side can
be calculated and the left-hand side of equatigncé® be regressed on the right-hand
side. The regression minimizes the sum of squesiative differences between observed
and predicted values. The estimated regressioanuers provide estimates of the
demographic parameters during the intercensal gherithe reciprocal of the intercept
equals the crude birth rate arfdagljusts the chosen model life table to the cormetl.
From introduction of the estimated intercensalhbrdte (b) and survival function [p(a)]
into equation (2), the "correct" intercensal agstribution is obtained. This correct
intercensal age distribution can be compared withaserage of the recorded age
distribution for an analysis of errors in age rewog in the censuses.

The required input is therefore the population afistributions from two
censuses, a model life table to be used as thdasthnand estimates of survivorship to
age 5 and age 1 for the intercensal period. T$ted@um permits refined calculation of a
life table beginning at age 0; it does not affedtalated crude birth rates, life expectancy
at age 5 or the estimated intercensal age disimibut Up to nine regressions are
calculated (depending on the number of age groupsahle), providing nine separate
sets of estimates. The regressions vary accotditite range of ages used; the initial age
is 5, 10 or 15 and the terminal age is 60, 65 or 70

For more information about this technique, seetBrned 983).

Data required for PRESTO

Title: A data description of up to 40 characters, tonotuded in the heading at the top
of the page of output.
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Model life table pattern: Indicates the model life table pattern to bedus€he choices
are:

User-defined model

United Nations Latin American model
United Nations Chilean

United Nations South Asian

United Nations Far East Asian
United Nations General
Coale-Demeny West

Coale-Demeny North

Coale-Demeny East

Coale-Demeny South

If a user defined model is selected, the user [plging the average pattern of
mortality to be used as a model (see "User-Defiviedel" below).

Sex: Indicates whether the life table refers to theammalfemale sex.

The life table choice is indicated by designatintife table column, the age group of
interest and the life table mortality value.

Life table mortality value: This value indicates the mortality value beingtched. For
example, if a model life table is chosen wigh190000, then the life table column
is set to 3, age is set to 5 and the mortalityaduset to 90000.

Life table column: The life table columns argmy, n0x, I, Or &.

Life table age: The k or g columns are for exact age x. Time or ,gx columns are
for age groups; therefore, the age group of intasesntered as: 0 = age group O-
1,1=1-5,5=5-10, 10 = 10-15, ..., 80 = 80-85haN the third life table column
is chosen (i.e.x), ages 2, 3 or 4 may also be chosen to indicatehimg on }, I3
or l,. The other columns may not use ages 2, 3 or 4.

Probability of surviving from birth to age 1: Probability of surviving from birth to
age 1 in the country being studied. Its purpos® iallow the printing of a life
table beginning with age 0. It can be calculated=100000*(11qo).

Probability of surviving from birth to age 5: Probability of surviving from birth to
age 5 in the country being studied. It can beuwated asg=100000*(110o)* (1-

401).
Month of first enumeration: Indicates the month that the first census wiasa

Year of first enumeration: The year the first census was taken; for exaniglé0.
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Month of second enumeration: Indicates the month that the second censusakas t

Year of second enumeration: The year the second census was taken; for exampl
1970.

Final open age group: Indicates the final open age groups given fa finst end
second population. The final open age group must bavalue ranging from 65+
to 85+.

Population of first census: The population by age for the first census. Catagiven
for age groups 0-5, 5-10, ..., up through and iiclg the last open age group
available.

Population of second census: The population by age for the second censuda Ba
given for age groups 0-5, 5-10, up through anduiiclg the last open age group
available.

Title for user-defined model: This variable is used only if the model life l&lpattern
above is coded as zero. It is a name for the msagaplied by the user and is
included in the table heading.

User-defined model,gx values: This variable is used only if the model life @b
pattern above is coded as zero. It consists ofeinyogl values supplied by the
user. The values must be given for age groups D48, 5-10, ... . As a
minimum, ,gx values must be given through age group 60-65; asa@mum
through age group 80-85. The open age group igiven. As these data are
read in on a "per-person” basis, each value must thee interval O to 1.

Sample Input Data

An example data set is given in PRESTO.MPL. is #xample, the integrated
procedure is carried out for a hypothetical femadgulation based on census
enumerations of June 1960 and June 1970. The attgrpof mortality for the
adult years is assumed to be that of Coale-Dementh rregion, with the
approximated level of mortality assumed to be ciest with a life expectancy at
birth of 50 years. Based on external analysedy eae survivorship has been
determined to have values af# 90,000 andsl= 85,000 based on a radix of
100,000 persons at birth. Nine regressions haea loarried out and all give
similar results since all data points seem to appeaa fairly straight line (see
figure in sample output) indicate that the fit lthsm age group 10-60 may be
slightly better than the others and the demograparameters for that regression
should be chosen. Comparison of the adjusted ancherated censuses indicate
that the recorded censuses have a slightly youaggedistribution than the true.
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O. Description of PROJCT

Purpose of procedure

Projects annually a population by age and sex fotoul00 years, based on the
initial population (by five-year age groups and)samd an assumption of future changes
in fertility, mortality and migration.

Description of technique

The procedure carries out a single-year projeatioa population by age and sex,
based on initial male and female populations irefyear age groups and assumed
changes in fertility and mortality. Projectionsnclae made for up to 100 years. The
methodology used is cohort-component (see ShryadkSiegel, 1973). The steps are
(1) estimation of projected levels and age pattefnaortality, fertility and migration for
each single-year projection period; (2) estimatbthe male and female populations by
single years of age from the data in five-year ggmips given as input; (3) sequential
application of these annual age-specific mortadityg fertility rates and migration to the
population to provide annual projected populatithysage and sex and demographic
indicators.

Step 1. Life expectancy at birth for males andféonales must be given as input
for the initial and final projection years; lifexgectancy values for intermediate
projection years are given at the option of ther.udéfe expectancy at birth for omitted
years is calculated by linear interpolation witlspect to year. The age pattern of
mortality is provided as a United Nations model,aléeDemeny model, or user-
designated (empirical) life table. These modelgehaeen extended to life expectancies
at birth of 92.5 years for males and females basethe ultimate life tables prepared by
the United Nations Population Division (see Unitddtions, 1989b, p. 19). The
procedure UNABR is used to calculate single-yeababilities of dying [10x ] for every
projection year from those in the standard age ggd0-1, 1-5, 5-10, 10-15, ...). With
these [10x ] values, single-year survival ratioggy ] and survivors to age a [p(a)] can be
calculated for each projection year.

Like life expectancy, total fertility rates (TFR)ust be given as input for the
initial and final projection years; TFR values fotermediate projection years are given
at the option of the user. The TFR for omittedrgas calculated by linear interpolation.
Age-specific fertility rates (ASFR) are provided tbe initial and final projection years.
The age-specific fertility rates for intermediagsays are calculated by linear interpolation
with respect to corresponding values of the TFR.

Like life expectancy, migration for males and féesamust be given as input for
the initial and final projection years; migratiealues for intermediate projection years
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are given at the option of the user. The migratayromitted years is calculated by linear
interpolation.

Step 2. Initial male and female populations amed in five-year age groups.
In order to carry out single-year population prémts, data are needed in single-year
age groups. Population by single years of ageraeepolated using Beers multipliers
(see Beers, 1945).

Data required for PROJCT

Title: A data description of up to 40 characters, tonotided in the heading at the top
of the page of output.

Year of base population Indicates the year for the starting date of ghgjection; for
example, 1985.

Month of base population Indicates the month for the starting date ofghgection.

Day of base population Indicates the day of the month for the startitage of the
projection. Value must be between 1 and 31.

End year of projection: Indicates the ending year of the projection; eieample 2000.

Display/print projection results every x years Indicates the print cycle for the
projection results. For example, if a value ofs5given, projections results are
printed every fifth projection year.

Final open-age group of base populatian Indicates the final open-age group for the
male and female population. The population open-gup must be at a
minimum of 65+ and at a maximum of 85+.

Sex ratio at birth: Sex ratio at birth (e.g., 1.05). The sex ratidirth must be between
0.75 and 1.5.

Model life-table pattern: Indicates the model life-table pattern to bedus&he choices
are:

User-defined model

United Nations Latin American model
United Nations Chilean

United Nations South Asian

United Nations Far East Asian
United Nations general
Coale-Demeny West

Coale-Demeny North

Coale-Demeny East

Coale-Demeny South
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If a user defined model is selected, the user pplsing the average pattern of
mortality to be used as a model (see user-definedeifor males and females,
below). The United Nations principal component emuns are then used to adjust
this pattern to the desired mortality level.

Male base population The male population by age for the base popnatiData are
given for age groups 0-5, 5-10, ..., up throughl#st open-age group available.
The number of age groups must be consistent withnidicated open-age group.

Female base population The female population by age for the base pdiumla Data
are given for age groups 0-5, 5-10, ..., up throtigh last open-age group
available. The number of age groups must be cemsisvith the indicated
open-age group.

Total fertility rate : Total fertility rates are required for the "iait projection period"
and the "final projection period". Intermediataalofertility rates are optional.
Values that are blank will be calculated by lingaterpolation. Total fertility
rates are given on a "per woman" basis; for exanlL0.

Net male migrants Net migrants for males are required for the lahitprojection
period” and the “final projection period”. If noigration, put O because blanks
are treated as missing values. Values for inteiaedife expectancy at birth are
optional. Values that are left blank will be cdéted by linear interpolation.

Net female migrants Net migrants for females are required for thatial projection
period" and the "final projection period”. If noigration, put O because blanks
are treated as missing values. Values for interatedife expectancy at birth are
optional. Values that are left blank will be cd&ted by linear interpolation.

e(0) males Life expectancy at birth for males are required the "initial projection
period” and the "final projection period". Valukes intermediate life expectancy
at birth are optional. Values that are left blanil be calculated by linear
interpolation. Life expectancies at birth for nglaust be between 20 and 92.5

years.

e(0) females Life expectancy at birth for females are requif@dthe "initial projection
period" and the "final projection period". Valukes intermediate life expectancy
at birth are optional. Values that are left blanil be calculated by linear
interpolation. Life expectancies at birth for fdesamust be between 20 and 92.5

years.

Current fertility pattern :  The age-specific fertility rates correspondingthe first
projection year. Data are given for age group2@520-25, ..., 45-50. The
age-specific fertility rates must be consistenthwiite total fertility rate for the
first projection period given above.
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Projected fertility pattern: The age-specific fertility rates correspondingthe last
projection year. Data are given for age group2@520-25, ..., 45-50. The
age-specific fertility rates must be consistentwiiite total fertility rate for the last
projection period given above.

Male Migration Pattern: The male migrants by age. This pattern wilulsed for each
year. Data are given for age groups 0-5, 5-10up..through the last open-age
group available. The number of age groups mustbpsistent with the indicated
open-age group.

Female Migration Pattern: The female migrants by age. The pattern vellused for
each year. Data are given for age groups 0-5,,5:10up through the last
open-age group available. The number of age growss be consistent with the
indicated open-age group.

Label for user-defined model This variable is used only if the model lifedalpattern
above is coded as zero. It is a name for the msdggplied by the user and is
included in the table heading.

User defined model g(x,n) male values This variable is used only if the model life-
table pattern above is coded as zero. It consisteodel malgqgx values
supplied by the user. The values must be givemader groups 0-1, 1-5, 5-10, ....
As a minimum, ,gx values must be given through age group 60-65; as
maximum, through age group 80-85. As these da&taesd in on a "per-person”
basis, each value must be in the interval O to 1.

User defined model g(x,n) female valuesThis variable is used only if the model life-
table pattern above is coded as zero. It consistodel female,gx values
supplied by the user. The values must be givemdergroups 0-1, 1-5, 5-10, ....
As a minimum,gx values must be given through age group 60-65; a as
maximum, through age group 80-85. As these da&taead in on a "per-person”
basis, each value must be in the interval O to 1.

Help Note

PROJECT produces an output that is too large mibrksheet, so the worksheet
displays only one year at a time. When “Run” iested, a combo box is created
on the worksheet with the label “SELECT YEAR TOSPILAY”. Clicking the
cell with the combo box will produce a drop dowst Icontaining an entry for
each year that is available for display. Thesgeptmns are created and updated
whenever “Run” is selected. If the input datapslated, it is necessary to “Run”
the application to update the output life tables.
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Sample Input Data

An example data set is given in PROJCT.MPL. lis t,xample, a population
projection for a hypothetical population is reqeeéstor the period 15 May 1975 —
15 May 1990. The results of the projection arbeqrinted every fifth year. The
age pattern of mortality for the projection is givas a user-designated model.
Specifically, it is an empirical life table that svaalculated based on data for
1974. As required by the procedure, life expectaatcbirth is provided for the
initial (1975-1976) and final (1989-1990) projectiperiods. In this example, for
both males and females, life expectancy at birtlge entered for the 1980-1981
and 1985-1986 projection periods. The total figytirates and age-specific
fertility rates are given for the initial and finptojection periods. Total fertility
rates are also given for 1980-1981 and 1985-1986.
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P. Description of QFIVE

Purpose of procedure

Estimates of infant mortality and under 5 mortabty applying the two versions
of the Brass method: the Trussell version basetherCoale-Demeny model life tables
and the Palloni-Heligman version based on the Wdriitations model life tables.

Description of technique

Starting with version 4.3, this application hasrbeeded to MORTPAK. It was
previously released as a separate program runniDS operating system. QFIVE at
that time was distributed together with the mariGap-by-Step Guide to the Estimation
of Child Mortality”, which is now available for davioad. This manual gives a detailed
description of the techniques used in QFIVE.

Brass (Brass and others, 1968) has shown thatrdlpility of dying between
birth and age a ("denoted as q(a)) can be estimageqgl(a) = M(x,5) * D(x,5) where
D(x,5) refers to the proportion of children deadwomen in age group (x,x+5) and
M(x,5) is an age-specific factor, called a mul&pliwhich depends on indices of the age
pattern of fertility. Under this system, the prdpan of children dead for women in age
groups 15-20, 20-25, 25-30, ..., 45-50 are usexhlmilate q(a) for values of a equal to 1,
2, 3,5, 10, 15 and 20, respectively. Through &tmns, regression equations have been
developed which relate the multipliers M(x,5) talices of the fertility schedule. Nine
separate sets of regression equations have baerakest, the first five for each of the
United Nations models (see Palloni and Heligma®5)@nd the last four for each of the
Coale and Demeny models (the Trussell regresssaesUnited Nations, 1983). Through
a second set of simulations, regression equatiang klso been developed, from the
same set of independent variables, which estinmateime reference to which these q(a)
values refer. The independent variables that estirthe g(a) values, as well as the time
references, are calculated from the input datah® grocedure. In addition to the
proportion of dead children by age group of womaarjables needed are the ratio of
average number of children ever born for womemenfirst age to that in the second age,
the ratio of average number of children ever bamwiomen in the second group to that
in the third group, and the mean age of motheh#dloearing in the population. The last
variable is used only for the calculations basedtl United Nations models; an
approximate estimate of the mean age of childbgasnproduced by the procedures
FERTCB and FERTPF. Regression equations are uwsadltulate estimates of the
infant mortality rate (q(0,1)), the probability dfing between ages 1 and 5 (q(1,4)), and
the life expectancy at birth corresponding to tfe) galues within each model life table
pattern (both sexes combined).
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Data required for QFIVE

Title: A data description of up to 72 characters, tonotided in the heading at the top
of the page of output.

Month: Indicates the month of the enumeration.
Year: The year of the enumeration.

Sex Indicates whether the life table refers to thalensex, female sex or both sexes
combined.

Sex ratio at birth: Indicates the ratio of males births to femalethb. The original
version of QFIVE used a fixed value of 1.05.

Mean age of childbearing Mean age of mother at childbearing in the pojata This
variable can be calculated from births tabulate@dpsy of mother at time of birth as

M=(17.5*B(15-20)+22.5*B(20-25)+ . . . + 47.5*B(40)) / (B(15-20)+B(20-25)+ . . . +
B(45-50))

where B(x-y) is the number of births to women ire agoup x to y at the time of birth.
An approximate estimate of M can be calculated fidnidren ever born data through
FERTCB or from the age schedule of fertility thradgERTPF.

Data Definition: Indicates the type of input data being suppligége of mother for age
groups from 15-20, 20-25 up to 45-50. The fivauinghoices are indicated below.
The number of children ever born to a woman

The number of children surviving per woman

The number of women

The number of children ever born to a woman

The number of children dead per woman

The number of women

The number of children surviving per woman

The number of children dead per woman

The number of women

The average number of children ever born to a woman

The proportion of children dead per woman

The average number of children ever born to a woman

The average number of children surviving per woman.

62



Q. Description of STABLE

Purpose of procedure

Calculates a stable age distribution based on afsage-specific central death
rates {my values) or age-specific probabilities of dyingx(values) and the intrinsic rate
of natural increase. Starting with version 4,3;dn be substituted fagx values.

Description of technique

Based on a given set ghy or ,gx values for age groups 0-1, 1-5, 5-10, ..., up to
an open age group (maximum of 100 and over), aidgdnt life table is constructed and
printed (see LIFTB). Using the person-years colyghy) from this life table (including
the extrapolated values through age 125 calculayetIFTB) and the intrinsic rate of
natural increase (r) given as input, the stable digiibution is calculated and printed
along with the proportion of the population undeclke age and the intrinsic birth and
death rates. Calculation formulas are presenté&thited Nations, 1982a (p. ix).

Data required for STABLE

Title: A heading of up to 72 characters, to be priatiedve the calculated life table.
Sex: Indicates whether the life table refers to theamalfemale sex.

Type of mortality data: Indicates whetheik nmx or Iy values are being given as input.
This selection is used to describe the age-spetibidality data. Changing the
data type will not convert the age-specific motyatiata from one type to another.

Rate of natural increase: The intrinsic rate of natural increase. Itegad in on a "unit
basis" so, for example, a 3 per cent annual groatthis designated as .0300.

Age specific mortality data: The empirical set afgx or ymy values. The values must
be given for five-year age groups for ages 5 aret and for age groups 0-1 and
1-5 under age 5. As these data are read in orerapgrson” basis, each value
must be in the interval 0 to 1. Mortality data iinine entered for all ages through
age group 60-65. The maximum age group permigeédb+100. Remember that
the final open age group is not entered.
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Sample Input Data

An example data set is given in STABLE.MPL. Instlexample, the life table
stable age distribution and intrinsic vital rates ¢alculated and printed,
corresponding to a given setgf values (up through age group 75-80) and a rate
of natural increase of 3 per cent for a hypothéfemale population.

64



R. Description of TIMSER

Purpose of procedure

This application displays a time series from a el model life table column
corresponding to an input series of mortality level

Description of technique

Starting with version 4.3, this application was edidlo MORTPAK. This application has
similarities to application MATCH. It displays ditne Series” of varying mortality
levels from a selected model life table patterneddasn a time series of input values.
Like in MATCH procedure, select a model life talplattern together with an age group
and life table column. In TIMSER, the matchingusgk) to set the level can have as few
as one value to as many as one hundred data vafugscell may be left blank and will
be skipped when calculating the output table. @wut label column has been added to
help identify the data points, but is not usedha talculations. The displayed output
table consists of one life table column selectethieyuser.

Data required for TIMSER

Title: A data description of up to 72 characters, tonotuded in the heading at the top
of the page of output.

Sex Indicates whether the life table refers to trelarsex or female sex.

Model life table pattern: Indicates the model life table pattern to bedus&he choices
are:

User-defined model

United Nations Latin American model
United Nations Chilean

United Nations South Asian

United Nations Far East Asian
United Nations General
Coale-Demeny West

Coale-Demeny North

Coale-Demeny East

Coale-Demeny South

If the user-defined model is chosen, uker is supplying the average pattern of
mortality to be used as a model (see "User-Defidedel g(x,n) values" below). The
United Nations principal component equations aemthsed to adjust this pattern to the
desired mortality level.
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New model life tables are available fbe tUnited Nations and Coale-Demeny
model life tables. These tables were updated emd\ailable up to age group 100+.

Label for user-defined model This variable is used only if the model life l@alpattern
chosen is “User-defined model”. It is a name fog tnodel supplied by the user and is
included in the table heading.

User-defined model g(x,n) values This variable is used only if the model life @b
pattern chosen is “User-defined model”. It corssist model g(x,n) values supplied by
the user. The values must be given for age groepsl-5, 5-10, ... . As a minimum,
g(x,n) values must be given through age group 60a6% maximum through age group
80-85. As these data are read in on a "per-perbanls, each value must be in the
interval O to 1.

Life table column: The life table columns are m(x,n), q(x,n),)I¢x e(x).

Life table age: The I(x) or e(x) columns are foaet age x. The m(x,n) or q(x,n)
columns are for age groups. The default age gobuterest is entered as: 0 = age group
0-1, 1 =1-5, 5 =5-10, 10 = 10-15, ..., 80 = 80-8&hen the third life table column is
chosen (i.e., I(x)), ages 2, 3 or 4 may also besehdo indicate matching on [(2), I(3) or
I(4). The other columns may not use ages 2, 3 or 4

Life table age group intervat When inputting m(x,n) or q(x,n), the value of’ ‘imay
now be entered as input . In previous versionSIORTPAK, the value of “n” was the
interval from the current to the next age group sndow considered the default value.
The default value is used whenever “n” is not sigapbr has a value of zero.

Life table mortality label: This label is used to identify the time seriedues. For
example, they might be the date associated withdd#ta. They are not used by the
program but only for display.

Life table mortality values: This value indicates the mortality values bemgtched.
For example, if a model life table is chosen w() = 90000, then the mortality value is
set to 90000. This program is similar to MATCH t lallows a time series up to 100
values. Blank entries are ignored. This provitese flexibility when entering data.

Life table output column: The time series will only display one columnaaime from
the model life table. This input selects whichuroh to display.
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S. Description of UNABR

Purpose of procedure

Graduates a set of age-specific probabilities afiglf,qx values) in age groups 0-
1, 1-5, 10-15, ..., producing a smooth set.gf values and estimated single-year
probabilities of dying and survivors.

Description of technique

The mortality probabilities in age groups 0-1, 15510, 10-15, ..., are graduated
by use of an eight-parameter formula (Heligman Rallard, 1980) for the age curve of

mortality:

c ? x
;“‘ + B) DE-Etln - 1ln F) . ___GH

1% 1+ GH

where1gx is the probability of someone exact age x dyinfpigeexact age x + 1, and A,
B, ..., H are parameters to be estimated. The pdeasare estimated by least squares
criteria, minimizing the sum of squares of the ndional differences of the fitted from
the observed mortality probabilities, after regrogpinto age groups 0-1, 1-5, 5-10, 10-
15, .... The least squares fitting criterion produeesmoothed set @ values and
single-yealrgy values which aggregate to the smootfgdialues. The fit is usually very
good and this procedure appears to provide exdelisnfor the additional life table
columns also.

The output presents thgyx values, by age group, given as input (labelled
"OBSERVED"), the graduatedqgx values from the interpolation formula (labelled
"FITTED"), and the deviations (absolute and projooil) of the two sets. This allows
the user to see the extent of graduation. Thendydd life table itself is presented as
1Ox, IMx, Ix and & values for single years of age 0-100. The es@thatalues of the
parameters A, ..., H are also given.

Data required for UNABR

Title: A heading of up to 72 characters, to be primethe top of the page of output.

g(x,n): The empirical set ofgx values. Input ofmy values are not permitted. The values
must be given for those age groups 0-1, 1-5, 5-10, As a minimum;gy values
must be given through age group 60-65; as a maxithuvough age group 80-85.
The final open age group is not entered. As tliega are read in on a “per-
person” basis, each value must be in the intervalld
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Sample Input Data

An example data set is given in UNABR.MPL. Instiexample, a set of mortality

probabilities in conventional age groups are gigennput and an unabridged life

table (in the form of single yeagy and } values) is calculated and printed. The
mortality probabilities are given for age group$,Qt-5, 5-10, up through 70-75.
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T. Description of WIDOW

Purpose of procedure

Indirect estimation of male and female adult mastdrom data on proportion of
the ever-married population whose first spouse ti$ lsving tabulated by age of
respondent and assumption of a United Nations cal€Zbemeny model life table
pattern.

Description of technique

Hill (1977) has shown that the proportion of thesremarried male population
whose first wife is still alive can be used to esstie female mortality, and, in parallel, the
proportion of the ever-married female populatiorosd first husband is still alive can be
used to estimate male mortality. Hill and Trusg@®77} later proposed estimation
equations of the form

£ m
nliﬂ = ain) + bin) lt + ntn}ﬁf + d{nlsﬂn

for estimating female mortality from data reportgdever-married males, and

m £
nltpp = #(n) + bin) A+ clndh, + din) 5.

for estimating male mortality from data reported dwer-married females, wegt"
(") is the life table probability of male ( female)rsival from age 20 to age 20+n,,A
(A7) is the singulate mean age at marriage for the rffamale) populationsS™, (sST) is

the proportion of the male (female) population ge group (n, n-5) whose first spouse is
still alive, and a(n), b(n), c(n) and d(n) are agecific constants (presented by Hill and
Trussell in tabular form). For male respondentdy walues of n varying from 5 to 35
are used, corresponding to age groups of male mégpds 25-30, 30-35, 35-40, ..., 55-60
and probabilities of female survival from age 2@% 20 to 30, ..., 20 to 55. For female
respondents, only values of n varying from 5 tea#® used, corresponding to age groups
of female respondents 20-25, 25-30, 30-35, ...6G%nd probabilities of male survival
from age 20 to 25, 20 to 30, ..., 20 to 60. Thestants a(n), b(n), c(n) and d(n) were
estimated by Hill and Trussell through regressioocpdures on simulated data which
were in turn based on the Coale--Demeny modelthifdes. No parallel estimating
equations based on the United Nations models haveébgen developed. Through a
second set of simulations, Brass and Bamgboye [188teloped a set of equations
which estimate the time reference to which thg values refer. The independent
variables necessary for calculating these timereafees are identical to those used for
calculating the survivorship estimates.

3 n-3

Starting with version 4.3 new output tables areeadtb display q(15,45) and q(15,35)
values. An output column was added to displayresfee dates in numeric "decimal”
format. This is convenient, for example, if digpiey x/y graphs.
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Data required for WIDOW

Title: A data description of up to 72 characters, tonotuded in the heading at the top
of the page of output.

Month: Indicates the month of the enumeration.
Year: The year of the enumeration; for example, 1970.

Sex: Indicates the sex of the respondent. If maleelscted, then the respondents are
males and the life table refers to females. If d&=mis selected, then the
respondents are female and the life table refensaties.

Singulate mean age at marriage (males ): The singulate mean age at marriage for
males.

Singulate mean age at marriage (females ): The singulate mean age at marriage for
females.

Proportion with spouse still alive: The proportion of population whose spouse i sti
alive. Data are given for age groups 20-25, 25-30up to 55-60. When SEX =
males is selected, the value for age group 20-2btimeeded.

Help notes

If the input data were tabulated for male respotgjeyou may leave blank the
proportion with spouse still alive for age group-Z® It is not used in the
calculations.

Singulate mean age at marriage (S) is calculated as

304 L0* [PE(15-20)+P8(20-25)+...+P8(45-50) }-50%[PS(45-50)+P5(50-55) ]

2 - [ PS(&5-50) + P3(50-55) )

where PS(x-y) is the proportion single in age graup y.

Sample Input Data

An example data set is given in WIDOW.MPL. Instlexample, estimates
of adult female mortality and corresponding lifepegtancies for a hypothetical
population are calculated and printed. The datafram a survey taken in March 1982.
The tabulations necessary are the male populatresjgonses to the question of survival
of first spouse, as male widowhood provided esesaif female mortality and vice-
versa. The singulate mean age at marriage is &stihas 27.21 for males and 20.54 for
females. The proportion of the male population sehbirst wife is still alive is given for
age groups 20-25, 25-30, ..., up to 55-60. It shiwalchoted, however, that in the case of

70



male respondents the data for age group 20-25tisssal, so that field can be left blank,
and its value does not appear on the output.
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