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Conference on Migration
Recommends Continuation
of ILO/SPC Project

This article was compiled by managing edifor Robert L.
Hearn from documents supplied by John Connell, coord}-
nator of the ILO/SPC project, and Murray Chapman, EWPI
research associate. The principal documents used were the
project outline, the six-month progress report, and the con-
ference session summaries and recommendations. Enquities
regarding the project and requests for project documents can
be addressed to Dr. John Connell, South Pacific Commission,
Post Box D5, Noumea Cedex, New Caledonia.

The final statement approved by the 16 policy-makers and
planners, representing 13 countries and territories, attending
the conference on migration in Noumea, New Caledonia, in
February strongly recommended that the International Labour
Organization (ILO) and the South Pacific Commission (SPC)
continue their joint project, Migration, Employment, and
Development in the South Pacific. The conference, which was
also sponsored by the ILO and the SPC, first reviewed the ac-
complishments of the project to date and the situation in the
South Pacific with respect to migration and then identified
areas where direct country-based assistance is needed. Recom-
mendations for the second phase of the project included train-
ing of counterpart personnel and government administrators,
analysis and utilization of existing census and survey data, de-
sign of data collection programs, and dissemination of appro-
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priate information to researchers, government offictals, and
the general public.

Background

In most countries of the South Pacific the growth, composi-
tion, and distribution of the population have been strongly
influenced by internal and international migration. These pop-
ulation movements have caused socioeconomic problems at
regional, national, and individual levels, but they have also had
beneficial effects, for example, on employment opportunities
and development. Numerous migration studies have been made
in the last decade, but data are not complete or consistent and
publications have not been properly reviewed from 4 policy
perspective.

Partially in response to a request made by the South Pacific
Labour Ministers’ Conference (Papua New Guinea, 1978) for
study and reports on mobility of labor in the region, the ILO
and the SPC, with funding from the United Nations Fund for
Population Activities (UNFPA), set up a project to assist gov-
ernments of the South Pacific in integrating population and
migration issues into employment and development planning.

The first phase of the project, which began in April 1981
and will run to July 1982, consists of migration and employ-
ment data gathering, advisory services to governments, a
policy-oriented review of existing migration studies and sur-
veys (ranging from village to nation level}, and the preparation
of a detailed workplan for the project’s second phase.

The initial activity of compiling statistical data on migration
is considered an essential first step, since migration data have
hitherto been scattered and are not readily available. The proj-
ect is currently establishing and evaluating the data base and
will review and synthesize the studies that have been con-
ducted, paying particular attention to their policy implications.
The project will disseminate this information to potential users
in the region, and in consultation with them, establish prior-
ities for future action at regional and national levels.

IN THIS ISSUE

Qur report on February’s Conference on Migration in Noumea
and the TLO/SPC Project highlights the situation reports that
have come out of the project and the recommendations of the
conference for a second, direct-assistance phase. Page 1.

Norman Luther has provided us with a very technical note
called Fitting Age-Specific Fertility with a Truncated Pearson
Type I Curve. In it, he does battle with the Brass polynomial,
the Coale-Trussell method, and the relational Gompertz pro-
cedure. Page 5. ‘ '

Alice Harris is back with reviews of books on China’s popula-
tion (the official view), population redistribution policies,
computer software, and more, Page 13.

The policy-oriented review of existing data and studies on
internal and external migration in the South Pacific will ascer-
tain the needs of policy-makers and planners in relation to
collection and analysis of data on migration. It will make avail-
able to countries of the region a consistent data set on internal,
interregional, and international migration and provide advisory
services on means of improving the coverage of migration, in-
cluding the development of migration modules for use in exist-
ing censuses and surveys. The review is also intended to pro-
mote standardization of statistical concepts and comparability
of migration statistics of Pacific countries,

Expected outputs from the project include a data set of
statistics on migration and employment and a comprehensive
review of research on migration in the South Pacific. The data
set will be drawn from existing national and regional sources
and will be targeted for planners, researchers, and statistical
agencies, The review of research will be disseminated to plan-
ners and others concerned with population distribution prob-
lems in the region and will include an assessment of the useful-
ness of this research in planning as well as guidelines for further
applied studies.

Progress to Date

During its first six months, the project assessed and assembled
the population census material from the South Pacific coun-
tries as a prelude to analytical examination. The project also
documented and assembled noncensus material relating to la-
bor migration in the South Pacific, which involved consulting
recent bibliographical sources and mailing requests for material
not held in the SPC library or otherwise readily avaitable. Work
on an annotated bibliography of this material was begur.

John Connell, the project coordinator, met with govern-
ment officials, academicians, and concerned individuals in the
region to discuss the nature of the project and, in particular,
to discuss the assistance that the project would be able to pro-
vide related to development planning. These meetings were
also used to provide advisory services, to survey existing capa-
bilities for the analysis of migration, and to assemble and
document as far as possible existing material on migration.
This series of missions took Connell to American Samoa, Aus-
tralia, the Cook Islands, Fiji (twice), French Polynesia, Guam,
Kiribati, the Marshall Islands, Micronesia, Nauru, the Northern
Mariana Islands, Palau, Papua New Guinea, the Solomon Is-
lands, the Tokelau Islands, Tonga, Tuvalu, Vanuatu, and
Western Samoa. Lack of time and financial resources resulted
in the cancellation of a mission to Niue, despite Niuean inter-
est in the project.

The project coordinator was generally given a warm recep-
tion by the government offices throughout the South Pacific.
There appeared to be general recognition that the project is of
considerable interest to the region and meets a felt need. Even
at this early stage, it was evident that the first phase of the
project primarily assisted countries to recognize the nature of
the migration problem (which, in most cases, was already
known in general terms) and that the second phase of the proj-
ect would be essential because the real need was for direct

(continued on next page)
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ENUMERATIONS

NEW ZEALAND

(3 Final figures released by New Zealand’s Department of Sta-
tistics show a population of 3,175,737 as of census night, 24
March 1981, This is an increase of 1.5 percent over the 1976
census figure, The increase between the 1971 and 1976 cen-
suses was 9.3 percent.

Based on a randomly selected 10 percent sample of the
1,005,489 private dwellings enumerated in the census, plus all
6,391 non-private dwellings, the Department of Statistics re-
ports a continuing fall in the birth rate and net loss through
external migration of a considerable number of persons under
15 years of age. The preschool- and school-age population de-
clined from 29.7 percent of the total population in 1976 to
26.8 percent in 1981, During the same period, the working-age
population (1559 years) increased from 57.3 to 59.1 percent,
and the population aged 60 years and over increased from 13.0
to 14,1 percent, The proportion of females increased from
50.1 percent in 1976 to 50.3 percent in 1981,

Some interesting characteristics show up in the figures for
the population composition. Of the total resident population
on census night, 85.1 percent were born in New Zealand. This
is a 2.7 percent increase in the New Zealand born since the
1976 census, which indicates that foreign-born residents are
losing ground. The proportions of overseas-horn populations
by place of birth, with their intercensal change in parentheses,
are: United Kingdom and Republic of Ireland, 8.3 percent
(- 11.3 percent); Pacific Islands (Western Samoa, Cook Islands,
Tonga, Niue, Tokelau, and Fiji), 1.8 percent (+21.7 percent);
Australia, 1.4 percent (- 12.5 percent); and Nethertands, 0.7
percent (+1.4 percent).

The labor-force statistics indicate that the number of Pa-
cific Island Polynesians in the labor force (residents 15 years
of age and over working at least 20 hours per week or unem-
ployed and seeking work) increased by 45.2 percent in the
period 197681, The number of New Zealand Maoris in the

labor force also increased substantially, by 15.7 percent, The
13.0 percent increase in the number of females in the labor
force, however, accounted for the greatest portion, 72.6 per-
cent, of the overall labor-force increase. The total population
in the labor force was 1,331,210 on census night, an inter-
censal increase of 5.7 percent.

YOKOHAMA CONGRESS OF LOCAL AUTHORITIES,
9-16 JUNE 1982

[J ESCAP, the United Nations Centre for Human Settlements,
and the City of Yokohama are holding what they call the
Regional Congress of Local Authorities for Development of
Human Settlements in Asia and the Pacific. The Congress is
basically designed for representatives of local governments at
the city level from the ESCAP region, but it is also open to
interested individuals, from both the private and public sectors,
from any country.

The objectives of the Congress are to examine in depth the
role and functions of local authorities in the development of
human settlements, to identify whatever problems they may
be facing in performing these functions and to suggest sofu-
tions to those problems, to evaluate the benefits of decentral-
izing certain essential functions such as planning, legislation,
and tax collection, to encourage and suggest methods of inte-
gration and coordination among the various sectors of adminis-
tration at the local level, and to stimulate intercity cooperation
among countries of the region. The Congress will explore meas-
ures to strengthen the powers and planning capabilities of local
authorities so that they can more effectively provide such pub-
lic services as housing, schools, and maintenance of settlement
facilities.

Participating in the Congress, which will be held in Yoko-
hama, are Auckland, Bangkok, Bombay, Colombo, Chittagong,
Hong Kong, Jakarta, Karachi, Manila, Pen%mg, Port Moresby,
Pusan, Shanghai, Singapore, Sy dney, and Yokohama.

ILO/SPC MIGRATION PROJECT (continued)

assistance related to problem solving and development plan-
ning.

The assembly of qualitative material made it possible to
begin evaluating the effects of various forms of migration in
order to review national and international policies relating to
migration. The project collected basic migration data and be-
gan analyzing them in a way that will be useful for employ-
ment and development planning. The data are also being
analyzed to determine what is needed to develop a standard
system of data collection (involving censuses, surveys, and
arrival/ departure cards). Each of these areas will become of
much greater importance in the 1982 phase of the project.

Conference

The purpose of the conference in February was to review the
major issues relating to migration and employment in the re-
gion and to discuss the relationship between these and develop-
ment planning, The data and findings of the UNFPA-funded

ILO/SPC project were presented together with resource and
country papers that were prepared for the conference.

Though the ILO/SPC conference specifically focused on
aspects of migration, it was linked with several related issues
considered by the ESCAP/SPC Conference Seminar on Popula-
tion Problems of Small Island Countries of the ESCAP/SPC
Region, which was held in Noumea the week before. Some of
the questions carried over from the ESCAP/SPC conference
were: How might outmigration from some rural areas be
stowed down or reversed? Who are the poorer people in the
Pacific—where are they, where do they come from, why do
they move, and what employment choices do they have? How
can more useful data on the volume, nature, and impact of
internal migration be collected and used to assist policy-makers
and planners? How can more pecple be trained to become in-
volved in planning, especially with reference to the integration
of population variables into development planning? How are
women and their activities affected by migration?

{eontinued on nexr page)
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ILO/SPC MIGRATION PROJECT (continued)

Assessment of South Pacific Migration

Project coordinator John Connell provided an overview of mi-
gration in the South Pacific. His paper documented some of
the principal current patterns of population movement in the
region and discussed some of the causes and implications of
these movements. Connell identified four general trends in
population movement: international migration beyond the
South Pacific appears to be increasingly important; small is-
lands are being depopulated as people move to large islands;
mountain populations are moving downwards, usually to the
coast; and urban populations are continuing to grow while the
importance of circular migration is diminishing.

The primary destinations for international migration are
New Zealand and the U.S.A., although some of the migrants
to New Zealand go on to Australia. This movement is particu-
larly dramatic in some of the smaller states—such as Niue, the
Cook Islands, Pitcairn Island, and the Tokelaus—where less
than half the indigenous population remain. One other signifi-
cant migration stream to metropolitan nations is that of Indo-
Fijians who are primarily moving to Canada. This kind of
movement is resulting in urban concentrations of Pacific island-
ers on a scale that is sometimes not paralleled in the South Pa-
cific—increasingly, Polynesian communities in foreign countries
are larger than those within the Pacific islands.

There is also some significant international migration within
the South Pacific: from French Polynesia and Wallis and
Futuna to New Caledonia and from Kiribati and Tuvalu to
Nauru.

The effect of international migration on the human re-
sources of the region is uncertain, but there is concern in a
number of countries, especially the smatler ones, to slow or
reverse the outmigration of their scarce skilled manpower. At
the same time, there is a movement into the Pacific area of
skilled workers, increasingly from the Philippines and other
parts of Asia rather than the traditional American and Euro-
pean sources. The influx of European bureaucrats that has
often followed independence has prompted countries like
Papua New Guinea to be more aggressive in the localization of
their government departments to redress the trend.

The depopulation of small islands is evident in all multi-
island states, and the movement from mountains to coasts
occurs wherever there are large islands with mountains. In
some cases the movement from small islands to large has been
the result of such catastrophes as volcanic eruptions or nuclear
testing, but the trend is also influenced by the concentration
of employment opportunities and services (especially educa-
tion) in the urban centers. This trend has been observed in the
Cook Islands, Fiji, French Polynesia, Micronesia, and New
Caledonia. The movement from mountains to coasts has been
most apparent in Melanesia—in West New Britain and Madang
Provinces of Papua New Guinea, Malaita in the Solomon Is-
lands, and Malekula in Vanuatu. This movement has also been
influenced by the potential jobs and services of the cities, but
the incentive of potentially more profitable cash crop produc-
tion is usually even more influential. Movement down from

remote uplands, as in Enga Province in Papua New Guinea,
puts pressure on land with the usual result of a reduction in
food crop cultivation both because of cash cropping and be-
cause of declining agricultural land per capita.

The most important general trend in the region has been
urbanization, Census data are generally inadequate to give
reasonable indications of the rate of urban growth, but it is
apparently more rapid in the smaller countries, There is little
evidence, however, that the rate of urbanization is generally
increasing;in fact, there is some evidence of its stowing.

A number of social characteristics continue to discourage
permanent urban residence: the lack of urban social security
or welfare systems, insecure urban land tenure, accommoda-
tion in “tied” housing, and personal insecurity in a diverse so-
cial environment. In addition, urban areas in the South Pacific
have a limited capacity to employ migrants because of the
predominantly administrative function of the cities.

The disadvantages of urban residence are being offset by
higher urban wages and the decline of income-earning oppor-
tunities in some rural areas, Furthermore, agricultural work in
general has been losing status and prestige. But the decline in
the creation of new job opportunities and low turnover in em-
ployment in urban areas tend to encourage permanent or long-
term migration rather than circular migration.

Government stress on decentralization and the establish-
ment of rural settlement schemes are two countervailing ten-
dencies to the increasing concentration of population in urban
centers. Settlement schemes have been established in Melanesia
in attempts to open up new land for agricultural export pro-
duction, and both Fiji and Papua New Guinea have achieved
some success with their rural settlement programs. Shortages
of capital and skilled labor, and the inertia of the private sec-
tor and the bureaucracy, however, have hampered e fforts at
decentralization.

Perhaps the most significant aspect of migration is its selec-
tivity. It has been possible to establish that, throughout the
South Pacific, it is the most educated who migrate first. Fur-
thermore, migrants have left many rural areas to take advan-
tage of superior urban educational facilities. These two facets
of migration emphasize and reinforce each other, and this type
of migration results in a loss of the more energetic, skilled, and
innovative individuals for which there is no compensation.

Most South Pacific migrants move in order to seek and
secure wage employment when suitable opportunities are not
available in the area of origin. Glaring wage and social differ-
entials, particularly between the islands and those countries
bordering the region, have an important role to play in deter-
mining population movements. What is less well understood
are the consequences of these movements, for both the send-
ing and the receiving regions.

Migration on the scale currently being experienced in the
South Pacific has a significant effect on the size, structure, and
skill composition of the population and labor force particularly
resulting in the loss of highly skilled manpower. Moreover, the
high dependency ratios currently experienced in some of the

{continued on page 12)
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TECHNICAL NOTE

Fittin g A ge- Sp ecific F ertility Neither the Coale-Trussell method nor the Brass relational
. Gompertz method provides a simple explicit analytic expres-
with a Truncated Pearson sion for the fertility curve. The Coale-Trussell method is most
TYPC 1IT Curve easily applied when one has access to certain information on
marriage patterns and marital fertility. With some difficulty, it
may also be applied by means of multiple interpolation in

by Norman Y. Luther ’ . o
derived tables, but to do this one ordinarily needs values for

This paper develops a curve-fitting method based on a special three of several selected demographic factors. The method
case of the Pearson Type III curve—the incomplete Gamma developed here, based on the Pearson curve, requires only two
function kx®e” ™ —in which the parameters have been altered factors (and a noncritical choice between two values for a

in order to emphasize important demographic factors. The third), yet provides a fit very comparable to that reported by
factors needed to employ the method are the mean age of Coale and Trussell (1974).

childbearing (MA), the ratio of age-specific fertility rates The Brass relational Gompertz method is usually the easiest
(ASFRs) for the 20—24 and 15—19 age groups, and the ratio to apply and yields good results. But like the Coale-Trussell

of ASFRs for the 35--39 and 4044 age groups (for the latter method, it does not provide an explicit fertility curve. The
factor, one simply needs to know whether the ratio attains a Gompertz curve itself does not fit fertility so well, especially
certain threshold value). The result is an explicit, simple ex- at the early and late ages of childbearing. Furthermore, the
pression for the model fertility curve, which I call the trun- Gompertz curve is not as easy to manipulate (i.e., integrate) as
cated Pearson Type IIf curve, The curve is specified to within the curve developed here.

a multiplicative constant that may be determined from the
total fertility rate (TFR). The constant, however, is not needed
if one is only interested in the relative age pattern of fertility,
which is sufficient for many applications, several of which are
discussed, for example, by Retherford (1979).

Evaluation of the adequacy of the truncated Pearson Type
IMI fit is based on 79 schedules of observed ASFRs. These in-
clude schedules for the 72 countries given by Keyfitz and
Flieger (1971), the three general pattems for developing coun-
tries and three general patterns for developed countries given

The mean age of childbearing and the ratio of ASFRs for by Talwar (1970), and schedules for Korea in 1970 given by
the 20--24 and 15—19 age groups, the two primary measures Cho (1974), which were added to increase representation of
on which the model fertility procedure is based, are already countries in rapid fertility transition with very large
widely used in methods of estimation from limited and defec- #= sfolsfis values (ratio of ASFRs for 20—24 and 15--19
tive data (e.g., Brass et al, 1968, Brass 1975, Coale and Trussell age groups). Values of MA, TFR, r= sfo0/sfis, and
1974). They have the advantage of being unaffected if propor- 1 = sfis/sfao (ratio of ASFRs for 35—-39 and 4044 age
tionate errors in reported ASFRs are the same for all age groups) for each of these 79 sets of observed data are given in
groups. The ratio of ASFRs for the 3539 and 40—44 age Table 1.
groups, which plays a secondary role in the method developed
here, has the same advantage. The Truncated Pearson Type III Curve

In addition to the procedure using MA and ratio of ASFRs, The curve
two other fitting procedures are possible: one uses MA and a 2570 if 45 0
mean parity ratio, and the other, two mean parity ratios. These ga) = are " na=
procedures make it possible for the truncated Pearson Type I 0 ifa<0
curve to be substituted for the Brass fertility polynomial in “begins” at @ = 0 and peaks at = 2. Suppose we introduce the
methods of mortality estimation from child survivorship data following parameters into the curve g:

(Brass et al. 1968, Brass 1975, Feeney 1980) and in the P/F

ratio method of fertility estimation (Brass et al. 1968, Brass
1875).

The most utilized model fertility schedules have been the
Brass polynomial (Brass et al. 1968, Brass 1975), the tabulated
schedules of Coale and Trussell (1974), and the schedules
generated by the relational Gompertz procedure (Brass 1977).
The model presented here resembles the Brass fertility poly-
normial in that it provides a simple explicit analytic expression

for the fertility curve, which may be easily integrated to esti- Norman Y. Luther is an asso-

mate ASFRs and other measures. It shares this important ciate professor of mathematics

analytical advantage with the Brass polynomial and, as men- at Washington State Univer-

tioned above, may be used in its place. It has the further ad- sity and is currently a fellow

vantage of fitting a wide variety of observed fertility schedules at the East-West Population

much better than the Brass polynomial. Institute, 3
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Table 1 Mean Age of Childbearing, Total Fertility Rate, and
the Ratios 5f20/5f|_5 and 5{35 /5f40 for the 79 Sets of
Observed Data '

sho s

Country and year MA TFR 5f1s 5740
GENERAL PATTERNS
Developing countries

Pattern 1 27.465 5,000 1.223 2.396

Pattern 2 28.315 5.000 2.158 2.333

Pattern 3 29.877 5.000 3.678 2,243
Daveloped countries

Pattern 1 25975 2.500 2.893 3.300

Pattern 2 27.770 2.500 4,754 2.939

Pattern 3 29,348 2500 6.882 2.720
AFRICAN COUNTRIES
Algeria 1965 29,528 6.796 2.500 1.646
Cameroon West 1964 27.145 5.975 1.199 2.424
Madagascar 1966 29.345 6.690 2.133 1.887
Mauritius 1966 . 28811 5.416 3.393 2.646
Reunion 1963 30,434 8,662 4.409 1.992
Seychelles 1960 29471 5.826 4.150 2.228

South Africa {Colored) 1961 28.841 6,393 2.724 2172
South Africa (White) 1961 27.666 3.438 4.896 3.165

Tunisia 1960 30.349 6.275 4.799 2.001
ASIAN COUNTRIES

Ceylon 1963 29.427 5.000 4.352 3421
Ceylon 1967 29.426 4.585 4.480 3.303
Taiwan 1966 28,280 4.817 6.830 2.400
Hong Kong 1966 29.137 4.460 7.362 2.674
Indonesia 1961 28.165 5475 2.066 2.231
Israel 1967 28.123 3.201 6.194 4,259
Japan 1966 27.601 1,696 24,978 5.968
Korea 1870 29.697 4,125 13.077 2.659
Kuwait 1966 28.627 8.303 2,417 4,028
Malaysia West 1966 29.323 5.507 3.420 2.302
Philippines 1960 30042 6.711 5.245 2,117
Ryuku Islands 1965 29,546 3.287 15,676 3.185
Sarawak 1961 28.978 5.197 2,991 2.031
Singapore 1966—68 20.222 4.061 5.752 2.301

EUROPEAN COUNTRIES

Austria 1966—68 26.929 2.629 2.584 3.480

Belgium 1966 27.500 2.500 5.032 3.635
Bulgaria 1966--68 24,711 2.109 2.649 3.243
Czechoslovakia 1967 25,669 2.087 3.956 4,180
Denmark 1967 26,473 2.359 3.276 4,551
Finland 1966 27.869 2.323 3.939 2,781
France 1967 27.33¢ 2.640 4.819 3.592
East Germany 1967 25.429 2.296 2.667 5.420
West Germany 1967 28.169 2.479 5.543 3.267
Greece 1966--68 27.839 2.367 4.216 4,362
Hungary 1967 25,585 2.013 3.268 4.081
tceland 1965 27,789  3.711 2477 2.651
Ireland 1968 30568 3.777 9.476 2,768
ltaly 1966 28.610 2,622 2.989 3.283
Netherlands 1967 28.5676 2.789 6.228 3.118
Norway 1967 27.453 2.800 4.212 3.426
Poland 1968 27.238 2.513 5.508 2.870
Portugal 1966—68 29.507 2.880 4,600 1.880
Spain 1967 30.160 2.881 9.160 2.869
Sweden 1967 26.949 2.280 2.828 4.092
Switzerland 1967 28.302 2.370 5.448 3.165
England & Wales 1964 27.376 2.890 4,255 3.823
England & Wales 1966—68 271.057 2.637 3.414 3.864
Yugoslavia 1966 26826 2.634 3.3 3.066
NORTH AND CENTRAL AMERICAN COUNTRIES

Canada 1966--68 27.496 2.601 3.637 3.146
Costa Rica 1966 29,402 6.451 2,633 2.425
Dominican Republic 1966 30.780 5.235 2.617 1.773
El Salvador 1961 28.717 6.688 2.276 2.587
Greenland 1960 29.361 6.799 2871 1.806
Grenada 1961 28,3056 6.697 1.797 2.517
Guatemala 1964 28,908 6.195 2.084 2.272
Honduras 1966 29.792 6.622 2.019 2.188
Jamaica 1963 28.064 5.839 1.930 2.870

sfo sfys
Country and year MA TFR sfis sfa0
NORTH AND CENTRAL AMERICAN COUNTRIES feontinued)
Mexico 1966 29.922 6.563 3.052 1.893
Nicaragua 1965 28.427 6.017 2.056 3.2562
Panama 1966 27.471 5.567 2.165 3.069
Trinidad and Tobago 1962 27.702 5.229 2.273 3.248
Trinidad and Tobago 1967 27.644 3.8565 2.404 3.397
United States 1966 26.413 2.732 2.635 3.610
United States 1967 26.340 2.568 2.563 3.645
OCEANIC COUNTRIES
Australia 1967 27.292 2.846 3.548 3.645 |
Fiji Islands 1966 28.666 4.778 4,261 2.813
New Zealand 1966-68 26.886 3.357 3.326 3.281
SOUTH AMERICAN COUNTRIES
Argentina 1964 28.193 2.883 2.790 2.780
Chile 1967 28.844 3.880 2.722 2.430
Coiombia 1965 20.678 5.532 3.230 2.559
Ecuador 1965 20.612 6.589 3.043 2.510
Guyana 1961 27.800 6.165 2.266 3.202
Uruguay 1963 27.847 2.856 2.705 2.687
Venezuela 1965 28.733 6.362 2.447 2.791

k, the level of fertility (proportional to the TFR);

s, the beginning age of fertility;

m, the distance between the beginning and peak ages of
fertility; and

u, the final age of fertility (the point of truncation).

We then have the curve
k(g - s)e 2@ 9Im  s<a<u
fe) = 0 elsewhere ()
By analytical considerations, we have
TFR = fS“f(a)da
= [Sf(e + st

= k?-;}{rrz’l =g =DMy gy

2

+(u- sm+ 5]} (2)
¥ afla)da

and =
J§ f(@)da

JE S+ 5)dt

i *f(t + s)dt

(@~ )+ 1.5(u-5)’m+ 1.5(u~ s)m*
(- 5)2 + (U= S)m + 0.5m* - 0,5m2e2 9/

0.75m® ~ 0.75m> 2~ i
(- 5)? + (- s)m + 0.5m* - 0.5m2 2= 5)im

(3

The parameters are most conveniently determined from ob-
served data in the order of u, 5, m, and k.

Determination of u

A primary advantage of £ as a model curve is that it possesses a
tail to the right that extends indefinitely and hence may be
truncated at any final age of fertility ». This allows one to vary
the distance m between the beginning and peak ages of fertility
(which in reality varies considerably) without having the curve
close out fertility at an inordinately early or late age (see figure).
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It was generally found adequate to choose simply between
u = 43 and u = 46. Making the right choice between the two
usually improved the fit, but not drastically so; a good fit may
still be obtained from the wrong choice. The u = 43 cutoff
shoutd be chosen if fertility decreases quite rapidly after age
40. The threshold value for ry = 5fas/sfa0 was found to be
2.515, and a good rule for determining u is

43ifr, >2.515
u:
46if 1, <2.515

Indeed, for sets of observed data for which r; > 2.515, al-
most invariably the fertility for the age group 45—49 was
negligible, consistent with & = 43. The rule usually results in
u = 43 for low TFR countries, but no such general statement
may be made about high TFR countries,

Determination of s

The value of s, the beginning age of fertility, is obtained as a
function of the observed quantities r = 5 f30/5fis and the mean
age of childbearing MA. For an observed fertility schedule, let
A denote the percent of the area under the fitted fertility
curve that needs to be redistributed in order that the ASFRs
estimated by the curve coincide with the observed ASFRs for
all of the 5-year age groups. Then

1 5D

A =100 3 TFR

where D is the sum of the absolute values of the deviations of
the estimated from the observed ASFRs. (A is sometimes
called the index of differential composition or the index of
dissimilarity.) For each of the previously mentioned 79 sets of
observed data, a computer search was made for the value of s

yielding the smallest A (typically an interval of s values rather
than a single value). From this, the determination of s as a
function of r = sfy0/5f1s and MA was discovered empirically
by a somewhat intricate “eyeballing” process, which we shall
not detail here, involving experimentation with various curves.
Results are summarized as follows (in all cases 7 = s fo0/s/1s
and MA = mean age of childbearing):
Case 1: u =43

_sr+8.25-.75 MA

Sy )

where sy = 11.7064 + 2,6923 In (r + 1.125)

If one can determine, in the case of 4 = 43, whether or not
the TER exceeds 3.5, then a slightly better fit is likely if one
uses instead the following formulas to determine s:
u=43,TFR>=3.5
(=5 VP +6- SMA

Cuse 1a:

N (4)
where s, = 12.3889 + 2.4435 In (r + .184)
Case Ib:  u=43,TFR<35
_S%r +r9_ -.7.;ISMA (4b)
where $3 = 14.23++/1.7242r= 39433 r>2.287

Generally r exceeds 2.287 for low TFR countries so that 55 is

defined; if not, one should use formula (4).

u =46

S=s4\ﬂ'—+ 7.25- 5MA
Vr-.5

where 54 = 12.821 + 2.0642 In (r - .535)

Case 2:

()

Determination of m

IfMA is known, then with  and s determined one may solve
formula (3) for m, the difference between the beginning and
peak ages of fertility. Despite the forbidding appearance of
equation (3), the solution is obtained quite easily by numerical
methods by computer or programmable calculator.

It was determined empiricatly that m = MA - .85s - 5.75
gives an m value not too far from that obtained from formula
(3), unless m is either very small or very large. Although this
explicit formula may be used to find m directly, for very care-
ful fitting it has greatest utility as the starting point of an
iterative procedure for solving formula {3) for m. If m is rela-
tively small, (2/3) (MA - s) is larger than MA - .85s - 5,75 and
provides a better first approximation of m. Hence, to solve
formula (3) by means of iteration, one is well-advised to use
max [MA - .85s - 5.75, .6667(MA - 5)] as a starting value
for m.

Determination of k&

With m, s, and u determined, the parameter & measuring the
intensity of fertility may be obtained by the formula
4TFR

m{m?® - 26 MN[0 2 + m(u - )+ .5m*] )

obtained by solving formula (2) for k.

k= (6)

Volume 8, Number 4, May 1982




Goodness of Fit

This completes the procedure for determining the parameters
of the fitted curve £ Values computed by this procedure (ex-
cept for k) are given in Table 2 for each of the 79 sets of ob-
served data. Table 2 also lists the resulting goodness of fit of £,
as measured by A. Tables 3 and 4, which summarize Table 2,
examine how A varies by the size of the TFR and by country
grouping. Table 4 gives the values 2.651 and 2.627, respec-
tively, for the mean and median A overall. In comparison, the
Brass polynomial fit produced a mean and median A overall of
8.225 and 7.037.

The results show that the fit is good for such seemingly
diverse fertility patterns as exhibited by Cameroon (West)
1964 (low s, medium m, high TFR), Grenada 1961 (lows,
high m, high TFR), Bulgaria 1966—68 (medium s, low m,
low TFR), Reunion 1963 (medium s, high /m, high TFR),
Ireland 1968 (high s, medium m, medium TFR), and Japan
1966 {very high s, very low m, very low TFR). Moreover, the
curve yields very good fits for those countries in transition
from high to low level fertility, such as Ceylon 1967, Taiwan
1966, Hong Kong 1966, Korea 1970, and Singapore 1966—68.

On the whole, the fit is slightly better for the low TFR
(< 3.5) countries than for the high TFR (= 3.5) countries. of
course, the data for the former may, on the average, be more
accurate than those for the latter. A perusal of the data indi-
cates that the difference occurs primarily in the 35—39 and
40—44 age groups. The estimated ASFRs for high TFR coun-
tries tend to overestimate for the 40—44 age group and, toa
lesser extent, underestimate for the 35—39 age group. This
problem does not appear to be at all significant for the low
TFR countries.

Whereas the Brass polynomial method involves one param-
eter, the Brass relational Gompertz method two, and the Coale
and Trussell (1974) method three, the method developed here
may be regarded as involving “two and a half”” parameters.
(This count excludes, in each case, the level parameter related
to the TFR.) That is, because the parameter # may be deter-
mined by a relatively easy assessment, with wrong assessment
usuafly having a relatively minor effect, it may be counted as
“half a parameter.”

Computation of Discrete Age-Specific Fertility Rates from the
Fitted Curve

A major advantage of an explicit fertility curve that may be
easily and repeatedly integrated, compared with a model that
cannot be integrated except by numerical methods, is the
resulting simple determination of age-specific fertility rates
and mean parities for any age group whatsoever. A discrete
age-specific rate ,f, for women between exact ages @ and a+n,
assuming women to be evenly distributed within the age inter-
val (the common assumption), is obtained by integrating the
fertility curve f from 4 to a+n and dividing by the length »

of the age interval. It may be shown, again integrating by parts,

that i
iy = (I (g 5 4 =)+ 5m?]

- M@= (g iy )2 4 m@tn-s)+ SmPl} (D)

ifs<g<atn<u

Table 2 Goodness of Fit for the 79 Sets of Data, {Results of
estimation by the fertility curve f.)

Country and year s s+m u A
GENERAL PATTERNS
Developing countries

Pattern 1 11.295 23,400 46 2.808

Pattern 2 13.824 24.476 46 2.278

Pattern 3 15.117 26.360 46 2.851
Developed countries

Pattern 1 15,699 22,800 43 2.661

Pattern 2 16,390 24659 43 1.093

Pattern 3 17.008 26363 43 1.879
AFRICAN COUNTRIES
Algeria 1965 13.840 25967 46 1.926
Cameroon West 1964 11.413 23.037 46 3.291
Madagascar 1966 13.238 25.765 46 3.897
Mauritius 1966 15.016 25.767 43 2.646
Reunion 1963 15.517 27.076 46 2.791
Seychelles 1960 15.637 25868 46 6.762
South Africa {Colored} 1961 14,481 25101 46 3.320
South Africa {White) 1961 16.4956 24,361 43 0.924
Tunisia 1960 15806 26944 46 2.524
ASIAN COUNTRIES
Ceylon 1983 15.660 26.5685 43 2.010
Ceylon 1967 15,758 26,569 43 1.558
Taiwan 1966 17.288 24921 46 2.183
Hong Kong 1966 17.370  26.108 43 2.042
Indonesia 1961 13.718 24.303 46 2.546
israel 1867 16.922 24977 43 1.862
Japan 1966 20,636 25328 43 2.910
Korea 1970 18.883 26.703 43 2.008
Kuwait 1966 13.325 25586 43 2.690
Malaysia West 1966 15.077 25.678 486 2.627
Philippines 1960 16,153 26.551 46 3,210
Ryuku Islands 1965 19.091 26.667 43 3.645
Sarawak 1961 14.757 25.268 46 2.652
Singapore 196668 16,628 25679 46 2,125
EUROPEAN COUNTRIES
Austria 1966—68 14.963 23.544 43 1.632
Belgium 1966 16.564 24.317 43 0.796
Bulgaria 1966—68 15.932 21.867 43 1.235
Czechaoslavakia 1967 16.454 22,734 43 2.306
Denmark 1967 15.861 23.269 43 2.096
Finland 1966 15.932 24.8056 43 1.099
France 1967 16,500 24.156 43 0.666
East Germany 1967 15.669 22.348 43 2.048
West Germany 1967 16.667 24.897 43 2.403
Greece 1966—68 16.100 24.598 43 5.172
Hungary 1967 16.104 22579 43 0.547
lceland 1965 14.311  24.458 43 3.621
jreland 1968 17.807 27990 43 1.479
Italy 1966 14.902 25498 43 6.379
Netherlands 1967 16.872 25452 43 3.800
Norway 1967 16.182 24,218 43 0.634
Poland 1965 16.800 24.115 43 4.741
Portugal 1966--68 15.932 26.923 46 2.699
Spain 1967 17.620 27410 43 3.194
Sweden 1967 15,286 23.608 43 4,557
Switzerland 1967 16.607 25,133 43 4,967
England & Wales 1964 16,221 24.150 43 1.949
England & Wales 196668 15.784 23.781 43 2.341
Yugoslavia 1966 15818 23.569 43 2.628
NORTH AND CENTRAL AMERICAN COUNTRIES
Canada 196668 16.753 24,208 43 0.705
Costa Rica 1966 14,106 25.783 46 3.372
Dominican Republic 1966 13.464 28,022 46 7.860
El Salvador 1961 13,631 256.851 43 2.487
Greeniand 1960 14,461 26.722 46 1.700
Grenada 1961 12,723 265.347 43 2,221
Guatemala 1964 13.362 25.175 46 2.710
Honduras 1966 12,737 26505 46 4.020
Jamaica 1963 13.180 24,901 43 2.0
Mexico 1966 14,448 26.488 46 2.997
Nicaragua 1965 13.262 265441 43 4,318
Panama 1966 13.946 24.072 43 2.397
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Country and year s s+m u A

NORTH AND CENTRAL AMERICAN COQUNTRIES {continued)

Trinidad and Tobago 1962 14,031 24354 43 1.579
Trinidad and Tobago 1967 14.317 24164 43 3.488
United States 1966 15,240 23.083 43 0.796
United States 1967 15.159 23.015 43 0.383
OCEANIC COUNTRIES

Australia 1967 15815 24.012 43 3.183
Fiji Islands 1966 16.974 25044 46 4.734
New Zealand 1966—68 16.767 23.617 43 1.885
SOUTH AMERICAN COUNTRIES

Argentina 1964 14,781 24956 43 1.198
Chile 1867 14476 25.106 46 3.025
Colombia 1965 14.608 27.267 43 3.759
Ecuador 1965 14,602 25909 46 4,192
Guyana 1961 13.972 24478 43 1.930
Uruguay 1963 14.784 24,532 43 1.131%
Venezuela 1965 13.823 25819 43 2.746

One should replace a by s in the first line of (7) if @ <s <
a+n<u, and @+ n by u in the second line of (7) if s <a <
u < g + n; one should make both of these replacements if
¢ <s<u <a+ n(this last case is unlikely to occur in practice,
since it implies # > 35). Such alterations must be made in
these cases because there is no fertility outside the age interval
s to u—i.e., f(x) = 0 outside the interval [s, u] —which, of
course, also implies that ,f; =0ifatn<soru < g, Usually
formula (7) is applied with n = 5, corresponding to conven-
tional S-year age groups. In this paper sfis is always computed
as one-fifth of the integral of £ over the age interval {s, 20].

Computation of Parity from the Fitted Curve

The mean parity ,p, of women between exact ages 4 anda+n,
again assuming women to be evenly distributed within the age
interval, is obtained by integrating (by parts) the cumulative
fertility curve F from @ to @ + n and dividing by the length n of
the age interval where

Table 3 Number of Countries in Each A and TFR
Classification

A TFR <3.5 TFR 23,5 Totals
0-1 8 0 8
1-2 10 6 16
2-3 9 22 31
3-4 4 9 13
4-5 3 4 7
6—6 1 0 ]
6-7 1 1 2
7-8 0 1 1
Over 8 0 0 0
Totals 36 43 79

0 ifa<s

Skm {.5m? - ¢ 2@ M [(g - 5)?

F(a)= fif(x)dx = 8
(@)= /) +ma-s)+.5m?]} ifs<a<u ®)
TFR ifa>u
In summary, we obtain:

k 2
oty = {m@+ =)

¥ e~2(a+n - 8)/m [(a+n—S)2 + zm(a-}-n—s) + 1.5m2]

- mlg-s)- e 2@= M- 5% + 2ma-s5)+ 1.5m*]} (9a)
ifs<e<atn<u

where ¢ is to be replaced by s in the last line of (9a)ifa<s<
atn<u;
_ (@+n-u)TFR fm?
a

P L B im(u-a)

¢ 2= DM [ - )2 + 2m(u- §) + 1.5m”]

- 2@ DMy - 5y + 2m(a- )
+1.5m*]} ifs<a<u<a+n (9b)

where 2 is to be replaced by s on the right-hand side of (9b),
except in the term (g +n - u)TFR/n, ifa <s <u <a+n;and

WP, = TFR ifu<a (9¢c)

Of course, ,p, =0ifatn<s

Alterative Fitting Procedure Based on Mean Parity Ratios

One may reverse the process just described and determine the
fertility curve from mean parity ratios, In particular, the trun-
cated Pearson Type 111 curve may be used in place of the Brass
polynomial when the input data consist of mean parity ratios,
such as is the case with the Brass (Brass et al. 1968, Brass 1975)
and Feeney (1980) methods of mortality estimation from child
survivorship data.

Tables 5—7 show mean parity ratios when & = 43, and
Tables 8—10 show mean parity ratios when u = 46. The tables
are derived from equations (9a—c). Once the choice of # is
made, one may determine the beginning age of fertility s from
the mean age of childbearing MA and one of the mean parity
ratios spys/sPao» sP2olsP2s, OF sD2s/ sPao; Or one may deter-
mine both s and MA from two of the aforementioned mean
parity ratios by using two of the tables. One may go on to ob-
tain m (and k, if needed) from equation (3) (and (6), if neces-
sary), so that the fertility curve f is completely determined.

Table 4 Mean and Median A by Geographic Group

Mean A for Median Afor  Mean A for Median Afor Mean A Median A
TFR <3.5 TFR <35 TFR 3.5 TFR 23.5 overall overall
Talwar general patterns 1.878 1.879 2.579 2.651 2.228 2.465
African countries 0.924 0.924 3.395 3.041 3.120 2.791
Asian countries 2.806 2.910 2.332 2.183 2.433 2.3656
European countries 2.631 2.324 2.5560 2.550 2.625 2.324
North and Central American countries 0.628 0.705 3471 2.710 2.694 2.442
Oceanic countries 2.634 2.634 4,734 4,734 3.267 3.183
South American countries 1.1656 1.166 3.130 3.025 2.569 2.746
All 79 data sets 2.282 1.999 2.951 2,652 2.661 2.627
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Table 5 Values of ;p;5/50.0 Implied by the Truncated Pearson Type Il[ Fertility Curve (v = 43}

MA | 24.5 25.0 26.5 26.0 26.5 27.0 275 28.0 28.5 20.0 20.6 30.0 30.5
s
12.5 .308 .298 289 .280 .272 .264 .256 .249 242 .235 .228 221 .214
13.0 277 .268 .269 .251 .243 .236 229 222 216 .209 .203 197 .191
13.5 .248 .238 230 222 .215 .209 .202 .196 .190 .184 179 173 .168
14.0 216 .208 201 .194 .188 .182 76 170 .165 160 .165 .150 .146
14.5 187 179 173 167 161 .156 .150 146 141 137 .132 128 .124
15.0 .158 161 .145 140 .136 130 126 122 .118 .114 110 107 .103
15,5 .130 126 119 115 .110 106 .103 .099 0986 .092 .089 .086 .084
16.0 104 .089 .085 091 .087 .084 .081 .078 .075 072 .070 .068 .065
16.56 .080 .076 072 .068 .066 .063 .081 .058 .056 .064 .052 .050 .049
17.0 .068 .054 ,051 .049 .047 .045 .043 041 .039 .038 .037 .035 .034
17.5 .038 .036 .024 032 .030 .029 .028 .026 .025 .024 .023 .022 .022
18.0 .022 .021 .019 .018 .017 .018 .015 0156 .014 .014 .013 012 .012
18.5 010 010 009 .008 .008 .007 .007 .007 .006 .008 .006 .005 .005
19.0 .003 .003 .003 002 .002 .002 .002 .002 .002 .002 .002 .002 .001
19.5 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

NOTE: Use Table 8 and/or Table 7 in place of this table if 52 35/5020 <.075.

Table 6 Values of ;0,0/50,5 Implied by the Truncated Pearson Type 111 Fertility Curve (1 = 43)

MA | 245 25.0 25.5 28.0 26.5 22.0 27.5 28.0 28.5 29.0 295 30.0 30.5
§
12.5 616 599 .584 .568 653 .639 524 511 497 483 .470 .457 443
13.0 .606 .688 572 .656 541 .526 512 .498 .484 .470 .457 444 430
13.6 .594 576 .560 .543 .528 513 498 .484 .470 .456 .443 430 417
14.0 .b82 .563 546 .629 513 .498 .483 .469 .455 441 .428 415 402
14.5 .568 .54 631 .514 498 .482 .467 .453 .439 425 412 .399 .386
15.0 .b54 .534 515 .497 481 .465 450 .435 421 .408 .395 .382 .369
16.56 .b37 .517 497 479 462 446 431 418 .402 .389 .376 .363 351
16.0 .520 .498 478 459 442 426 410 .396 .382 .369 366 344 331
16.5 .5600 477 .457 437 420 404 .388 374 360 347 335 322 311
17.0 479 .466 433 414 .396 .380 .364 .350 .337 .324 312 .300 .289
17.5 .455 .430 .408 .388 370 .354 .339 325 311 .299 287 276 .266
18.0 430 .404 .381 .361 342 .326 311 .298 .285 273 .262 .261 .241
18.5 .402 378 351 331 313 .297 .282 .269 .257 .246 .235 225 .218
19.0 .372 .344 .320 299 .282 .266 .262 .240 .228 .218 .208 .199 .190
19.56 .340 .31 .287 .267 .250 .235 221 .210 .199 .189 .180 172 .164

Table 7 Values of sp,5/523 Implied by the Truncated Pearson Type HI Fertility Curve (¢ = 43}

MA ]245 25.0 256,56 26.0 26.5 27.0 275 28.0 28.5 29.0 29.5 30.0 30.5
§ ‘
12,6 .809 793 777 L7681 .745 729 713 696 .680 .664 647 831 614
13.0 .810 .793 377 760 .743 727 710 694 677 .660 .644 627 609
13,6 .81 .793 776 .759 742 725 708 .691 674 657 .640 622 605
14,0 812 .794 776 .758 .740 723 .706 .688 .670 .663 .635 618 600
14.5 .813 .794 775 757 .738 720 702 684 .666 .648 .631 613 .695
15.0 816 .795 778 766 737 .718 699 .680 .662 .644 .626 607 .689
15,5 816 795 775 .754 L7356 .716 695 676 .657 639 .620 .602 .583
16.0 .818 .796 778 .763 .732 712 692 872 682 .633 614 .595 .576
16,5 .821 .798 774 .752 730 .708 .688 .667 .647 627 .607 .688 .569
17.0 .824 .799 .775 751 .728 705 .683 .662 .641 .620 600 .581 .561
17.5 .828 .80 775 .749 L7256 .701 678 .656 .634 .613 592 572 562
18.0 .833 .804 L7785 .748 722 .697 673 .649 627 .605 .684 .563 .543
18,6 .38 .807 777 747 719 .692 .667 642 .619 .596 .574 .563 632
19.0 .845 B .778 747 716 .688 .660 .6356 .610 .586 .564 542 521
19.56 853 .817 781 .746 713 .682 .653 .626 .600 .. .575 .552 .529 .508

NOTE: Use Table 5 andfor Table 6 in place of this table if 5p25/5030 =>.700.
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Table 8 Values of sp,5/5040 Implied by the Truncated Pearson Type IlI Fertility Curve {u = 46)

MA 26.0 26.5 27.0 27,5 28.0 28.5 29.0 29.5 30.0 30.5 31.0 31.5 32.0
H
11.0 378 .369 360 .3561 .343 .335 327 319 312 306 297 .290 .283
11.5 347 .338 330 .322 314 .307 299 292 .285 279 272 265 259
12.0 316 308 .300 293 .286 279 272 .265 .259 263 247 241 .235
126 .286 .278 271 .264 .267 .251 .245 .239 .233 .227 222 216 211
13.0 256 .249 242 .236 .229 224 218 213 .207 202 197 .192 .187
13.5 226 ,220 214 208 .202 197 192 .187 .182 178 173 .169 .164
14.0 197 191 .186 .181 .176 A .166 162 .168 154 150 .146 .142
14.5 169 .164 1569 .164 180 .146 .142 .138 134 31 127 124 121
16.0 142 137 133 129 125 21 118 115 112 .109 .106 .103 .100
18.5 116 112 108 105 102 .099 .096 .093 .090 .088 .085 .083 081
16.0 .092 088 .085 .082 .080 077 .075 .073 .070 .068 .067 .065 .063
16.6 .069 067 .064 .062 .060 .058 056 .054 .062 .051 .049 .048 047
17.0 .049 .047 .045 043 .042 .040 .039 .038 .037 035 .034 .033 .032
17,6 .032 031 .029 .028 027 ,026 .025 .024 .023 .023 .022 021 .020
18.0 018 017 016 016 .015 014 014 013 013 012 012 012 .0n
NOTE: Use Table 9 and/or Table 10 in piace of this table if s015/5P20 <.085.
Table 9 Values of sp50/s5025 Implied by the Truncated Pearson Type HI Fertility Curve (v = 46)
MA 26.0 26.5 27.0 27.5 28.0 28.5 29.0 29.5 30.0 3056 31.0 3156 32.0
§
11.0 611 598 .586 .b74 562 551 639 .528 517 506 495 .483 472
11.56 601 .588 675 563 5561 539 628 517 605 494 .483 A72 461
12.0 590 B77 664 651 .639 527 516 504 493 482 47 460 449
125 578 565 ,bb2 639 .527 515 603 491 .480 469 458 447 436
13.0 566 652 638 .525 513 501 .489 477 466 455 444 433 422
13.5 662 538 524 511 498 .486 474 462 451 440 429 .418 408
14.0 537 522 .60g 495 482 470 458 446 L4356 424 413 402 392
14.5 521 .606 492 .478 468 .453 441 429 418 407 .396 .386 375
16.0 604 .488 474 460 447 434 422 411 .399 .389 378 .368 .367
15.5 485 469 464 440 427 414 402 391 .380 .369 .358 .348 .339
16.0 464 448 433 418 405 .393 381 .369 359 .348 338 .328 .318
16.5 442 425 410 .395 .382 370 .358 .347 336 .326 316 307 297
17.0 M7 .400 .3856 370 .357 .345 .333 .322 312 .302 293 .284 275
17.5 .391 374 368 .344 .331 .319 .307 297 .287 278 269 .260 252
18.0 363 .345 .330 316 .303 291 .280 270 261 262 243 .235 227
Table 10 Values of 50,5 /sps0 Implied by the Truncated Pearson Type |11 Fertility Curve (v = 46)
MA 26.0 26.5 27.0 27.5 28.0 28.5 29.0 29.5 30.0 30.5 310 31.5 32.0
s
11.0 776 .763 .750 737 724 Al .698 .6856 672 659 1646 632 519
11.5 774 .761 . 748 .734 21 .708 695 .682 .668 655 641 628 614
120 773 759 ,745 132 718 .705 691 .678 .664 .651 537 623 609
12,6 TN 757 743 ,729 715 701 .687 674 .660 .646 .632 .618 604
13.0 770 755 740 .726 712 697 .683 .669 .655 641 627 613 689
13.5 .768 . 783 .738 723 .708 .693 679 .664 .650 636 621 607 693
14.0 .766 750 .735 719 704 .689 674 .659 645 .630 615 .601 .586
14.5 768 .748 732 715 .700 .684 669 .654 639 .624 .609 .594 .680
15.0 763 .745 728 711 696 679 .663 .648 .632 617 602 .687 572
18.5 161 742 724 707 .690 673 .657 641 625 610 595 579 .664
16.0 759 739 72 702 .685 667 .6b1 634 618 .602 .586 571 556
16.5 .757 ,736 716 .697 679 661 643 626 610 594 578 662 .b46
17.0 .765 .733 712 692 673 .654 636 618 601 584 668 552 636
17.5 763 .730 707 .686 .666 .646 627 609 .92 574 558 b42 526
18.0 L7161 726 .702 680 .688 .638 618 589 | .681 564 647 B30 514

NOTE: Use Table 8 and/or Table 9 in place of this tabte if 3025/5P30 >.700.
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Some brief examples may be instructive:

Fxample (i): Suppose we have u = 46, MA = 28.667, and
sPaolsPas = 402, By double interpolation of Table 9 we find
that s = 15.69.

Example (ii): Suppose we know that u = 43, sp15/sP0 =
134, and spso/spas = 476, We can find the values of s and
MA that simultaneously correspond to both mean parity ratios
by finding the point where the values of s and MA correspond-
ing to spis/sPao = .134 intersect with the values of s and MA
corresponding to 5Py /P25 = 476, For spisfspae = 134, we
interpolate in Table 5 to obtains = 14.5,MA=29.3 ands =
15, MA = 26.6 (the best points are those closest to the point
of intersection). The equation of the straight line through
these two points is

MA =-5.4s+ 107.6

Similarly, for ;a0 /sP25 = 476 we interpolate in Table 6 to
obtain s = 14,5, MA=27.2 and s = 15, MA = 26.65625 (the
points closest to those obtained from Table 5). The equation
of the straight line passing through these two points is

MA =-1.0875s + 42.96875

The intersection of the two lines is the point s = 14.987, MA =
26.670. These are the values of s and MA that are determined
by the given mean parity ratios when » = 43. (One may inter-
polate with more general curves than straight lines to obtain
more precise results, but usually the improvement is very small
and not worth the effort.) Values of s and MA may be quite
sensitive to changes in the given mean parity ratios because of
the small differentials between adjacent mean parity ratios in
parts of the tables. Hence, one should heed carefully tlie warn-
ings given in the notes to Tables 5, 7, 8, and 10.

[f one has extra information at hand, it may sometimes be
used to test the goodness of fit to the data. For example, if
one knows the mean age of childbearing and two mean parity
ratios, one may compare the s value implied by the two tables
which contain the particular mean parity ratios given, by using
the procedure outlined in Example (ii) above, with the values
of s obtained from each table separately, by using the proce-
dure outlined in Example (i) above. This comparison assumes
that the final age of fertility « is predetermined. If not, the
procedure might be used to determine which value of u gives
the better fit.

By testing on the same 79 sets of data, it was found that the
two approaches for estimating s ordinarily yield quite consistent
estimates, especially if the warnings in the notes to Tables 5, 7,
8, and 10 are observed. Because the procedure was standardized
on the empirical determination of s as a function of r and MA, it
is to be expected that that approach would give a slightly better
fit on the average. Nevertheless, a very good fit is ordinarily ob-
tained with either approach. [
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ILO/SPC MIGRATION PROJECT (continued)

Pacific countries are due not only to the combination of falling
mortality and persistently high fertility, but also to the age
selectivity of the migration process, most migrants being in
their young working ages. The pressures on the areas of origin
created by these high ratios are to some extent counteracted
by flows of remittances from the migrants, but little is known
of the net effects on the communities from which out-
migration is taking place.

Migration also affects the labor market in less obvious ways.
There is evidence that migrants to New Zealand are more
highly motivated in the workplace than their local counter-
parts. It may be that the more enterprising and active people
tend to move away from their home area, leaving the more
traditionally oriented at the place of origin,

Among its positive effects, migration enables individuals to
obtain higher educational and technical training, reduces popu-
lation pressure on scarce resotrces, contributes to natural re-
source development by providing labor, contributes to urban
development by providing an administrative cadre, and,
through remittances, results in flows of cash and goods to ru-
ral areas.

Some of migration’s negative effects are a decline in agri-
cultural production, increased dependence on imported com-
{contintied on page 16)
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PUBLICATIONS THAT COUNT

by Alice D. Harris

Liu Zheng, Song Jian, and others. China’s Population: Prob-
lems and Prospects. Beijing: New World Press, 1981, Dis-
tributed by Guoji Shudian, P.O. Box 399, Beijing, China.

For several decades Western social scientists were unable to
get official statistics, so China watchers had to speculate on
the population growth of mainland China. More recently, in-
formation has been trickling out of China by means of visitors’
reports, official publications, and newspaper accounts. China’s
Population Problems is the first detailed examination of
China’s population ever published. Articles by academicians
and policy-makers trace the course of China’s population
growth and the development of population policy and theory
for the last 32 years and discuss the major population issues in
China today. Case studies of family planning programs in ur-
ban and rural areas provide statistics on past developments and
make projections of future population.

Xu Dixin, in the preface, firmly links economic develop-
ment and population growth and says that “for the national
economy to develop in a planned and balanced fashion, human
beings must plan their own reproduction as well as material
reproduction.” (p. vi)

Since the early 1970s, China has promulgated various pro-
grams to achieve fertility decline. Among these are neighbor-
hood family planning programs, delayed marriage, and the
one-child family. Now China’s population, which grew by al-
most 80 percent from 1950 to 1980, is beginning to slow
down. Those interested in the country’s recent development
will want to read about the China experience as told by those
involved in that experience.

Policies of Population Redistribution. Edited by John W.
Webb, Arvo Naukkarinen, and Leszek A. Kositiski.
Oulu, Finland: Geographical Society of Northern Finland,
1981. 201 pp. US$16.00.

One of the growing concems of population policy-makers is
the effect of the changing patterns of population distribution
on the provision of social services and economic well-being of
nations. The International Geographical Union Commission on
Population Geography selected population redistribution as a
major theme for four symposia held between 1976 and 1980
in Nigeria, Finland, Pakistan, and Japan. Proceedings were pub-
lished shortly after each meeting and later each generated a
major publication such as the one described here.

Alice Harris is Resource Materials Specialist at the East-West
Population Institute. She and her staff maintain the Institure’s
collection of documentation and reference materials, includ-
ing a sizable body of census publications. Readers and pub-
lishers who have new publications of interest to the readers of
the Census Forum may send review copies to Ms. Harris at the
Resource Materigls Collection, East-West Population Institute,
1777 East-West Road, Honolulu, Hawaii 96848.

This volume contains most of the papers from the second
symposium held in Oulu, Finland in 1978. The papers, edited
by John Webb, Arvo Naukkarinen and Leszek A. Kosirski,
contain theoretical discussions and case studies on population
redistribution from developed countries in Europe, America,
Asia, and Australia.

Population geographers and policy-makers will be interested
in the first paper by Robin Pryor which constructs a matrix
for the study of population redistribution and the next one by
Elspeth Graham which connects the theoretical constructs of
the population geographers with practical policies designed to
redistribute populations. How successful have these policies
been? Pryor suggesisin his opening paper “that there is a wide
range of direct and indirect policies [that] affect population
distribution in a variety of ways; that it is very difficult to
quantify such analyses, while qualitative assessments may beg
more questions than they answer; that there are few if any
clear-cut examples where specific policies have had definite
results directly comparable with original objectives.” (p. 18)

All the papers contain excellent bibliographies and are -
lustrated by maps and graphs redrawn at the University of
Oulu.

U.S. Bureau of the Census. Demographic Estimates for Coun-
tries with a Population of 10 Million or More: 1981.
Washington, D.C., 1981. iv + 169 pp. US$5.50.

The latest of the U.S. Bureau of the Census population reports
notes a decline in the rate of world population growth during
the 1970s. It presents detailed demographic data for the 56
countries with an estimated population of 10 million or more.
Their average annual rate of increase dropped from about 2.1
percent in 1970 to approximately 1.7 percent by the end of
the decade.

The 56 countries listed in the report accounted for 92 per-
cent, or 4.2 billion, of the world’s estimated 4.5 billion people
in 198 1. The top ten countries in the world ranked by popula-
tion size are: China, India, Soviet Union, U.S., Indonesia,
Brazil, Japan, Bangladesh, Pakistan, and Nigeria.

Information on each country listed includes midyear popu-

lation estimates and average annual period growth rates for

five year intervals for 195070 and for each year since; bench-
matk data on births, deaths, life expectancy, etc.; and dates of
all censuses during the period. Major sources of information

are inchuded for each country. A useful glossary at the front
gives definitions of items used in the report, and when refer-
ring to new estimation techniques such as the Feeney mortality
technique includes a citation where an explanation is given.

Like earlier works with similar titles, this is a useful refer-
ence work for demographic collections. Copies of the report
may be obtained for US$5.50 prepaid from the Superintendent
of Documents, U.S. Government Printing Office, Washington,
D.C. 20402.
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U.S. Bureau of the Census. Census ‘80: Projects for Students.
Washington, D.C,, 1981. xvi + 88 pp. US$5.00 (US$3.75
for orders of 100 or more).

Another publication from the Census Bureau is Census ‘80:
Projects for Students. 1t is a product of the Bureau’s College
Curriculum Support Project (CCSP) and is designed to be used
with Census '80: Continuing the Factfinder Tradition, a 490-
page undergraduate textbook that appeared in 1981. Together,
the two books offer theoretical and practical curriculum re-
sources on the 1980 census.

The exercises can be grouped into six sections that deal
with data collection and accessing, field work, use of census
data as numerators and denominators, and applications of cen-
sus data in the public and private sectors. Among the interest-
ing examples is “Some Basic Demographic Measures” which
highlights such concepts as the sex ratio, median age, and the
population pyramid. There are no copyright restrictions on the
book, and materials are designed to be easily reproduced for
students.

Although primarily intended for classroom use, Projects for
Students can help census data users grasp the basic concepts
underlying the application of such data. It is a good example
of what census bureaus could do in other countries to famil-
iarize the general public with census products.

Copies of CCSP publications are available from the U.S.
Government Printing Office, Washington, D.C. 20402.
Projects for Students is publication S/N003-024-03516-2 and
Continuing the Factfinder Tradition is $/N003-024-02262-1
(price $7.50).

Hania Zlotnik. Computer Programs for Demographic Estima-
tion: A User’s Guide. National Academy of Science, Com-
mittee on Population and Demography, report no. 11,
Washington, D.C.: National Academy Press, 1981. ix +
375 pp.

In the August issue of the Census Forum, I spoke about the
three major tasks of the Committee on Population and Demog-
raphy and some of their published reports. In the process of
preparing a manual on indirect techniques for demographic
estimation (to be published as Manuat X by the United Nations
Population Division in 1982), the Committee recognized the
need for relatively easy-to-use computer programs that would
apply basic indirect techniques to various data sets. Therefore,
the Committee proposed to develop a companion guide of
computer programs to supplement the estimation manual, and
the Agency for International Development provided funding.

The guide and the eight computer programs described in it
were prepared by Hania Zlotnik, a research associate on the
Committee staff. The programs implement various combina-
tions of the P/F ratio method of fertility estimation, Brass-
type methods for estimating child mortality, estimation of
adult mortality from information on the widowhood and or-
phanhood status of respondents, estimation of the complete-
ness of death registration, and the own-children method of
fertility estimation. The programs were tested at the London

School of Hygiene and Tropical Medicine and Princeton Uni-
versity and then revised.

This book does not provide detailed explanations of the
theoretical underpinnings and calculations involved in the
demographic techniques, but refers the reader to the appro-
priate chapter in Indirect Techniques for Demographic Esti-
mation instead.

Ivor Francis. 1981. Statistical Software: A Comparative Re-
view, New York: Elsevier North Holland, Inc. xx + 520 pp.
US$70.00.

[This review was written by EWPI computer specialist Ruby
Bussen and managing editor Robert L. Hearn. |

As Ivor Francis aptly states, for the last twenty years statistical
software has grown without control or management: the num-
ber of statistical programs is unknown, detailed characteristics
of the programs have not been collected, and standards of per-
formance have neither been set nor measured. These are de-
ficiencies that Statistical Software addresses. As a major step
toward improving statistical software, the authors (Mr. Francis
always uses the first person ptural when referring to those who
worked on the project so we will refer to them in the plural
also) have attempted to enumerate existing statistical software,
to set up a directory of these programs and classify them, to
provide a noncritical catalogue of features and developers’ de-
scriptions, and to present a critical review by users.

The enumeration was done via a series of surveys between
1977 and 1980. The early surveys solicited from individuals
listed in statistical directories, from statistical organizations,
and through ads in journals the names of statistical programs,
their developers, and users. The search identified over 200
packages. ’

The developers were then asked to provide technical de-
scriptions of their programs for such areas as processing, dis-
play, and statistical analysis capabilities, computers on which
their programs had been installed, proposed additions, oper-
ating systems, and source languages. They were also asked to
fill out a questionnaire rating their programs on 56 items,
Finally, the developers were asked to supply a list of three
users who were not at the institution that supports the pack-
age, were not connected with the development of the package,
and were familiar with at least one other statistical package as
a basis for comparison. One hundred seventeen developers re-
sponded and 74 of these provided names of users.

In a separate survey, the users were asked to rate the pro-
grams on the same 56 items as the developers and to rate their
confidence in their own rating on each item. The confidence
rating was used to eliminate user ratings on features the user
was not familiar with.

The authors next developed a taxonomy of the 117 pro-
grams in the survey. The programs were separated into 12
groups according to the developers’ ratings on 20 items from
the questionnaire. Depending on which questions the developer
rated his program highly, the program was placed in one of the
following groups: data management, editing, tabulation (only),
tabulation and arithmetic, survey variance estimation, survey

14

Asian and Pacific Census Forum




analysis, general statistical analysis, specific interactive analysis,
specific batch statistical analysis, analysis of multi-way tables,
econometric analysis, or mathematical subroutine libraries.

Of course many will question the way these packages were
pigeon-holed, but the explanation of the classification scheme
and the taxonomy table showing the ratings used to group the
programs permit the reader to see for himself how each pro-
gram got into its group and how it compares with those in
other groups. In addition, a figure at the beginning of each
chapter compares the ratings of the cluster of programs dis-
cussed in that chapter on the items that determined their in-
clusion in the group. These figures also include programs from
other groups that were rated highly on those items; for exam-
ple, the figure comparing the ratings for programs designed for
editing includes programs designed for data management, tabu-
lations, and general statistical analysis that were rated highly on
the editing portion of the survey. This gives the classification
scheme a measure of flexibility.

One of the distinguishing features of this book is that it at-
tempts to avoid in its own statistical analysis a problem it
identifies in statistical studies generally: the failure to identify
precisely the program used in the analysis. This is an important
feature for such an ambitious project because it lets the reader
know as nearly as possible what the biases and limitations of
the study are.

Beginning with the presentation of their aims, the authors
carefully explain what was attempted, how, and what cautions
must be taken in interpreting the results. Early on they wam,
“The first thing a reader will discover is that this book is not
an in-depth evaluation of statistical software. Its scope is broad
but shallow.” (p. 1) Thus the reader should not expect analysis
of the algorithms or tests of the programs. The breadth of the
scope, however, is certainly impressive. Although we wish the
authors had included the names of all the statistical programs
they located instead of just the ones they got ratings for, this
is the most comprehensive list we have seen.

Another caveat the authors give concerns the users who
rated the programs. As mentioned earlier, all of the users in-
cluded in the analysis of the survey were suggested by the de-
velopers of the programs. Furthermore, of the 117 programs
being reviewed, only 74 were rated by users, and the usual
number of users rating a program was one or two. This is ad-
mittedly not a good sample for statistical analysis. And while
qualified developer-suggested users were difficult to obtain,
independent users could only be found for a few well-known
packages (their ratings on these packages are compared with
the ratings of the developer-suggested users). In simple terms,
the users’ ratings must be viewed with caution.

At the same time, the users’ ratings do provide something to
compare the developers’ ratings with, and the comparisons are
presented in both tables and figures in easy-to-use formats.
There are separate tables for each group of programs comparing
ratings of the programs within the cluster, as well as an appendix
table presenting both the users’ and the developers’ ratings on
each of 56 items from the survey questionnaire and their average
ratings on 10 attributes, or groups of related items. This graphic
display of the survey results, coupled with the careful inclusion

of the information that reveals the limitations of those results,

makes the book valuable for anyone shopping for statistical
software.

One may feel, however, that these features are organjzed
with the statistician or computer technician in mind. The less
technically sophisticated reader will find the book more useful
if he or she begins with the descriptive sections to see what the
programs were designed for and how they are being used and
then proceeds to the tables and charts for an indication of their
performance.

We wish all the program descriptions were as informative as
this one for COCENTS:

COCENTS is a special-purpose statistical software package which is
used to manipulate data files, cross-tabulate individual observations,
aggregate tabulations to higher levels, perform simple statistical meas-
ures, and format a publication-quality (camera-ready) tabular report.
The companion package to COCENTS, CENTS (Census Tabulation
System) was originally developed by the International Statistical
Programs Center (ISPC) of the U.S. Bureau of the Census to provide
a method of rapid tabulation of population and housing data from a
national census. CENTS was designed for use on small computers and
was written in IBM Assembler Language Code (ALC). COCENTS
(COBOL Census Tabulation System) was written in COBOL which
permits usage on a wider range of computer equipment. Since 1972,
COCENTS has been continuousty developed and is now used for
tabulating all types of statistical data and has been installed in over
70 computer installations overseas. (p, 124)

Still, the less-complete descriptions provide such helpful infor-
mation as:

UPDATE is a program used to make corrections to data. Its principal
application is in correcting address data or survey data. (p. 30)

CONCOR can be used to inspect the structure of an interview or
questionnaire, the validity of individual data items, and the consis-
tency among data items both within a logical record and across
logical records within the same observation (interview or question-
naire), (p. 69)

FXPRESS is an interactive data management and analysis system
used to support marketing, financial, and general business decision
making. (p. 190}

We might fault the authors for not stating explicitly the
limitations of programs such as maximum number of variables
and limits on table size, This is information the reader has to
dig for where it exists at all. It also would have been helpful to
tell how much memory the programs require. Finally, it seems
odd that the authors of a high-technology text did not take ad-
vantage of that technology to have their book typeset. It would
have been much more attractive, and possibly quite a bit shorter,
if they had.

We are thrilted to have so much information—the addresses,
prices, source languages, sample jobs, future enhancements—in
such a useable form. Obviously, much thought went into the
project. Is the book worth its hefty price? If you’re shopping
for statistical software, facing a staggering amount of informa-
tion without a guide to tell you if you've seen enough or even
if you're looking in the right place, you may well think so. [
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ILO/SPC MIGRATION PROIJECT (continued)

modities thus worsening the national balance of payments, the
emergence of urban elites sometimes resulting in urban bias
(policies that overwhelmingly favor urban over rural areas),
urban unemployment (often associated with higher crime
rates), and health and nutritional problems.

Recommendations

Connell’s overview was followed by reports from some of the
countries and territories present and sessions dealing with
many of the points raised in the overview. Seventeen working
papers were presented on subjects ranging from data collection
to the effects of migration on sending and receiving communi-
ties, and from urban growth in Melanesia to Polynesian migra-
tion to New Zealand. The reactions of the conference partici-
pants to the presentations were collected in the report of
recommendations for the second phase of the project.

The need to provide appropriate training received high
priority in the recommendations for the second phase of the
ILO/SPC project. Specifically mentioned was the need to train
counterpart personnel wherever consultancy services are pro-
vided to enhance local skills and at the same time to reduce
dependence on outside consultants. This was part of the desire
for training of govemnment personnel (planning, statistics, la-
bor, and other officials) to develop their capacities to recognize
the need for specific data, to undertake analysis of census and
relevant survey data, and to integrate population, migration,
employment, and human resource planning into national de-
velopment planning, The conference also recommended the
development of a Population and Employment Service office
within national governments for collecting and utilizing popu-
lation and labor force data, matching employment opportu-
nities with manpower, and developing job training and
employment strategies.

It was recommended that the second phase of the project
undertake the analysis and interpretation of census and relevant
survey data to obtain information on characteristics of the labor
force, growth of urban centers, female migration, and rural-to-
urban, interregional, and interisland migration. Furthermore, the
project should assist countries to analyze and utilize existing
data on migration to prepare more reliable subnational popula-
tion estimates and projections, and to use these data for regional
planning, especially in the context of urban growth and rural
population redistribution.

There were several recommendations concerning data collec-
tion. It was felt that the second phase of the project should
strengthen survey capabilities in statistics offices throughout the
region. The conference requested assistance on the design of
census schedules, surveys, and embarkation/disembarkation
cards. The census schedules are needed to improve the coltection
of data on internal migration and should use standardized defi-
nitions and concepts suitable to Pacific island countries. Specific
surveys are needed to obtain information on the volume, nature,
and destination of migration, and on the use of remittances, for
formulating policies aimed at more effective investment in rural
development. New surveys (or the strengthening of existing
household surveys) were also recommended to obtain informa-

tion on incomes and economic activity to assist policy-makers
and planners develop appropriate intervention strategies. Im-
proved embarkation/disembarkation cards are needed to provide
information on age, sex, occupation, and other characteristics to
supplement census and survey information in migration analysis.

Other recommendations concerned the dissemination of in-
formation. It was felt the project could help with the develop-
ment of simple documentation on aspects of the census and
other surveys to inform the public in general of the results of
these exercises and their implications. In addition, the project
could supply copies of national census and special survey data-
bases to SPC to facilitate greater utilization of existing data to
meet the needs of planners within the countries and to contrib-
ute to comparative analyses of development issues. The project
could encourage academic institutions in the region to
strengthen their teaching programs concerning concepts, sys-
tems, and definitions relating to migration and employment
through wider use of manuals and reports brought out by con-
sultations with appropriate national and international agencies.
It was requested that the project assist in consultations between
governments of the region and governments of countries border-
ing the region (destination countries for South Pacific migrants)
to coordinate international migration policies. The conference
also recommended that the project help with the establishment
and evaluation of both short- and medium-term action-oriented
programs (e.g., absorption and retraining of return migrants,
squatter rehabilitation, establishment of rural centers, and outer-
island development).

The ILO/SPC project has emerged out of the concern
within the South Pacific that the negative effects of migration
tend to outweigh the positive effects, The countries and terri-
tories of the region are aware that they must understand the
nature of migration and devise strategies to minimize or re-
direct some migration streams, and encourage others, to gener-
ate a more appropriate form of development. O
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