





.Mw\uw\u\/n‘m
.S, WU'( W(Ui

REPORT ON THE 1987 YAP STATE
* CENSUS OF POPULATION

Vblume 1

Office of Planning and Budget
P.O. Box 471, Colonia, Yap
Federated States of Micronesia
Western Caroline Islands 96943

March 1988



PREFACE

It is with pleasure that I present our second publication on the 1987 Yap State
Population Census. The present report gives estimates of mortality and fertility derived
from the census, Although these estimates are subject to some uncertainty they show that
our population is growing relatively fast. Nevertheless, the population 1s small and our

~likely population size-by- 2000-isnomorethamabont 13,000, '

L

Our population size before the turn of the century was
For Yap mer it has been estimated that there may have beeti be
persons e early nineteenth century. Although such a lt:';ium
confirmed, it is clear that'we have experienced a considerable
until the end of World WarIL. . o

88 Ythanitis%
stween 40,000 and 50,

 never can be statistically
decline in population size

- The population is now regaining its strength and we are slowly approaching a point
where our population size is in relatively good harmony with our resources. However, in
order to ensure that we share the amenities of the new technological world, we must place
emphasis on education and accommodate for change towards a new society. This is not
casy, for there is no general recipe for human happiness and tK;;c;sp«:rity. In Yap State our
goal must be to preserve our quality of life while at the same we meet new challenges
and demands for modernization. The production of social, economic and demographic
statistics for planning, administration and research is an important step in this direction.

~ Although, &erhgps, there is an invisible hand that steers population growth and
change, this growth and change must, insofar as is possible, be controlled in a desirable
direction. The present report gives data and information on where we are going population
wise. It is my hope it will stimulate discussions concerning health care, education and,
more generally, discussions about our future.

I wish to express my sincere thanks to Dr Michael Hartmann, Coordinator, FSM
National Census Program, for writing the report and to Ben Ruan, Special Assistant to the
Govemor, for commenting on drafts of the report. S ,

Petrus Tun
. Governor Yap State
March 1, 1988
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REPORT ON THE 1987 YAP STATE CENSUS OF POPULATION*

1.0 INTRODUCTION

1.1 The FSM National Census Program

The 1987 population census in Yap is the first one taken by a local office since the-

Japanese administration ended in 1945. During the period of the Trust Territory of the .
Pacific Islands (TTPI), the US Bureau of the Census was delegated the responsibility of

census taking, With the formation of the Federated States of Micronesia (FSM).

the responsibility of census taking became an internal one. Hence, the pres T
conducted as Fart of a National Census Program by the FSM Office of Blannifigahd -~
Statistics in collaboration with the Office of Planning and Budget in Yap. Similar censyses
have been carried out in Pohnpei in 1985 and in Kosrae in 1986. Previous population
censuses in the TTPI were taken by the US Department of the Navy in 1949-5, ), by the
Office of the High Commissioner in 1958, by the US Bureau of the é’pnsusy in 1960, 1970

and 1980 and, by the Office of the High Commissioner in 1973. o
o i o ¢ » LR it ; T g . " ‘.(«}i“?';”' ‘gﬂ’:w;fii'é‘ Ty
1.2 Anthropological studies :

Over the years several anthropologists have studied Yapese society. Most of the
anthropologists who have produced papers on Yap have collected their own data. In fact, -
anthropologists have collected several sample data sets on various characteristics of the
Yapese population. Although it is generally true that these sample data sets have been
collected with little reliance on modern sampling methodology, they nevertheless portray
several aspects of Yapese society that otherwise would have remained undocumented or
subject to speculation. In fact, there can be little doubt that it is due to the efforts of
individual American anthropologists that the sociology of Yap is documented to its present
extent. From a demographic point of view, however, the anthropological studies have
given relatively little information about mortality, fertility and population growth.

13F { objectives in t} lysis of the 1987 lati

The present analysis of the 1987 Yap State census is not a comprehensive one. Due
to time constraints there is no reference to mortality and fertility work carried out by
anthropologists. Furthermore, several other sources of information concerning the past
population situation in Yap have not been incorporated into the present study. This is
especially true of the censuses taken during the Japanese administration which lasted from
about 1914 to 1945. The present analysis, by and large, focuses on estimating mortality
and fertility from the 1987 census. There is a descriptive analysis of the census tabulations
on education, economic activity and socioeconomic status. The report is essentially of a
preliminary nature, and is intended to give planners and administrators new population data
and results for use in their work. It should be noted, however, that vital registration in the

* Authored by Michael Hartmann, Coordinator, FSM National Census Program and staff
member of the Demographic Section in Statistics Sweden, Stockholm. The author wishes to
express his sincere thanks to Robert Retherford, East-West Population Institute, Honolulu, for
his constructive comments on the mortality and fertility chapters and the appendix in the
report, and to Leif Johansson, Ingrid Lyberg, Tuia Meisaari-Polsa and Ingrid Bergstrém
Levander, Statistics Sweden, for their assistance in reviewing the report. The report was
written in Yap during October 1987.
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TTPI was incomplete and that it is dubious to what extent historical data could be of use in
a retrospective analysis of mortality and fertility. Nevertheless, an analysis incorporating
the old Japanese censuses and the ones taken during the TTPI period is warranted at least
for historical reasons. '

As already n is-ashortage-of demographic data in Yap. This situation,
Tegrettably, is found throughout the Pacific island region (PIR). Although there are more
demographic data available in'the South than in the North Pacific it is generally true that
demographic research in’the PIR is sparse. The onllyéffﬁbti at least one of the very few,
traditional Pacific island nations for which fairly reliable life tables are'available is Western
‘Samoa. In most other parts of the PIR, the estimation of life tables is mostly done on the
basis of model life table ‘applications. With respect to fertility, the situation is equally
unfortunate. Consequently, it must be conceded that years of discussions concerning the
need for family planning programs to slow down population growth have been based more
so on speculation and Malthusian beliefs than on actual data. It does not follow from this
conclusion, of course, that family planning programs in the Pacific are unwarranted.
However, it dcf;es follow that the need for curbing population growth often has rested on ill-
founded beliefs. :

ographi

In the general context of social and economic development, it is often argued that
the presence or absence of elementary demographic data is an indicator of social, economic
and cultural development. For instance, according to Brass (1975, p. 1),

"Time series data are very important for population projections, and for understanding changes
in such important variables as fertility, especially in relation to the family planning program.
This information is generally unavailable in developing countries and, to exaggerate slightly,
the presence or absence of such information can be considered as an indication of development of
a country.”

While this view, no doubt, is widely acknowledged, it must be admitted that in
small societies it is much more difficult to promote population studies than in larger ones.
How large a population must be in order to exceed the critical limit for establishing a central
statistical office, institutions of higher learning, theaters, museums, public libraries and
other avenues of civilization, of course, cannot be answered numerically. However, with
the formation of the FSM a need was created for population data which did not exist
previously. These data needs concern monitoring (1) infant and childhood mortality, (2)
adult mortality, (3) the fertility of women, especially with a view to falling fertility, (4)
school attendance and educational achievement, (4) changes in the socioeconomic structure,
and, (5) overseas migration and, not least, the increased urbanization in Colonia due to
outer island settlers. Understanding the changes in the age structure of the population and
their implications for the future is also important.

Indeed, serious discussions concerning social, economic and cultural development
invariably overlap with discussions concerning population characteristics. Moreover, the
fact that most populations in the Pacific are demographically young, i.e. a large proportion
of the population is below 15 years of age, especially is an important matter to bear in mind
because it implies that, sooner or later, the Pacific will have a large proportion of its
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population at retirement ages. Falling fertility throughout the PIR is expected to cause a
slow but steady increase in the proportion of elderly people. The consequences of this
demographic aging must be carefully studied if ongoing and future development plans are
to become successful. Given these circumstances, it is important that demographic data and
other essential data for planning and administration are produced on a regular basis.

: In this report we give a collection of statistical tables which supplement the tables
given in:Report on the 1987 Yap State Census of Population,. Yolume I. (The
present report also gives tables on child survival for the Pohnpei 1985 and Kosrae 1986
‘censuses.) Whereas most of the tabulations in‘Volume II have been made for the present
analysis, they may also assist other researchers in gaining insight into the demographic
regime of Pohnpei, Kosrae and Yap. In the Statistical Appendix we have given a number of
-methodological illustrations which we hope will be useful to the readers. '

It is our preliminary assessment that the data collected in the censuses of Kosrae
(1986) and Yap (1987) are of good quality, i.e. none of the questions asked in these two
censuses appears to have been misunderstood by the respondents. For instance, the levels
of mortality and fertility reflected by the census data are in good agreement with the
corresponding levels given by the TTPI census of 1980. "

Given the lack of vital registration data for Yap, it might seem that perhaps we
should have identified own children in the questionnaires (see e.g. Cho 1973; Cho and
Feeney, 1978; Cho, Retherford and Choe, 1986; Levin and Retherford, 1986) and asked
questions concerning parental survival (see e.g. Brass, 1975, pp. 67-84). With such data
one could apply the own children method of fertility estimation and the technique of
estimating adult mortality from parental survival data. The reason why we did not ask these

uestions in the census was that we wanted to keep the questionnaire as simple as possible.
%uestions of this nature have pot previously been asked in the TTPI censuses and we felt
that it would involve too much of a data collection experiment to include them in the new
census program. Furthermore, the time available for planning the censuses in Kosrae and
Yap was rather limited which gave us little, or no, possibility for field testing the above-
mentioned type of census questions.

Because of the smallness of the populations in the FSM, birth and death frequencies
are subject to large variation, and one might suspect that, in fact, the populations are too
small to give reliable estimates of mortality and fertility with the observational plans
provided by the census. Fortunately, our findings do not confirm this view.

Comments concerning the validity of the data are made throughout the text. We feel
that this is proper because it is important to the reader to get an impression of the nature of
the data weaknesses and in which contexts they appear. Below we highlight some of the
difficulties of estimating mortality and fertility from census data.
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Mortality

In this report we estimate infant and childhood mortality from child survivorship
data obtained in the 1980 TTPI census and in the recent FSM censuses taken in Pohnpei
(1985), Kosrae (1986) and Yap (1987). These data reflect a retrospective observational
plan where women are asked how many children they have born and how many of the
children are still living. From these returns, one may calculate the proportion of deceased
children reported by women in different age groups. For women aged between 20 and 25
years, the proportion of deceased children is somewhat higher-than-infant ‘mortality but,

ertheless,—ean-be-used a5 a {fouigh) estimate of infant mortality. Assuming that
childbearing starts at age 15, the reports from women aged 20-24, refer to a period that
goes back between S and 10 years. Roughly speaking, one could say that'the reference
period is the past 7.5 years. The reference period, however, has no diret bearing on the
“number of person-years lived by each reported child. The reports do not say when the
children were born and, if they died before the census, they do not give age at death for the
deceased children, Consequently, the traditional statistical/actuarial method of relating vital
events (deaths) to person-years cannot be used with this observational plan. Instead, one
has to infer from the data the Jikely proportions of newborn children dying before the ages
1,2,3,4, and 5. This is known as indirect estimation of infant and childhood mortality. The
method hinges partly on estimating fertility of women, partly on estimating the underlying
(hypothetical) mortality function which, in combination with the fertility function, has
generated the proportions of deceased children. I'he method we have used in the report for
estimation of childhood mortality from child survivorship data, as already noted, is outlined
in the Statistical Appendix.

The death of a child is always a painful experience to the mother. The reporting of a
child death to an enumerator whom the mother may not personally know is a difficult
matter. One may suspect that some of the mothers who have been unfortunate enough to
lose a child may suppress this information to the enumerators. Specially if the child death is
a recent event, the mother may not be psgchologically prepared to reveal it to the
enumerator. Experiences from e.g. Western Samoa suggest that in some of the censuses
the responses to child survivorship data have been rather inaccurate (Hartmann, 1979, pp.
140-144). Here it should not be overlooked that adoption is widespread in the PIR.
Children do not necessarily live with their biological parents but may live and grow up with
relatives. In Western Samoa, at least in some of the censuses, it would seem that reporting
women have included adopted children in their reports on children ever born and children
surviving (Banister, 1979, pp. 5-8). This misunderstanding easily occurs if the
enumerators, instead of asking how many children a woman has given birth to in her
lifetime, asks how many children she has (implicitly meaning how many children she has
to take care of). :

In the case of the censuses in Kosrae (1986) and in Yap (1987), it was explained
during the training of the enumerators how various errors could arise in the reporting of
child survivorship data. The enumerators were made aware of the necessity to ask the
questions in such a way so as to obtain the correct information. However, enumerating a
household is not a simple matter and on some occasions incorrect information, invariably,
is recorded in the questionnaires. This is a situation that cannot be helped.

In small populations, there are considerable variations from year to year in recorded
infant mortality. With increasing population size, the variations in infant mortality decrease.
For large populations, there is little variation. All the populations in Micronesia are small.
Consequently, even if accurate vital registration data were available, the figures would
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display large annual variation. Over a five-year period, the fluctuations would be less
pronounced. Given this particular situation, the observational plan of asking women in a
census how many children they have born and how many of the children are still alive has
some merit because of the cumulation of events. If changes in infant and childhood
mortality have been modest in the recent past, the progortions of children dying before the
ages 1,2,3,4 and 5 can be estimated with reasonable accuracy. In our estimation of
childhood mortality, we focus on children dying before these ages, and denote by q(x) the
g, bability of a child dying before reaching age x. We refer to q(x) as the ‘m%w :

)

gEE K .

ey e it
B WO -

v ‘ Ao
3 SE s v o

o Beommof the incomplete vital regisiration, we have éstimated a life table for Yap
m _estimates of infant and childhood mortality and by making use of a life table for

¢stern Samoa. The Samoan life table has been adjusted by means of the Brass logit

method (Brass, 1971, pp. 69-110) so as to reflect a level of mortality which is in agreement
with infant and childhood mortality in Yap in 1987 (see Smnmnl_xppgu_dm) Estimating a
life table by means of indirect estimation 1s not an accurate procedure. However, until such

time that accurate data on mortality are obtained either from complete vital registration or

from a survey, it s virwally the only possible way of sketching a life table.
E |Il.| ‘

The comments we have made about the smallness of the population are also valid in
the case of fertility. In a small population, there is considerapl;)lxé temporal variation in
estimated age-specific fertility rates. If the estimated rates reflect accurate recording, a
?raduation technique may be used in order to bring out'the underlying age-pattern of
ertility. In this report we have used a third-degree polynomial to graduate the age-specific
fertility rates obtained from census reports on children born during the year before the
census. . | T —

¥

2.0 MORTALITY

2.1 The Western Samoa Vital Statistics Sample Survey

The mortality of human beings is closely related to the quality of life they enjoy.
Monitoring changes in mortality, to a large extent, is tantamount to monitoring the well
being of society. In the PIR relatively little is known about mortality. Because discussions
concerning the significance of different levels of mortality inevitably must be relative, we
have decided to make use of some of the data collected in the Western Samoa Vital
Statistics Sample Survey. This survey was started in 1975 in response to a demand for
reliable data on mortality and fertility, Between 1975 and 1983, the survey brought out data
for assessment of mortality, fertility and migration. The choice of the Samoan data is more
or less dictated by the fact that it is the only small island population in the PIR for which we
have mortality and fertility data of reasonable quality.

The Vital Statistics Sample Survey in Western Samoa contacted 10 percent of the
households. The persons included in the samples were asked questions concerning
mortality, fertility and migration during retrospective reference periods. The reference
period in the 1975 survey was about 3.5 years. In the surveys taken in 1981, 1982 and
1983, the reference periods were about half a year long, i.e. the survey population was
contacted twice a year. The interviewers recorded if a woman had given birth to a child, if a

.S
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person in the household had died and, in particular, if a newborn had dxed It was also
recorded if persons had moved out from the sample population.

Even though it is clear that Western Samoa not necessarily has the same mortality
pattern as Yap, the mortality experiences recorded by the survey are, nevertheless, a better
basis for comparison than those afforded by tradmonal model hfe tables The ;‘eason for
~this-is-thaf adg-and-Dx 66)-reflect a
combmauon of gmmngg_d and adnh mortallty that a ars to be uncommon in the Pacific.
&meically, for a given life c:ﬁ)ectane (leve of mortahty) in the Coale—Demeny

mode tables, infant and childhood mortality is much higher than in e.g. the life tables
for Western Samoa. In our view, the Western Samoa life tables are more expressive of -
‘moftality in Micronesia than existing model life tables. Rélative to Swédish life tables, the
life tables for Western Samoa are characterized by low infant mortahty and high adolescent
and adult mortahty :

While it is outside the scope of the present repopt to analyze the Western Samoa
Vital Statistics Sample Survey (VSSS) data in detail, the data clearly suggest that there have
been modest improvements in mortality in Western Samoa during the ten-year penod 1975-
1984. The life expectancy has remained more or less constant, and improvements in infant
and childhood mortality have been marginal. Our reference-data reflect a stability which we
think is also found in Yap. To further the discussion, we nge the life tables brought out by
the VSSS data (T ables 1, 2 and 3).
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Table 1.-Life table for Western Samoa, 1975*

R ErEErEEEEREREEEIEERERESEIE b btod
A A A

Age m & i s® Lo Tw ew

-0 0.0350 09650 1.0000 0.9703 623 623
1-4 0.0060 0.0237 09763 09650 3.8142 614 63.6
5-14 0.0007 0.0070 0.9930 0.9421 9.3880 57.6 61.1

15-24 0.0029 0.0286 09714 0.9355 9.2215 482 515

25-34 0.0041 0.0402 09598 09088 8.9050 389 42.9
35-44 0.0044 0.0430 09570 0.8722 8.5345 300 344
45-54 0.0101 0.0961 09039 0.8347 7.9460 21.5 25.8
55-64 0.0273 02389 0.7611 0.7545 6.6440 136 18.0
65-74 0.0566 0.4132 0.5868 0.5743 4.5565 6.9 12.0
75+ 0.0722 03370 23590 24 7.0

Vital events and person-years were obtained from the sample data and used for estimation of
age-specific mortality and fertility rates (Vital Statistics Sample Survey Report, 1975, 1982
and 1983. Department of Statistics, Apia, Western Samoa).

The central death rate for the age interval [x,x+n] is denoted m,. The central death rate is

the number of deaths occurring between ages x and x+n divided by the number of person-years
lived by the population while at ages x to x+n. Denoting this number of deaths by ,D, and the
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Since the data come from a survey of 10 percent of the households in Western
Samoa, there is, of course, a sampling variance attached to each of the estimated life table
functions. A statistical test which takes into account the number of person-years lived by
the survey population does not lead to a rejection of the hypothesis that the central death
rates were constant from period to period. A similar test shows that there is a significant
difference in mortality between males and females, Consequently, the sample size of 10
percent was big enough to capture this common sex dxffcrenual in mortahty Becausc it
would bunden the report unnecessarily to delve of testin, ?
—Bety Xper T We Rave abstained from: xllustratmg 1t in the present context
Nevertheless, we e hasme that the survey appears to have brought out reliable data.
Notice, for example, that the estimated life expectancies, (and the estimated infant mortality
rates) are in ‘food agreement with one another (Table 4). In the absence of reliable vital
_ registration data for Yap, it scems reasonable, therefore, to use the Western Samoa life
tables as & reference for discussing mortality. As such we focus on the levels of mortality in
Western Samoa between 1975 and 1983 and in Yap around 1987. We begin our mortality
discussion by studying infant and childhood mortality estimated from the 1980 TTPI
censuses and the recent censuses from Pohnpei (1985), Kosrae (1986) and Yap (1987).

»

corresponding number of person-years lived by the population at risk by Ry, the central death
rate is ymy = 1D, /nR,. The probability for a person aged x to die before reachmg age x+n is
denoted nqx. The probability for a person aged x to survive to age x+n i npy = 1 - nqx. Forn=1,
we write gy. The annual probability of death is estimated from the central death rate by
letting nqx =1 - exp(-n ymy) which assumes that the central death rate is constant on [x,x+n[.

The survival function s(x) gives the probability for a person aged 0 to survive to age x. The
x-1
survival function is s(x) = I'Inpl The number of person-years hved by a person in the life-table
i=0
population between ages x and x+n is L(x) = n{[s(x) + s(x+n)]/2) For estimation of the life
75
expectancy at age x, we let T(x) = }, L(i), where we assume L(75+)/s(75) = 6 years for males,
i=x
and L(75+)/ s(75) = 8 years for females. The latter assumpttons are of marginal 1mportance for
estimating the life expectancy. For the first year of life, we let L(0) = 0.15 + 0.85 s(1). The life
expectancy at age x, is e(x) = T(x)/s(x). We also write eg for e(0). In the survey, it was noted
how many babies survived one year, and q, was estimated directly from that proportion. For

this reason mg is not given in the life tables, For the remaining age groups, ,qx was estimated
from ,m,. The data were obtained from Vital Statistics Sample Survey Report, 1975.

Department of Statistics, Apia, Western Samoa. Throughout a circumflex (#) is used to denote
an observed or estimated quantity.
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Table 2.-Life table for Western Samoa, 1981-82*

T e T T B R S B S A S R 2 B B S S N R S S S S RN EEERS RN EEmET I

A A A A A

Age my ax Px - s(x) f.(x) {f’(x) e(x)

0 0417709593 1.0000 0.9654 6141 614
14 .. 0, )2 .0.9798 .. 09593 . 3.7984:1 60.44. 63.0 -

5-14 * 0. 0020 - 0.9980 . 0.9399. 9.3895. 56.64° 60.3 & .
15-24 . ,0325 7 09675  0.9380 -« 9.2280 . 47.26% 504 '
25-34 . .0.0028 0276. 09724 09076 8.9505 38.03 419
35-44 0.0054 - 0.0526 = 09474 - 0.8825 8.5930 29.08 329 .
45-54  0.0189 0.1722 © 0.8278 . 0.8361 7.6410 2048 24.5 -
55-64 0.0238 0.2118 0.7882 0.6921 6.1880 12.84 18.6
65-74 0.0511 ' 0.4001 0.5999 . 0.5455 4.3640. " 6.66 12.2

75+ 0.1290 o 0.3273 2.2911 229 70 -

*®

The survey report,

Apia, Western Samoa, only gives data for both sexes.

.
S

Table 3.-Life table for Westérn Samoa, 1982-83¢.

1982. DePartmén’t"Gf Statistics,

! S

A A A A g P LA
Age my Ox - Px s(x) f.(x) S %‘(x) I oe(x)
MALES
0 0.0415 09585 1.0000 09647 60.64 60
1-4 0.0047 0.0186 09814 09585 3.7984 59.68 62
5-14 0.0008 0.0080 0.9920 0.9407 9.3690 55.88 5
15-24 0.0030 0.0296 09704 09331 9.1930 46.51 4
25-34 0.0013 0.0129 09871 09055 8.9965 3732 4
35-44 0.0036 .0.0354 09646 0.8038 8.7800 2832 3
45-54 0.0211 0.1902 0.8098 0.8622 - 7.8020 19.54 2
55-64 0.0360 0.3023 0.6977 0.6982 59265 1174 1
65-74 0.0462 03700 0.6300 04871 39700 581 1
75+ 0.1061 . . 0.3069  1.8414 1.84

QAN =IO O NS
cbwuNvRwO
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Table 3.-Life table for Western Samoa, 1982-83*, Cont'd

A A A A A A A
Age my ax Px -~ s(x) Lx) T(x) e(x)

00238 09762

10000 0.9798 66,11 6
..09762 - 3.8700 " 65.13.
1. 0.9588 .- 9.5545 - 61.
09521  9.4735 " 51/ b
$.09426 93650 4223 44.8
0.9304 9.1490 32.87 353
0.8994 8.4695 2372 26.4
07945 7.0815. 1525 19.2
0.6218 50555 8.12 '13.1
03893 3.1144 311 8.0

0 0.0330 09670 1.0000 0.9720 63.15 63.1

1-4 0.0046 0.0182 09818 09670 3.8328 62.18 64.3

5-14 0.0008 0.0080 0.9920 09494 9.4560 ' 58.34 = 61.5:.
15-24 0.0020 0.0198 0.9802 09418 9.3250 48.89 51.9
25-34 0.0013  0.0129 0.9871 0.9232 '9.1720  39.56 42.9
35-44 0.0035 0.0344 09656 09112 8.9555"° 30.39 334
45-54 0.0168 0.1546 0.8454 0.8799 8.1190 2143 244
55-64 0.0305 02629 0.7371 0.7439 = 6.4615 1332 17.9
65-74 0.0470 0.3750 0.6250 0.5484 4.4555 6.85 125
75+ 0.1369 0.3427 23989 239 7.0

Source: Vital Statistics Sample Survey Report 1983. Department of Statistics, Apia, Western
Samoa. Survey data for later periods are not available.
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Table 4.-Life expectancies and infant mortality in Western Samoa 1975-1983.

e e e T e Y O T T Y T T T R S S R S T S S S e e e T Cmmma s S
¥ . - S T
; EPE

1982-83

Both sexes = : 0'033 , 63.1 =
Males S 0.042 606
Females 0.024 66.1

ven'ia Table 5.

The child survival data for Kosrae, Pohnpei, Truk and Yap are given in Table
€1 in the broad age groups

This table also shows the average number of live births per women ig the.,
15-19, 20-24, and 25-29. These averages are referred to as parities. For example,
women between the ages of 25 and 30 in Kosrae in 1980 re ‘an averageé of 2.2353
childrenl. More specifically, there were 204 women in this age group. They reported that
they had given birth to 456 children of whom 436 were alive at the time of the census. For
the age group 20-24, 263 women in Kosrae in 1980 reported that they had given birth to
238 children of whom 224 were alive at the time of the census. This means that women in
the age group 20-24 reported that 5.88 percent of their children had died. It is from such a
measure that one can estimate infant mortality which is defined as the proportion of live
born children surviving one year. The estimate, however, needs to take into account the
mean age at childbearing for women. ‘ y : L

For Kosrae in 1980, a first (rough) estimate of infant mortality would be 58.8 per
1,000 live births. The technique of estimating infant mortality from the proportion of
deceased children reported by women between the ages of 20 and 25 is one otP adjusting
this proportion so that it agrees with infant mortality. Before we embark on actual
estimation of infant and childhood mortality, we comment on the characteristics of the
collected child survivorship data.

We notice (Table 5) that the proportions of deceased children vary relatively little
from district to district. If the proportions of deceased children reported by women aged

1 In several of the calculations shown in this report we give results with four decimal places.
This has merely been done for computational convenience. It does not suggest that the accuracy
is of that order.
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20-24 had exhibited large variation, this might have implied the existence of widely

different health environments in Micronesia. (Alternatively it might imply that the

populations are too small for meaningful analysis with the given observational plan and
estimation technique). However, since the environments in Micronesia with respect to

education and health are known to be relatively uniform, we would pot expect a large

variation in infant and childhood mortality between Kosrae, Pohnpei, Truk and Yap. We

may, therefore, be relatively confident that the data in Table 5 depict a realistic picture of

infant and childhood mortality. X

We will now éoinr_ncnt on the mortalxty functions (Table 6) esumated fmm the data
in Table 52. (As already noted, the estimation technique is given iu the Statistical

According to our estimates, Truk has the highest infant mortality, namely 56.1 per .
1,000 live births. Kosrae is a little lower with 53.6, })’38 and Pohnpei appear to fall in the
same group with estimates of 43.3 and 43.2, per 1, tgopulation, respectively. Before
we comment further on the mortality estimates from the 1980 census, we turn to the

S
vg. LoE e w

estimates from the census in Pohnpei (1985), Kosrae (1986) and Yap (1987).

Tables 7, 8 and 9 give the child survivorship data by single-year ages of women,
The immediate advantage of doing this is that the smallness of the figures is brought out.
Especially for Kosrae and Yap, the number of reporting women is very small.
Consequently, one might suspect that even though the observational plan is retrospective,
so that each woman in the age group 20-24 reports on fertility experiences that go back in
time between five and ten years, the numbers are too small to give the stability necessary
for accurate estimation of childhood mortality. We believe the uniformity of the above-
mentioned estimates as well as the ensuing discussion rejects this possibility. Table 10
summarizes the estimated mortality functions. We notice that among the four FSM states,
Kosrae has the highest infant mortality (49.3 per 1,000), followed by Pohnpei (46.3 per
1,000) and Yap (44.6 per 1,000). When separating Yap into Yap proper and Yap outer
islands, we notice a clear differential in infant and childhood mortality. For the outer
islands, infant mortality is of the order 57 per 1,000 live births. For Yap proper, it is 39 per
1,000 live births. Despite the fact that the estimates are affected by some uncertainty, the
difference between the estimates for the outer islands and Yap proper, without doubt,
reflects a reality. The fact that the data have captured this (obvious) mortality differential
speaks well in favor of their reliability.

2 In Tables 5, 6 and 7, p indicates the mean age of the observed fertility schedule for women and
Pj, i = 1, 2 and 3 the mean parities for the age groups 15-19, 20-24 and 25-29, respectively. D2
denotes the proportion of deceased children reported by women aged 20-24.
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Table 5.-Child survival for Kosrae, Pohnpei, Truk and Yap recorded in the 1980

TTPI population census

Pttt S ========:=.~==== ==
Children
Age Women ever born.

" Surviving ﬁm S
children parity

15-19 1,154 253

20-24 993 1,415
25-29 788 2217
BiSy=01538 BB =04931
A vs T
h=27

1519 - 1,978 292
2024 1,657 1,803
25-29 1419° 3,750
BiBy=0.1356; Pof3=04117
h=29

Yap

15-19 371 72
20-24 388 513
25-29 327 830

Bify=01468; Boff3 =0520
h=26 |

= 00588

241
1,347
2170

D7 =0.0481

A

269
1,692
3,510

70
488
779

0.1941
1.3222
2.5382
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Table 6.-Estimates of infant and childhood mortality obtained from the 1980 TTPI
population census

Estimated mortality function

A A A

~Distsiot— G0t

Kowme . 00536 00592 00627 G06sa
Pohnpel 00432  0.0477 00505 i 00527
Tk 00561 00620 00657  0.0685
Yap 00433 00478 00507  0.0528
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Table 7.-Child survival for Pohnpei recorded in the 1985 FSM population census

Children Surviving Mean
Age Women ever born children - parity
s . 333 .. .9 . 9

6 329 23 19

249 254 238

227 308 290
264 398 ‘381
229 425 400
2024 1,222 1,607 1,524
25 230 506 472
- 26 o212 st 537
27 219 633 578
28 214 637 604
29 19 689 . 655 |
25-29 1,074 3,042 2,846 . 2.8324

A A A A
P1/P2 =0.1598; P2/P3 =0.4643
=27 Dy = 0.0516

Source: FSM Office of Planning and Statistics, Pohnpei.
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Table 8.-Child survival for Kosrae recorded in the 1986 FSM population census

—_—= =

Children Surviving Mean
Age Women ever born children parity
1S 65 ) 2
16 - 95 1 1
17 72 7 7
18 . 68 -9 8
19 - 52 8 | 8 &
15-19 352 27 26 0.0767
20 69 29 | 27
21 45 22 20
22 55 30 29
23 61 80 76
24 44 44 42
20-24 274 205 194 0.7482
25 47 83 78
26 56 102 100
27 44 113 103
28 53 172 : 154
29 47 146 137
25-29 247 616 572 2.4939
A A A A )
P1/P2 =0.1025; P2/P3 =0.3000
L=31 Dy = 0.0537

Source: FSM Office of Planning and Statistics, Pohnpei.



23

Table 9.-Child survival for Yap State, Yap proper and Yap outer islands recorded in
the 1987 FSM population census

e D D e S e D B e B o T S e e e S S S e e S e e S T S T R S S TR IR S T 2 Sa S M ser s e e e e T SR e I

Children ~ Surviving - Mean
Age Women ~-ever born .. children -~ parity
15 . 194 3
16 BRI > ER el 6
17 106 16
18 102 26
19 84 33 »
15-19 41 9 84  0.911
20 99 83 79
21 69 61 61
22 73 68 64
23 111 134 125
24 83 137 130
20-24 435 483 459 1.1103
25 83 13 - .130
26 91 175 166
27 68 151 146
28 91 238 222
29 81 232 215
25-29 414 932 879 2.2512
A A A A
P1/P2 =0.1721; P2/P3 =0.4932
n=27 Dy = 0.0497

Source: Office of Planning and Budget, Yap.
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Table 9.-Child survival for Yap State, Yap proper and Yap outer islands recorded in
the 1987 FSM population census, Cont'd

s v S0 S g s Govas S W e st S S Sy S S S e vy SO S SO A sy S S O AL T gt vt S i St M S S S s s ——
T R R N RN RSN RTNNEmRENmmmmmI T —— T

Children Surviving Mean
Age - Women ever bomn children parity

15-19 200 . 59 . .54 02100

. . c. s L e .
20-24 286 340 325 “ 11,1888
2529 - 280 642 61l 2.2929
A A A A
P1/P2=0.1766; P2/P3 =0.5185

A

=26 Dy = 0.0441
Yap outer jslands
15-19 190 31 30 0.1632
20-24 149 143 134 0.9597
25-29 134 290 268 2.1642

A A A A
P1/P2 =0.1701; P2/P3 =0.4434
=28 Dy = 0.0629

Source: Office of Planning and Budget, Yap.
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Table 10.-Estimated infant and childhood mortality for Kosrae, Pohnpei and Yap based on
the 1985-87 FSM population censuses

===:==========a======u=:==========a======-..===...===========:..:=========.~=======a

: Ao.ossz

0 &494

00446 00493 00522
| 00392 00433 00459 0 ”‘
00568 0.0627 0. {

1o Yapéas, cusrent feriliy w

. . Because we believe this cholce of fért ,jtyfunctiontobe ‘
one inferred from the ratio of mean parities, we amept this’ mortality estimate és our ﬁnal
estimate of infant and childhood mortality in Yap, around 1‘98 i :

m'iaaanesﬁmatethatbuﬂdsonanesﬁma
Statistical

"'Because the estimation of infant and chxldhood monahty ﬁ'om child survworshxp
data depends on the underlying fertility function, we have given an estimate of q for Yap
State in Table 10 (*) which builds on the fertility function estimated from the census returns
on children born during the year before the census. (The calculations are given in the

Statistical. Appendix). These estimates point to an infant mortality rate of about 48 per
1 000 hve blms.

' As s judged from the estimates in Tables 4 and 10, infant and chlldhood monahty in
the FSM is high relative to Western Samoa, and it WOuld seem that there have been no
improvements. since 1980. This suggests an interesting simxlanty to Westem Samoa where
mortality 1mpmvements appear to have been very modest since 1975.

From the point of view of developing countries in general, the PIR enjoys relatxvcly
low infant and childhood mortality. Here it must be noted that famine, severe droughts and
the miserable living conditions of e.g. African nations are unknown in the PIR.

Current levels of infant mortality in industrialized countries, of coursé’, are much
lower. In Sweden and Japan, countries with very low infant mortality, only about 6 per
1,000 live births die before reaching age one (Statistics Sweden, 1986, p. 36). While it is
true that the FSM hardly could bring down infant mortality to such levels, it is,
nevertheless, true that given a better dissemination of health education to mothers and of
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health care services in general, infant and childhood mortality could be halved before the
year 2000.

2.4 Alife table for both sexes for Yap around 1987
Table 11 gives a life table that has been éstimated i)y means of the Brass logit life

table approach (Brass, 1975, pp. 85-105). As a standard life table we have used the life
al asehath-faxes-for-Westem-Semon:- Jeas: A3+ OR LW e o JUL N LW s ecalculaﬁons

»yw;

are given in the Statistical Appendix). The fable gives a life expectancy of :
both sexes. How well the table describes Yapese, mortality is, to some extent, a matter of
 conjecture, We do not believe, however, that the estimated life expectancy is in error by

more than about two years, i.¢. the life expecfancy in"Yt(i})"'c‘ould‘;h’e’ as low as 57.9 years
but no higher than about 61.9 years. For males we would estimate the life expectancy at
about 58 years and for femalés atabout 62 years. -~ - w’ e

Here it is not amiss to focus on the mortality differential between males and
females. In the case of the Samoan life tables, the estimated differential was about 5.1 years
about 1975 and 5.5 years about 1983 (Table 4). The estimated differentials are higher than
one would expect on the basis of e.g. model life tables. The large difference in life
expectancies between Samoan males and females, of course, is a reflection of the large
differential in infant and childhood mortality between boys and girls (Table 4). But
whether in Samoa infant mortality for girls is about half of that for boys (Table 4), of
course, is difficult to tell in the absence of more detailed data. However, that there is an
unusually large mortality differential between Samoan men and women is almost certainly
true. Part of the excess male mortality could be due to over consumption of alcohol (a
health problem of increasing and alarming significance throughout the PIR). In the case of
Wcls‘tem Samoa it should also be noted that suicide rates for men are known to be very

high.- %~ . & o IR ,

RN LA,

In the case of Yap, we believe that ‘th&niortality differential between men and
women is of the order of four years. Admittedly, this is a guess that cannot be supported
by existing survival records for Yap. It is, however, sppported by e.g. model life tables.

The errors in the estimated life table (Table 11) come from two principal sources.
First, estimating a life table from infant and childhood mortality always carries with it a
degree of uncertainty (see e.g. Gabriel and Ronen, 1959, pp. 164-165). Second, the
standard life table (the life table for both sexes for Western Samoa, 1981-82) is not a
graduated table. There are some anomalies in it, €.g. that the central death rate for the ages

25-34 (j(ﬁ:zs = (.0028) is less than for the ages 15-24 (1011;115 = 0.0033). Nevertheless,
despite irregularities in the central death rates, the survival function, from which the life -

expectancy is estimated, is relatively smooth. Therefore, the fluctuations in the central death
rates more or less cancel in the estimation of the life expectancy.

Since infant and childhood mortality is rélatively high, the life expectancy in the life
table estimated for Yap is low. On the outer islands, the much higher infant mortality, no
doubt, reflects a life table with a relatively lower life expectancy.

Current life expectancies in Sweden and Japan are about 74 years for men and 80
years for females (Statistics Sweden, 1986, p. 36). This shows that there is considerable
latitude for improving mortality at all ages on Yap proper and, especially, on the outer

59.9 years for
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islands. Increasing the life expectancy and general health of Yapese men and women
should be seen as a health services priority during the coming years.

K

IR

Table 11.-Estimated life table for both sexes in Yap around 1987

=za======lBmsmaaz:===..===========a_aa=========a:=za =y

599308

0.9541 37730 58.9698
0.9324 9.3135 55.1968
0.9303 9.1340 45.8833
0.8965 8.8270. £'36.7493.
0.8689 8.4355 27.922
0.8182 7.4150 19.4868
0.6648 5.8955 120718
70,5143 4.0735 . 61763
"0.3004 2.1028 2, 1028

10=015+0.853 (n. Infant mortality in the life table is a little lowef,than i Table 10 where

the final estimate is given as qo = 0.0484. The reason for this- discrepancy is- that all the
estimates below age 5 (q* in Table 10) have been used to fit the standard life table (see
Statistical Appendix). In our exposition, we have made use of the survival function s. The
number-living column of the life table (with a radix of 1,000} is Ix = 1,000 s(x). Thus at e.g. age
65 there are 514 survivors meaning that little more than about half a birth cohort survives
beyond age 65.
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The estimated central death rates3 for Yap are given in Table 12 which also
illustrates the estimation of the crude death rate. The crude death rate is estimated at 11.2

ST oraTan TR

Population central number of annual

Age  inage group death rate deaths i in age group
X X to X+n _ ,,S:x v L XtoX+n
0 310 T 0.0478 18
1-4 1,230 - 0.0058 1
5-14 - 2,727 0.0002 _ 1 -
15-24 . 1,746 » 00037 . . . 7 o
25-34 1,599 0.0031 . 8 :
35-44 916 0.0060 -6
45-54 591 0.0207 12 -
55-64 469 0.0255 12
65-74 335 0.0525 18
75+ 216 . 0.1429 “ 031
Total 10,139 114
Estimated number of annual deaths: 114

Estimated crude death rate: 114/10,139 = 11.2 per 1,000 population

The registered deaths between 1980 and 1985 are given in Table 13. Durmg this

period a total of 415 deaths were registered. Assuming that the crude death rate between
1980 and 1985 was close to 11.2 per 1,000 population, the estimated total number of
deaths becomes 591. This means that death reglstratxon was about {415/591} X 100 =
70.2 percent complete. Even if this is an approximation to the completeness of death
registration, it points to death registration being too incomplete for demographic estimation
purposes. The degree of registration, however, is better than in Western Samoa about 1982

3 Estimated by letting nmy = [s(x) - s(x+n)] / nLx-
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when it was estimated that about 39 percent of the deaths were registered (Vital Statistics
Sample Survey Report, 1983, Department of Statistics, Apia, Western Samoa).,

Table 13.-Registered total number of deaths for the period 1980-85

ARV
B A T R e S R S R R O R R R R R R R R R R N R R N N R NI IS T

*

The population was estimated by assuming exponential growthbetweeﬁ 80, é@f\emthe E
enumerated population was 8,100, and 1987 when the enumerated populatio: 139. .
Source: Yap State Statistical Bulletin, 1985. Office of Planning and Bud ¥ 1,

~ ‘Colonia, Yap, Western Caroline Islandg 96943. . ¢

4 o =1
P B v

3.0 FERTILITY

In the censuses in Kosrae and Yap, women aged 15 and over were asked if they
had given birth to a child during the past year. A total of 300 births was recorded for Yap
during the period 23 March 1986 to 22 March 1987.." . -~ & S

e i R e g 2 '!3{ SR . o br;/" B

Retrospective questions concerning child births. oﬁen give poor responses. For -
instance, in the Western Samoa censuses the question conceming childbirth during the .
twelve months before the census have given data of relatively little value for estimation of-
fertility. This was also one of the main reasons for taking the vital statistics sample survey.
Of course, much hinges on the extent to which the census enumerators are trained and how
motivated they are to obtain accurate information. In the case of taking a survey, one of the
advantages is that interviewers can be selected and trained to a much better extent than for
the taking of a population census. In the case of Yap and Kosrae, it was emphasized to the
enumerators that they would have to probe well into the question of childbirth during the -
year before the census if useful data were to be obtained. o

When estimating fertility rates for a small number of women, one is faced with
considerable variation in the individual rates. It is necessary therefore to graduate the rates -
in order to use them for meaningful estimation. Graduating the observed rates (Table 14)
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by means of a third-degree polynomial;\gives new (graduated) rates for which the mean age
is ﬁ = 29.5 years and the variance is 6° = 55.0. The total fertility rate for the graduated

rates is R = 4.0540 (see Statistical Appendix). It will be seen that the graduated rates do
g?)t ;i‘i‘splay the anomaly of the observed ones where the maximum rate is in the age group

The estimated total fertility rate gives'the number of childfen & womanwould give |~
—birth o if sHEWere to survive to the end of the reproductive period, i.e. if she were to-
survive fo age 50, In Yap State in 1986-87, our priot estisnate is that women, on average,

" .’ 1"y v i i1 3 SAY -8

produce 4.05 children. This ¢

Table 14.-Age-specific fertility estimated from the 1987 Yap Census

Observed Graduated
, fertility fertility
Age Women Childbirths rate rate
(1) . @ 3 | @ %)
15-19 - 471 - 39 ~0.0828 ' 0.0786
20-24 435 71 ~ 01632 0.1700
25-29 414 76 0.1836 0.1945
30-34 - 373 74 - 0.1984 0.1715
35-39 264 29 0.1098 0.1207
40-44 146 8 A 0.0548 0.0616
45-49 166 3 0.0181 - 0.0139

While it may seem a simple matter for women to report on childbirths during the
past twelve months, experience shows that (1) some women forget to report about a birth,
(2) the enumerator may assume that the interviewed woman has piot given birth to a child
and enter this response in the questionnaire, (3) some women may respond negatively to
the question because they feel it is none of the enumerator’s business to probe into their
family life, (4) the returns may be given by a proxy, e.g. the head of the household, who,
on occasion, may not report correctly, and (5) women may (inadvertently) relate to a
reference period shorter than one year. By and large, the above-mentioned sources of error
would give age-specific fertility rates that are on the low side.

2

- If fertility and mortality have remained more or less constant during the recent past,
e.g. during the past ten years, the average number of children reported by women aged 20-
24 ought to agree with the age-specific fertility rates estimated from the census. More
specifically, the hypothetical mean parities estimated from the children born during the year
before the census ought to be nearly the same as the ones reported in the census. In reality,
this will never be the case; for there is hardly any society for which fertility and mortality
remain constant over such a long period. However, if there have been no drastic changes in
mortality and fertility in the past there should be some agreement between the mean parities
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reported in the census and those inferred from the births during the year before the census.
The Brass Pj/Fj method (Brass, 1978, pp. 18-23.) builds on this sunple assumpuon The
application of this method is 1llustrated in Table 15 e D

i: ,a-‘.,e;; .

Table 15.-Age specxfic femhty rates esnmated from chlldren born dunng thc “
_the census and the mean panues reponed inthe }987 Yap census

15-19 0.0786 T 1,682 01911 14455

20-24 0.1700  0.3930 2708 g1 1103 " isom.?-r;; -
2529  0.1945  1.2430 . 2.965 -

30-34 01715 22155  3.079

35-39 0.1207 30730 3195

40-44 00616  3.6765 3387 . 3.

45-49 - 00139 - 39845 - 3946 4.

- Column 7 (Table 15) gives the coxrectxon factors by whxcﬁ' the dge-speci fgrnhty
rates in column 2 should be upgraded in order to yield mean parities similar to those"
reported in the census. We have chosen to work with the mean ‘of the ratios for the age
groups 20-24, 25-29, 30-34 and 35-39. These ratios are abotit the same suggesting that the
ag&specxﬁc fertility rates should be upgraded by about 30 pcrcent to be in agreement with

. the reported mean parities. The mean correction factor is p = 1,2962. The correspondmg

(adjusted) age»spemf c fertility rates are given in Table 16. The adjusted rates give a total
fertility rate of RB 5.2550. In order to check this result we have apphed an altematwe
technique (see Statistical Appendix). This techmque gwes a total femhty rate of RH

5.2820. Because the two techniques are dxfferent, yet point to the same level of- femhty, we
are falrly conﬁdent that the ggngusmgan_p_anngs pomt to a total fernhty rate. of about 5 3

!
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Table 16.-Estimated (upgraded) age-specific fertility rates derived from the

Brass Pj/Fj method
Observed Brass adjusted
age-specific - - age-specific

Age - fertility rates fertility rates
L l._‘lw(-})——JM“‘*‘““ ——'M(Z) =

0.1700
29 - 0.1945
30-3¢ .~ 01715 02223
35-39 ©0.1207 0.1565 ,
40-44 00616 00798

4549 . 00139 00180

S.medghinhn&inm_ammm

Thc estimated age-specific fertility rates in Table 16 %«:t to a crude birth rate of

38.5 per 1,000 80 pulation. We think this estimate is 100 high. The population aged 0 in the
‘census was 310 (see Table 12). Adjusting (backward projecting) this populanon segment

for mortality with f,o 0.9610 (see Table 11) points to an annual number of births of about
310/0.9610 = 323, This gives a crude birth rate of 323/10,139 = 31.9 per 1,000

ulation. Even if some of the children below age one escaped enumeration in the census,
it is not very likely that they were significantly more undercounted than the remaining
population®. Furthermore, the upgrading of the age-specific fertility rates in Table 14
indicates that birth during the year before the census were underreported by about 30
percent. While it is inevitable that there has been some underreporting, we do not find it
plausible that as many as 30 percent of the births were omitted. Consequently, we estimate
the crude birth rate at 32 ger 1,000 population and upgrade the reported age-s c fertility
rates (Table 14 column by 321/300 1.07. Thxs gwes an esnmated total hty rate of

4 general one must caution against such an argutﬁént. In developing countries it is quite
typical that underenumeration is more prevalent among children, especially, infants, than in
the adult population. In the case of Yap we have no evidence from the listings and from the

enumeration that children were significantly more underenumerated than the population as a
whole.
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Here it is proper to mention that the upgrading by 7 percent is somewhat subjecnvc. B¢
An upgrading factor of 1.10 might be equally accurate. _

The conspxcuous difference between the mean Earmes reported in thc census and :
the mean parities emerging from the births which took place during the year before the,
census suggests that fertility now is falling rapidly. This, of course, is also what' we would: s
‘expect. In the case of Western Samoa, the VSSS pointed to a noticeable fall in fertili ty after
the m1d-19705. While it must be confessed that thereare very substantial cul
dxfferences between Polynesia and Micronesia and notably between We

‘we think it is;reasonable 1o refer to thé Westein Samoa fertility expe;
sion of fertility trendsin Y

he fertility decline in Western Samoa has taken place in'the absenice of famil:
planm g propaganda In contrast to Fiji, family plamung, for the purpose of c\ttb
population growth, has never been seen as a priority in Western Samoa. In fact, in the two' &
Samoas, family planning has been offered by the health services pnncxpally as ameans of:. .
improving the health of mothers and children, Open and informative discussions. m.jh ~
radio in the Samoas encouraging the use of family planning have never taken place ?%
contrary, in American Samoa the radio has often brought the (sensible) message he
children are our most important asset.” Yet, it is a fact that in both American and Westet:p
Samoa, the net reproduction rate has decreased sharply during the past ten or ﬁftecn yearsi "'
(For an analysis of fertility trends in the PIR, see Levin and Retherford, 1986.) Beca) seof
the lack of focus on demographic analysxs in the PIR and, in pamcular, in ,Aj iy le :
- Western Samoa, the rapid decrease in reproduction, no doubt has escaped.
government officials and planners.

e
#Z

. We believe that Micronesia is about to experience a continuing d
which is parallel to that of Western Samoa. One reason for this could be that
to an increasing extent pay for their food. The consumption of food imparted fro
U.S. is quite considerable. Even on the outer islands there is a relatxvely Iarg in
food, especxaliy rice, chicken and turkey tails. . s

Of course, in the absence of rehable vital reglstranon data questions concermng
fertlhty declines necessarily must be more or less conjectural. It is fair to say, therefore,
that the findings in this report are subject to further validation by other researchers. The
main point is that the governments in the PIR ought to pay more attention to the roductxon
of social, economic and demographic statistics. The present situation leaves. ¢ G
for uncertainty and, more seriously, for misunderstanding current and future .opulanon«;,]
developments , i

Tablc 17 gives the agc-specnfic fertlllty rates brought out by the VSSS for the Years~
a:ound 1975, 1981 and 1983, and for Yap in 1987. i s,
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Table 17.- Age specific fertility for Western Samoa given by the Vital Statistics Sample
Survey, and for Yap, 1987

| Age-specific fertility rates
Period

rate 58215 47640 49080 43375

These rates are 1.07 times the rates in Table 14, column 5. The estimates of the total fertility
rate brought out by the survey in Western Samoa are not in very good agreement with the ones
given my Levin and Retherford (1986). For the period around 1971, their estimate is about 7.8.
Relative to this estimate, the survey estimate 58, is rather low. The reason for the discrepancy
is most likely that the own children tabulations have been made from artificial matchings of
mothers and children. In Western Samoa the questionnaires do not identify own children. For
this reason one matches women and children by means of a special matching program. Because
of the large scale labor force migration of young women to American Samoa, the own children
estimates for Western Samoa, most likely, are significantly inflated.

Applying a crude bithrateof 32 per 1,000 to the population figure for 1985 (Table

. 18) gives 304 births as opposed to the 228 registered births. This suggests a coverage of
about 75 percent. In Western Samoa around 1983, birth registration was about 55 percent
complete (Vital Statistics Sample Survey Report, 1983, Department of Statistics, Apia,
Western Samoa). It will be seen from Table 18 that even if registration of births is far from
complete, the crude birth rates show a declining tendency suggesting that fertility is falling.

Given the smallness of the population in Yap State, the registration of births and
deaths ought to be made complete during the coming years. This would give better data for
assessment of demographic changes.
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Table 18 -Registered births and observed crude birth rates for the years 1980-1985

mzausa:azaa:szazgmzzzssa:z=a=az=mca=a=aa=amanma=asa

Period chlsteredbirths

~ Even if the registration of births ja not c
' registration might fluctuate from year-
birth; uggesu that mortality isﬂfalling‘

whm r is the growth rate and Pt the Popumlmk“»mf" VH““’ we esumate the

intercensal growth asT = () in (Py/PQ). Befw‘één the 1973 and the 1987 census, the
 annual growth was about 2.0 percent. Between the 1980 and 1987 census, it was about 3.3
pewent. These esumatcs, of course, assume that the censuses had the same coverage.

. Based on the estimates of thc crudq birth rate (32 l 000) and the crudeédeath{‘.
rate (11.2 per 1,000), current annualpopulaﬁmgmwﬂusa ut 2.0 percent, If this growth

' rate continues during the remaining part.of f! :pcmury thecsumatcd total populauon for
Yapintthear xsabout 13,1 ..v,w

: Tt is, however, not very lxkely that the populauon siu in the year 2000 will bc that
hlgh Even if the growth rate may remain at about 2 percent per year, overseas migration to
- Guam, Hawaii, and the US mainland is likely to bring about a smaller population in the
year 2000. In the event fertili g:‘nalls but mortality remains more or less constant, the annual
growth rate may be no more about 1.5 Kcrcent in which case the population size in the
year 2000 would be about 12,300. Even if these estimates are very approximate, they point
to a future populauon size of Yap which is well below the potential resources of the 1sland.
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Table 19.-Enumerated populations in the 1973, 1980 and 1987 population censuses of Yap

Enumerated Popul‘at\io;is”* ; .
1973 1980 1987 o g

© Sex-ratio - 1,03

Source: Yap State Statistical Bulletin, 1985. Office of Planning and Budget, P.O. Box 471,
Colonia, Yap State, West\emVCaroli,ne Islands 96943, - o : S

e

5.0 EDUCATION
5.1 School attendance

It is, to a large extent, the le:)f.h of e’xp’osur@ to an educational institution that
decides the level of education received by a child. Whereas the number of years a child
spends in school may not be directly related to its success in adult life, it is no exaggeration
to say that a person who has spent altogether five or six years in school has very limited
possibilities in a world which to an increasing degree asks for skilled labor.

The law which regulates school attendance is the one established during the former
TTPI administration. According to the Trust Territory Code (Title 41, Section 27) every
child in Yap between the ages of 6 and 14 years must attend school regularly, or until he or
she has graduated from elementary school. In the Yap and Kosrae censuses it was asked of
the population aged 6 years and over if they attended school regularly (in the Pohnpei 1985
census, questions concerning education, economic activity and socioeconomic status were
not asked). The returns for the question concerning school attendance are given in Table 5
(p. 33) in Volume L. ST R

¢ Whereas the early years of schoolirig are important, we focus on children between
the ages of 10 and 19 years. These are the ages during which the children receive the
scholastic foundations for higher studies and for taking advantage of specialized vocational
training. Table 20 gives the attendance figures for boys and girls for Yap State, Yap

proper, and the outer islands.

It would appear that overall school attendance for children between the ages of 10
and 20 years is about 83 percent for boys and about 70 percent for girls. It will be noted
that the proportion of girls not regularly attending school is much higher than for boys.
This is particularly the case on the outer islands. It can be concluded, therefore, that many
children, and young men and women, have a discontinuous and weak relationship with the
available education services. This is a matter of serious concern in a young nation where
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the most important capital is a well educated socxety that can meet the challenges of
modernization. ;

v ot
P

C

Table 20 School attendance for the populauon aged 10to 19 years recorded i ”,,fh
‘ 1987 Yap State populauon census ,ﬁ;» :

‘x"'

Sonrce‘ Report on the 1987 Yap State Census of Population, ;
Plannmg and Budget, Colonia, Yap (’I;ab eS5,p. 3

Educational attainment, i.e. how far the individual progresses in the education
system, is perhaps the most crucial element in a person’ s history. In industrialized
societies, there is no single element more decisive for a person's social status and standard
of living than his educational history. In traditional socxenes, formal educatlon, of course,
does not play the same salient role as in industrialized societies. However, it would be
wrong to believe that formal education in Pacxﬂe island societies is of marginal importance
for a person's social standing. Since the beginning of the 1950s it has become in¢reasingly

~ common among the higher social classes" 1 the PIR to send children overseas for higher

‘education. In fact, higher education in the PIR is as socially restrict “ift* many
industrialized societies. It is recognized as important by the wealthy and influential families,
- and it is regarded as immaterial by the masses who are taught the virtues of traditional life.
- As society develops economically, socially (and culturally), the need for ‘educated labor

increases. It is when the demand for an educated and skilled labor force is brought into

existence that the traditional education system is converted into one that serves thc needs of
modern society.

Micronesia has mhemed the American school system or, perhaps, to be more
precise, a US-influenced school system. The American school system is remarkable in
several ways. It allows a flexibility that is unequaled by most other government-controlled
education systems. It appeals to individualism. It promotes the interested and bright
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student. And, it often lets down the less motivated student. To this must be added that in
the United States, the quality of teachers varies along a broader nominal scale than, for
example, in France, Germany, the Netherlands and Scandinavia where the demands for
accreditation are higher and more uniform. The American school system is heterogeneous
in nature; it is not uniformly bad or uniformly good, its performance oscillates between
excellent in some areas and deplorable in others, In terms of overall quality, it certainly falls
below and lacks the uniformity of French, German, Dutch or Scandinavian education

systems. For these reasons, it does not mean very much that a student has completed grade
12, say, in the American public education system.-A-person-who has proceeded that far
- “ay be fluent in English and have a good knowledge of w may also lack
fluency in Englishgnd.be ignorant of the world itoutid h  of the North-West .-
Pacific, it can be safely ass pl b ans is comparable to
- completing grade 12 1n & good school in Ha never ceasing school debate in
‘ Gua&, ‘where, incidentally, many of the teacher§ *fail the English language groﬁciency test,
is a continuous réminder of the ‘quahi:{ of education in this part of the world. It must not be
forgotten, however, that the school, li

n, ) ¢ so many other social institutions, at least in part, is
a product of its environment, b, sy R

Yap does not havea public library. The FSM does not have its own newspaper.
Television programs in Yap are mostly imported from“the United States (reruns of
programs and program sequences that are several months old), and the proportion of PBS
(Public Broadcasting Service) programs is marginal. News programs are often interrupted
locally and, consequently, give the average listener truncated and inadequate information
about the outside world. In Yap, television principally serves the purpose of entertaining.
The chosen items of entertainment often display the English language at its worst.
Pro , in general, have little educational and/or informative value. Considering that

- English is the official language of the Federated States of Micronesia, the high frequency of
low life items of entertainment on television has little 'imvptovin'g effect on spoken and
written English in Yap. Considering that the spreading of VCRs is relatively fast and that
the selection of video is limited to items of little cultural or educational value, it is very
important that local television in Yap counterbalances the spreading of VCRs by offering a
broad selection of PBS programs. L

. Considering that it is Yap State Government that pays for television broadcasting in
Yap, it seems reasonable to argue that some kind of advisory board should be established
for the purpose of increasing the quality of programs. The problem here is that many
people might see this as an attempt to impose censorship. However, given that there are
virtually no news broadcasts on television at the moment, one could also argue that the lack
of news and information about the outside world constitutes far more censorship than the
establishment of an advisory board which ensures that news pro s from the United
States are shown in full, that the selection of PBS programs 1s expanded, and that
television sees its role as one of promoting knowledge and understanding. It should be
added, however, that some of the programs shown on Yap television meet all the
requirements of good taste. Improving Yap television is not a matter of censorship but

. principally one of proper editing and selection of pro, . In the case of the outer islands,
one would like to see the establishment of a (free) i ice providing people with a
broad selection of literature. ~

With these comments as a general background, it is now in place to look at the
educational achievement figures recorded in the census. We focus on the population aged
20 years and over. This is the population which provides the main pool of labor.
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. Questions concerning educational attainment focused on the hig
person aged 6 years and over had completed. The possible responses we
grade 1, grade 2, etc. up to grade 12. Educational attainment for those w
grade 12 and completed a higher education, ¢.g. an associate of arts or s

.bachelor's degree, a master's degree or a doctoral degree was also n

‘had not received any education. (Those of the
¢ Japanese administration had their acquired gre

. "+ Table 21 gives educational attainment in numbers and percent for f
aged 20 years and over in Yap State. (The figures for pg,)paration of Tab
Table 6 (pp. 34-36), Table 13 (pp. 49-51) and Table 20 (pp. 73-75) in ]
1987 Yap State Census of Population, Vol. 1, Office of Planning ai
Colonia, Yap.

According to the census figures, 8.4 percent of the males and 18.8
females aged 20 years and over had never attended school. For the outer isl:
figures are 21.3 percent for males and 40.6 percent for females. In terms
grade 8, i.e. completing elementary school, it will be seen that in Yap State th
70.0 percent for males and 42.6 percent for females (in the population aged
over). For the outer islands, 65.5 percent of the males and 21.9 percent of :
declared that they had completed elementary school. .

Table 21 also shows that 54.3 percent of the males in Yap State had
grade 12 or achieved a higher degree. For females the corresponding figure is 25.8 percent.
Roughly speaking, in Yap State, twice as many men as women complete grade 12 and -
proceed with a higher education. For the outer islands, 52.8 percent of the males and 12.1
of the females declared that they had completed at least grade 12.

With respect to meeting the former TTPI requirements of every person in Yap
District completing elementary school, i.e. completing grade 8, it will be seen that even if
the figures are affected by some re:{)orting errors and must be seen as approximate, there
can be no doubt that a substantial proportion of the men aged 20 and over have not’
completed elementary school. For women, the figures point to a situation which is
significantly worse. For the outer islands, it would appear that about one woman out of
every five aged 20 and over has completed elementary school. These are very grave
figures. RS

Here it must be added that the census did not probe into the details of education.,
The only questions that were asked concerned (1) whether the respondent regularly
attended school and (2) which was the highest grade the respondent had completed. Qur
figures do not show to which extent a person who has completed elementary school is
literate in local language or in English. ’

It is true, no doubt, that many students in high school graduate without meeting the
intended scholastic requirements. More specifically, low achievers graduate alano with tha
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best of students simply because the teachers wish to get rid of them, It is particularly
important to notice that many girls, specially on the outer islands, are discouraged to go to
school by their parents because it is believed that they have to fulfill a social role
incommensurate with the benefits of higher learning. “Here it is ten;gting to lash out at the
traditional Pacific island culture but experiences from America and Western Europe that go
back in time no more than some fifty years clearly show that the belief that young women .
-should take no notice of higher learning and lis nselves for marriage preparations also
is deeply rooted in western )
. of biological reproduction of

R4

""" We believe that the'abo
«investigation concerning school attend
Syswm inYﬂpl B "f';‘..ﬂ EARS vf
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Table 21. Pemcntage of Yap State and outer island populauons aged 20
by educatxonal attainment moorded in the 1987 Yap pul

lﬁgbﬁst oomplcted grade
e x‘,ﬁw
6 1

Propoxﬁon coinpléted grade 8 or high
Propomon complcted gmde 12 or ol

21.3" ‘ 12 19 3.6 15 25 1.7 0.8 3.6 3.0 21 4.0 36.2 16.6

Proportion oompleted grade 8 or higher: o 65.5
Proportion completed grade 12 or higher: L - 528

40.6 18 3.0 so 54 55134 3354 18 10“'"

Pmpmon completed grade 8 or lngher:
Propomon completed grade 12 or lughcr‘
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6.0 ECONOMIC ACTIVITY AND SOCIOECONOMIC STATUS

6.1 Mﬂmdmnmﬁe.dmlmm

Throughout the PIR there are daily dxscussxons concemmg ‘social and economic
development, In some circles, the discussion is limited to economic development, in
others, there is reference to both social and economic development Very rarely does the
d1scuss1on involve cultural development. Yet, in the train of economic development is

ays social and cultural change. The three clements; economic development, social
opment and culmml development are.in ble p One does not come about

St " can be safely

ar%uedthatﬂxepllaﬂosophy o_th tiig endor

ana a ashongas t does ! ity
0003? SRd of linle rejl!L

 prefer to live a tra d hfe. theh it is then' basxc nght to
g?y enéugh ’TI'PI adm:mstraﬂon never pushed’ economlc development -
beyond the point where it was aocepwd by Iocal cbxef&

- To the lay person economic development is tied to recelvmg a better salary,
obtaining better working conditions, improved retirement benefits etc. Economic
development is mostly perceived as a process by which the majority of income earners
increase their incomes, expand their wealth and, above all, increase their consumption of
industrially produced commodities. Some may hold the view that one must distinguish
between, on the one hand the economist's et of theoretical perceptions of economic
development, and, on the other, the manifold practical manifestations of economic
development. Be it as it may, to most people economic development is a process that
brings about increased consumption. Increased consumption, in turn, brings about more
jobs, more owned homes, more automobiles, more services etc. Economic development is
a process that makes logical sense in a society where commodities are bought at a price and
where money serves the purpose of acquiring the daily food.

I was not until recently that Micronesian society began moving towards becoming a
consumer society. In the North-West Pacific the Compact of Free Association with the
United States has led to an influx of capital which is unprecedented in the history of the
Pacific Island Region. The partial termination of the Trust Territory of the Pacific Islands,
the establishment of the Commonwealth of the Northern Mariana Islands, and the initiation
of the compacts of free association with the FSM and the Republic of the Marshall Islands
mark the beginning of a new time in the North-West Pacific. Although the compacts with
the United States Government are time limited, the advances in the North-West Pacific
towards establishing new societics are not. The question is not whether the North-West
Pacific is changing socially, economically and culturally but, rather, in which directions
these changes take place. o

The challenge in Micronesia is to find the right way, if there is one, and to make
investments that bring about improved employment possibilities. Ultimately the goal is
increased self-reliance and, in particular, improved political independence. The extent to
which such goals can be realized depends on a multivariate set of political and economic
factors that are difficult to identify and project.
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Micronesia is the gate to the North-West Pacific and, for historical reasons, under
the protection of the United States. Economic development, at least in its initial stage, is
financially supported by the United States and, it is, then, within the conceptual framework
of a free market economy that economic development in Micronesia should be seen. Within
this economic framework, industrialization and education are the main pillars. Promotion of =
tourism, small scale industry, industrial fishing and, generally s_pe‘aking, money making
__activities is seen as nece; if_the standard of living in Yap is to increase.-However,

whereas private enterprise s the main fuel for economi¢ development, it miust be

supported, encouraged and (reasonably) controlled by the 6snif itis'to fit into a
) commet;fex;giypylarffq@t improvin sﬂaequa}ltmfefft  Yaj on of coniprehensive
" development plans, however, requires the availability ical'y ademic

‘:-1%"

In an environment where the values of higher education are minimized in favor of -
maintaining a traditional Pacific island life style there will always be a shortage of (local)
technical and academic expertise. It is quite clear, therefore, that the lack og impetus in
education policies in the former TTPI and, generally speaking, in today's PIR is a serious

and, in many cases, overwhelming encumbrance to bringing about economic development;

for it is in the area of education and enlightenment that the foundation for 'real' economic
development is rooted. ‘ ‘ : ' .

The present situation in the Commonwealth of the Northern Mariana Islands and in
Guam where many locals find themselves pushed out of jobs by imported labor is, by and -
large, a consequence of inadequate educational institutions. In response to this situation,
there is a tendency for the government sector to expand and thus become a port of call for
people with insufficient professional skills. Consequently, inadequate investment in
education for the young may lead to costly employment when they become adults. One of
the serious consequences of such a development is also that a large share of the government
budget is used to meet the pressure of paychecks for low income earners in the public
sector thus depriving those with a higher education and better professional skills of a higher
paycheck that they have earned on account of achieving a higher education. A

Because even small scale industrialization in Yap most likely will involve importing
skilled labor from overseas, there is a risk that the employment problems of the
Commonwealth of the Northern Mariana Islands and Guam will emerge in Yap, albeit at a
lower level. It is important, therefore, that special attention is given to the areas in which
vocational training of Yapese men and women can be set in motion in order to limit the
import of foreign labor. We now turn to the data on economic activity collected in the.
census. L e T

6.2k

The questions concerning economic activity asked in the Yap census were the same
as those asked in the Kosrae 1986 census, namely if person (during the week before the
census) was (1) working primarily to grow, gather or catch food for own consumption, (2)
working primarily to earn money, (3) looking for work, (4) attending school full-time, (§)
primarily engaged in unpaid household work, (6) unable to work or (7) other.

With respect to socioeconomic status the categories were: (1) employed by

government, (2) employed by private organization, (3) employer, (4) own account worker,
(5) unpaid family worker, (6) attending school full-time and (7).other. We begin our
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discussion with the data on economic activity and then turn to the data on socioeconomic
status,

ﬁsﬂmnmummu

When the 1nformat10n on economic acnvity is obtafned in the field; the enumerator
1s rather uqhk% to ask the questions with reference to the ;m_;gk before the census (the

€ ? at in the vast majority Qf ca ‘enuxmmor asks "What
do you _dqw( or, a ying) \The distribution, of econorni dhanges slowly, and
' ions are asked with referenct fo'a is of relatively

nt ct o some census takers

. From the point of

‘view of statisuc dcsiﬁn there should, indeed, be a fcrenoe period. The problem in the
field is'that the enumerators do not perceive the referericé period as important; for they all
know that a person's ‘économic activity remains more or less ‘stationary over time. Table 22
gives the distribution of economic acnvity by number of persons and by percent for Yap
proper and the outer islands

First, it will be seen that in Yap F pm' 17.7 6pcn:ent of the men are engaged in
basic agriculture. For women, the similar figure is 43.6 percent. On the outer islands, 51.2
percent of the men and 80.3 percent of the women are engaged in subsistence fanmng

This means that with better farming methods, a relatively large number of men and women
could be released for industrial cmployment. Second, there is a large differential between
men and women with respect to subsistence farming. In Yap, as elsewhere in the PIR,

women are food producers and the cornér stone in mamtaining t’he Pacific island life style.

Men, on the other hand, tend to become income ¢arners. On Yap proper some 60 percent of
the men and about 25 percent of the women work primarily to make money (Table 22).

With respect to school-attendance it will be seen that 9.6 percem of the men and 8.7 percent
of the women declared that they were in S¢hool full-ume i

On the outer islands, about 80 percent of the women and 51 percent of the men are
engaged in subsistence farming (Table 22), Some 21 percent of the men reported that they
worked primarily for money. Only about 3 percent of the women indicated that they
worked QP r money. With respect to school attendance, about 17 percent of the men and 6
percent of the women reported that they were in school full-time.

If economic development planning is to be successful in Yap, there are three main
functions that must be mmahzcé) First, the basic school system must be substantially
improved. Second, vocational training that match the needs of industrial planning must be
set in motion. Thlrd women must receive special attention in terms of vocational training
and ordinary school education. In the context of formal education, the number of Yapese
students pursuing higher studies in the United States must be increased with special
emphasis on sendin 5 more women to collége and university. Without such steps, the result
of establishing local industry will most likely lead to a relatively large import of skilled
labor.
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Table 22.-Economic activity in numbers and percent for the population aged 15 years
and over recorded in the 1987 Yap State population census ’

Looking for work I - - 86

. LR L3 . ‘; 1\‘ ‘ ' 9' 6 il
. ) ” B Tl e D o
‘ffﬁmmiy engagedm unpaxd _‘ R )

householdwork o L 18

Unablctowork o » 69 69

Other " 161 98
7.9 5.3

2,050 1,857
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Table 22.-Economic activity in numbers and percent for the population aged 15 years
and over recorded in the 1987 Yap Stat population census, Cont'd

Males Females

e g G
s g . R SR s

Working primarily to grow,

catch food 1o ea
Wodnn‘ g >pnman1‘ ‘-‘ rosri yto eam rbox‘ne'yﬂ
Looking for work ‘ 18 5
| 2.0 0.5
Attending school full-time 153 61
- 17.1 5.7
Primarily engaged in unpaid | 8 58.. ..
household work : 0.9 5.4
Unable to work o 48 45
, 5.4 4.2
Other , ; 20 11
: ‘ 2.2 1.0
Total 897 1,068

Source: Report on the 1987 Yap State Census of Population, Vol. 1, Office of
Planning and Budget, Colonia, Yap (Table 14, pp. 52-53 and Table 21, pp. 76-79. :
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6.4 Socioeconomic status

Because the categorization of the adult population into econonﬁcélly active and not
economically active meets some difficulties in a society where people mostly are engaged in
subsistence farming, we have abstained from elaborating 'w“sk&f these concepts. The

instructions to the enumerators were that if a person decl 1f Cherself) &5 éngaged
—in-subsi arrhitig; he (shie) shiould be put in the category “other" under socioeconomic

~status, Persons who declared that they were attending school full-time under economic
- activity into the same category under socipeconomic status, Even though the
‘ uite simple, there are many problems to consider when one collects data
ity and socioeconomic status. Perhaps the main problem with collecting
;pgbples;) many different things at the same time. Few people are involved
activity, ’ SR

‘ For’eXaufple, a woman may engage in subsistence farming not only in order to feed
her family but also to sell food in an open market in order to eam money. The question is
then whether she should be classified as subsistence farmer, as own account worker, or as
unpaid family worker. Evidently, she could, depending on the circumstances, fall into all
three categories. To facilitate recording of the responses, it was emphasized to the
enurnerators that it is what the person does most of the time that should be recorded in the
questionnaire. Even 0, one can imagine many situations where the recording of a person's
economic activity and socioeconomic status is somewhat haphazard. This will always be
the case when one asks standard census questions that reflect a division of people into
those who work for money and those who do not. (After all, even if a person does not

work for money, he or she may still produce social and economic wealth.) -

Table 23 outlines the distribution of the population aged 15 years and over by
socioeconomic status. In Yap groper 31.0 percent of the men and 12.4 percent of the
women are employed by Yap State Government. And, 20.1 percent of the men and 8.6
percent of the women are employed in the private sector. With respect to the remaining
categories, except attending school full-time and other, the percentages are small.

For the outer islands, it will be seen (Table 23) that 19.8 percent of the men and 2.6
percent of the women are employed by Yap State Government. The remaining categories,
except attending school full-time and other, are marginal.



Xap proper
Males Females
~—Ep m””ovm“m Tess e 231
| mmy “Y,g L 310, 134
i R S R e
Eml ed vate orgamzauon ” 412 3160
ployed b | 20.1 8.6
Emgloger .18 7
- J , 0.9 0.4
Own account worker ' S 18 6
o ‘ | 0.9 0.3
Unpaid family worker | 10 41
| o 0.5 2.2
Attending school full-time I 196 161
9.6 8.7
‘Other - 761 1,251
. 37 67.4
Total 2,050 1,857
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Table 23.-Population aged 15 years and over by socioeconomic status in numbers:

and in percent

i




in percent, Cont'd

R R D S N I e S S B S R S e e e S e S e et

Source: Report on the 1987 Yap State Census of Population, Vol, 1, Office of
Planning and Budget, Colonia, Yap .(Table 15, pp. 55-57 and Table 22,‘pp.'79-8\1§‘
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7.0 POPULATION PROJECTIONS

Before we give our projected populations for the years between 1988 and 2000, we
emphasize that, save for cal.cu’l:?;ign errors, there is no such thing as a wrong population

projection. A population projection is the arithmetic outcom ns concerning (1)
the initial age-distnibution, (2) mortality during the srojoction period, (3) fertility for
_ ‘women during the projection K:ﬂocl and (4) migration during the projection period.
.. Whether the projected figures happen to coincide with the ones observed in the future
" depends on séveral factors that are gmy partially ‘imbedded in th& ‘above-mentioned

p7

- Tt is true, however, that statisticians, demographers and lay persons use the term
ﬁOpulation rojection to mean a forecast of the future population. It is probably true to say,

owever, that most population projections have failed to forecast the future population
development. Especially population projections at the regional level present a considerable
statistical forecasting problem. Demographers cannot foretell with certainty the actual future
population development neither at the local nor at the global level some 30 or 50 years from
now. For one thing, the future poKulation development, i.e. population distribution and
composition, mortality and fertility trends, labor force migration etc., depends on a
multitude of economic, social and cultural factors that are difficult to translate into
numerical variables. Another point is that the interaction/dependence between population
variables, on the one hand, and social, economic and cultural variables, on the other, at
least at the moment, is poorly understood. For example, by looking at the demographic
situation of a society, we could not make any inferences concerning whether it is a
democracy, whether it producers fine literature and arts or whether it is about to become a
lost civilization. Demographic statistics tell a demographic story. Economic statistics an
economic one. Although the two stories share many chapters, the book that combines them
is yet to be written.

7.2 Projecting

Projecting a population one or two years ahead of time can be done with relatively
good accuracy. The longer the projection period, the more uncertainty we face. In this
report we have chosen to make use of the ESCAP population projection package developed
by Robert Hannenberg (Population Division, Social and Economic Commission for Asia
and the Pacific, Bangkok). It is a very simple package, yet sufficient for our purposes. We -
have made the assumptions that the total fertility rate is 4.3 and that West Model Life Table
18 apply throughout the projection period. This means that we assume that the life
expectancy for men is 58.8 years and for females 62.5 years. These life expectancies are
quite close to the ones we have estimated for Yap. It is assumed that there is no migration

in and out of the Yapese population. purpose of our projection is to show
what would happen i i lity and fertility were to remain valid
until the year 2000.

Table 24 gives the projected populations by five-year age groups for both sexes for
the years 1988, 1990, 1992, 1994, 1996, 1998 and 2000. During the projection period the
population size advances from 10,139 in 1987 to 13,493 in the year 2000. The growth rate
remains in the neighborhood of 2.2 percent per year. The crude birth rate increases from
31.4 to 33.2 per 1,000 population. The crude death rate, on the other hand, exhibits a
decline from 11.4 to 9.9 per 1,000 population. '
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~ These projections illustrate that there is a strong intrinsic growth potential in the
Yapese population. But, as we have already noted, the population is small and even if the
current growth potential is high, it is not very likely that the population will outgrow the =
resources of the island. We wish to emphasize that different specialists may view this
uestion from different points of view and that, at any ya;g.{‘ath:,h future population

2

evelopment depends on.too many uncertain factors to be predics
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Table 24.-Population projections for Yap State between 1988 and the year 2000

Projected popﬁlagidtis |

e | 837 1940
© 1,566 1,650
1,463 1450
1,495 1,515
1,258 1,364
. 938 1,053
797 819
784 775
751 765
597 665
333 431
. 278 264
60-64 210 225 238 241 239 243 254
65-69 208 191 181 189 204 210 209
70-74 136 159 169 161 147 147 158
75-79 79 77 88 104 116 117 107
80+ 119 9 81 n 67 - 69 74

Toal 10345 10,782 11256 11763 12304 12,884 13493

rate 314 316 320 32.2 32.5 329 33.2
death
rate 114 11.1 10.4 10.2 10.1 10.0 99

Growth », |
rate 20 21 22 22 22 23 23
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8.0 SUMMARY |

“The 1987 ;,pqpi.i:{éguon census tn Yap is the first one taken by a local office ,s,m}:;;-, ‘

the J apanese administration ended in 1945, During the period of the Trust Territ,

iy st

the Pacific Islands [TTPI), the US Bureau of the Census was delegated the responsibil
{aking. 'With the formation of the Federated States of Micronesia [FSM) 1
spansib Sus g becaine ‘an internal one. Hence, the bri
&f a National’ Cetisus Pro the FSM'

i i i

f the 1987 Yap State census is not a comprehensive one.
meé’co ts there is no reference to mortality and fertility work carried out
7 opologists. Furthermore, several other’'sources of inforination concerning the

ast population sttuation in Yap have not been incorporated into the present study.
This is especially true of the censuses taken during the Japanese administration which .
lasted . from ‘about 1914 to 1945. The present analysis, by and large, focuses.on
estimating mortality and fertility from the 1987 census. There is a descriptive analysis
of the census tabulations on education, economic activity and socloeconomic status,
‘The report is essentially of a preliminary nature, and is intended to give-planners and
administrators new. population data and results for use in their work. It should be
noted, however, that vital registration in the TTPI was incomplete and that it is dubious
to which extent . historical data could be of use in a retrospective analysts of mortality
and fertility. Nevertheless, an analysis incorporating the old Japanese censuses and
the ones taken during the TTPI period is warranted at least for historical reasons.

i

Bt
: SR

The study of mortality is prompted by several circumstances. First, the well-
being of human beings 1s closely related to their mortality. In a society where people
have good education, sensible diets and proper health care, they live longer and are not
ill as often as people enjoying the calcifying qualities of poor diets, poor education,
marginal health care etc. Second, there are always temporal changes in mortality.
These must be recorded in order to study the effects of epidemics, changes in the
environment at large and, ultimately, for the purpose of being informed about living
conditions. Third, in the enlightened and free society demographic data are an integral
part of the official records system enabling the individual free man and woman to
check the honesty and integrity of government. Vital statistics form a salient part of
the body of official relevant statistics that should be produced for the benefit of the
individual, for the benefit of researchers, for the benefits of planners and .
administrators; to make the list more concise, for the benefits of WE THE PEOPLE,

Infant mortality is defined as the proportion of infants who die before reaching
age one. For example, if out of 1,000 children born at the same time, 950 survive to age
one - and 50 die before reaching age one - infant mortality becomes 50 per 1,000 live
born babies. An infant mortality rate of 50 per 1,000 live births does not say very much
in itself. All mortality measures are relative. It is necessary, therefore, to compare
different societies with one another in order to establish what is high and what is low.

In this report, we have chosen to make comparisons with Western Samoa which
has fairly reliable data on mortality. These data come from a vital statistics sample
survey initiated about 1975 by the United Nations Office of Technical Cooperation (now
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re-named the United Nations Department of Cooperation for Development). Table 4
gives estimated mortality for Western Samoa between 1975 and 1983, '

It would appear that in Western Samoa changes in infant mortality have been
rather modest. About 1975 it was estimated at 35 per 1,000 live births for both sexes
(boys and girls combined). Between 1981 and 1982, it was estimated at 42 per 1,000 live
Z;xths. Then, between 1982 and 1983, it was estimated at 33 pér 1,000 live births (Table

.} " In this report we have éatimated nfant and childhdo
_ Pohnpet, Truk and Yap using dat"ﬁ%’m the 1980 TTP] popul
for Kosié! Pohnpel and Yap using data from'the "
havp‘gﬁy_»e,n ~‘§h§__ esnmated pmpgrtion"s of infants sy
estimated profortions are denoted (1), 412),

; Lok ; . S : ‘;‘ e ﬁ&%)! mr‘esplectwety' For '
exaraple A5) 15 the estimated proportion of children suryiving from birth until age 5.

g,

, 4, 40 &

These estimates have been obtained from data on the number of children born
in the lifetime of women and the corresponding number of surviving children. Moré
specifically, in the censuses each woman aged 15 years and over was asked how man:
children she had given birth to altogether and how many of these children were sﬁ}{
alive (at the time of the census). Estimating childhood mortality from statistical
reports of this nature meets a number of difficulties that are discussed in detail in the
‘ . Here it is sufficlent to mention that such data were collected
because vital registration in Yap is too incomplete to factlitate proper
statistical/demographic estimation of mortality and fertility.” Estimating infant and
childhood mortality from the above-mentioned type of data ‘(referred to gm child
survivorship data) requires two kinds of consideration. First, the application of a well
chosen statistical estimation method. Second, that the reliability of the data is
assessed In the process of using them for estimation of childhood mortality.

We notice (Table 6 and Table 10} that the proportions of deceased children vary
relatively little from district to district. If the proportions of deceased children had
exhibited large variation, this would have implied the existence ol widely different
health environments in Micronesia. However, since the environments in Micronesia
with respect to education and health are known to be relatively uniform, we would not
expect a large variation in infant and childhood mortality between Kosrae, Pohnpet,
Truk and Yap. This observation speaks in favor of the reliability of the data.

According to our estimates from the 1980 TTPI census, Truk had the highest
infant mortality, namely 56.1 per 1,000 live births. Kosrae was a little lower with 53.6.
Yap and Pohnpet fell in the same group with estimates of 43.3 and 43.2, per 1,000
population, respectively. We notice (Table 6) that the FSM argund 1980 +had higher
infant and childhood mortality than Western Samoa in 1975 (Teble 4).

The general level of infant and childhood mortality in the FSM around 1980
was about the same as in Sweden around 1925, Infant mortality in Sweden and Japan is
now (1987) around 6 per 1,000 live births. This means that around 1980, the proportion
of children dying during infancy was six or seven times higher than in today's Japan
and Sweden. Relative to Western Samoa, the proportion of children dying in Yap was
about 30 percent higher (Table 4). We now turn to the estimates obtained for the
censuses of Pohnpel (1985), Kosrae (1986) and Yap (1987).

Table 10 shows the estimates of infant and childhood mortality for Pohnpe,
Kosrae and Yap. (An FSM census has not yet been taken in Truk for which reasons we
cannot give any figures for this FSM State.) Once again, we notice that the estimates of
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infant mortality display relatively little variation from one FSM State to another. For
Pohnpei the estimate is 46.3 per 1,000 live births. For Kosrae the similar estimate is
49.3 per 1,000 live births. For Yap State we have 48.4 per 1,000 live births.

. We notice, therefore, that the levels of infant mortality appear to have rematned
the same since 1980. In that sense the FSM shares the mortality stability of Western
Samoa where there have been little or no improvement between 1975 and 1983. With
respect to the outer islands in Yap, it is clear that they have much higher infant
mortality than Yap proper. In the case of the Yap outer islands, we have 56.8 per 1,000
live births. For Yap proper, infant mortality is estimated at 39.2 per 1,000 live births. This
is a 45 percent difference.

Alife table for Yap
. While the estimation of infant and childhood mortality meets a number of
difficulties because of the absence of rellable registration of infant and childhood
deaths, the estirnation of mortality for all ages is particularly hampered by the lack of
reliable vital registration data. The completeness of death registration in Yap State is
about 70 percent. Estima a life table, therefore, is a matter of statistical guesswork.
‘A life table gives a statistical summary of the effects of mortality. According to the life
table for Yap State (Table 11) the life expectancy for both sexes (males and females
_combined) 1s 59.9 years. This is a relatively low life expectancy. On the outer islands,
the life expectancy is almost certainly lower, For males the life expectancy in Yap State
" is about 58 years and for females about 62 years, These are estimates which are subject
- to uncertainty. The life expectancy estimated for both sexes in Western Samoa around
1975 was close to 62 years (Table 4). The lower life expectancy in Yap State is primarily a
result of higher infant mortality. The estimated life table for Yap leads to a crude death rate
. of 11,2 per 1,000 population. oo I

..+ Although the estimates of mortality we have"givén in ther‘eport aresubject to
-.'some error that cannot be estimated at the moment, the estimates, no doubt, are
-'sufficlently accurate to make some inferences about the need for improved health

services in Yap State. The life expx y is low and the cam.lnfl 8 should be used to
nproy It is especially the;i'elativegv high infant and ch 3ood 0rtality that is.
orrie There can be no doubt that ihfa tm d mortality, in the FSM -

ssea in detatl by health care’c

In the censuses in Kosrae and Yap, women
‘had given birth to a child during the past year. A total of 300 b S for Yap
' “during the period 23 March 1986 to 22 March 1987, This suggests that the crude birth rate
. is about 30 per 1,000 population. Because of some underreporting of births, our final

~ ‘estimate of the crude birth rate for Yap State in 1987 is 32 per 1,000 population.

gﬁed 15 and ovéf were as

' Thetotl fertility rate, i.. the number of children a woman produces if she suriri?es-

to the end of the reproductive period, is estimated at 4.3 children. The net-reproduction
rate, i.e. the number of daughters a woman produces allowing for the risk of her death is
about 19. ‘ \

: ” 'The completeness of birth registration is about 75 percent. This means that
- birth registration is slightly more efficient than the registration of deaths.

‘ sked 1f they
of 300 births was recorded for Yap -
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Population Growth

Based on the estimates of the crude birth rate (32 per 1,000) and the crude death
rate (11.2 per 1,000), current annual population growth is about 2.0 percent. If this

growth rate continues during the remaining part of the centuxy. the estimated total
population for Yap in the Year 2000 wm be about' 3,15 0.,

‘ The diﬁ‘erence between the crude ‘blrth rate and the crude death rate which .

know as the natural growth rate is sometlmes a misleadtngﬂ Indexof how,{
_~ ,pohpulqtton grows; For example, if the population is yery small, lik )

¥ | growth rate such as 2 percent pe

> twenty-year period, Another

from the populg

: i e%w*”“fﬁmm regulates school attendance' 1s the one established ufi
former TTPI administration. According to the Trust Territory Code (Title 41,- Se
27) every child n Yap between the ages of 6 and 14 years must attend school régula
or until he or she has graduated from elementary school. In the Yap and Kosra M
censuses it was asked of the population aged 6 yéars and over if they attended’

_regularly (in the Pohnpel 1985 census, questions concermng educa‘tion eéonéhuc
activity and socloeconomic status were not asked). - ‘

Whereas the early years of schooling are important we have focused on chlldren
between the ages of 10 and 19 years. These are the ages during which thechndren receive
the scholastic foundations for higher studies and for taking advantage of specialized
vocational training. Table 20 gives the attendance ﬁgures for boys and girls for Yap

St?te. Yap proper. and the outer islands

. It would appear that over all school attendance for chﬂdren between the ages of
10 and 20 years is about 83 percent for boys and about 70 percent for girls. It will be
noted that the proportion of girls not regularly attending school is much higher than

for boys. This is particularly the case on the outer islands.. ;t ‘can be concluded,

therefore, that many children, and young men and women, have a discontmuous and
weak relationship with the available education services. :

Educational attainment

mgrcsses in the education

Educatlonal attainment, i.e. how far the mdivldual }) i
' tory In industrialized

system is perhaps the most crucial element in a perso
societies, there is no single element more decistve for a pérson’s social statis and
standard of living than his educational history. 'In tr litional ' societies, formal
education, of course, does not play the same salient role as in industrialized societies.
However, it would be wrong to believe that formal education m Paciﬁc island societies
1s of marginal tmportance for a person's social standlng i

Since the beginning of the 1950s it has become mcreasmgly common among the
higher social classes in the PIR to send children overseas for higher education. In fact,
higher education in the PIR is as socially restricted as in many industrialized societies.
It is recognized as important by the wealthy and influential families, and it is regarded
as immaterial by the masses who are taught the virtues of traditional life. As society
develops economically, socially (and culturally), the need for educated labor increases.
It s when the demand for an educated and skilled labor force is brought into existence
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R St

that the tradltlonal education system is converted into one that serves the needs of
modem soclety.

byl
ST

S Questions concernlng educatlonal attainment focused on the highest grade each
person aged 6 years and over had completed. The possible responses were completion of
_grade 1, grade 2, etc up to grade 12. Educational attainment for hose who had completed

~grade 12 and completed a higher education, e.g. an associate of arts or science degree, a

] bachelor's degree, a master's degree ora doctoral degree was also recorded

With some doubt a questlon concerning whether the respondent had at all
attended school was also included in the questionnaire. It was believed that perhaps the
respondents would feel ashamed and avoid answering such a question. However, both
in the case of the Kosraen census and in the case of Yap, a large number of respondents
indicated to the enumerators that they had not received any education. (Those of the
elderly who had attended school under the Japanese administration had their acquired

. grades translated into the U.S. grade system.

Table 21 glves educational attalnment in numbers and percent for males and
mged 20 years and over in Yap State. According to the census ﬂgures. 84 percent
es and 188percentofthefemalesaged20yearsangqver had never att _
ool l';orfthe outer islands the s!mﬂar figures are 21.3 percent for males aml 40 6
or emales. o

@j{y»zg.é;qﬁ ri,,,j,, <q 41, l;\i ”g g

In terms of completing gmde 8, i'e. comp txng iéitentity s
 Yap State the ﬁgures are 70.0 percent fox}e ‘males and 4% 8 b

; d 42,6 percent f
e population aged 20 years and ‘6ver). For the outer islands, 65.5 perce
21.9 percent of the females declared that they had completed eleme, tafy sch

Table 21 also shows' that 54.3 percent of the males in X'ag
12 or achieved a highér degree. For females the corrésp
cent. Roughly spe , in Yap State, twice as many meén as 3
' and _proceed with & er education. For the outér island

¢ of the females declared {

. Here lt must be a the census dld t

only questions that were asked concerned. (1) whether the respondent regularly

nded school and (2) which is the highest grade the respandent had completed. Our

figures do not show to which extent a person who has completed elementary school is
grate in local language or in English

We believe that the above-mentloned ﬂgures warrant a detalled investigation
erning school attendance and the relevance of the present education system in Yap.

* The questions concerning economic activity asked in the Yap census were the
same as those asked in the Kosrae 1986 census, namely if a person (during the week
before the census) was (1) working primarily to grow, gather or catch food for own
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consumption, (2) working primarily to earn money, (3) looking for work, (4) attending
school full-time, (5) primarily engaged in unpaid household work, (6) unable to work or
(7) other. Table 22 gives economic activity for the population aged 1 years and over for
Yap proper and the outer islands.

In Yap proper 17.7 percent of the men are engaged tn baslc agrlculture For
women, the similar number is 43.6 percent. On the outer islands, 51.2 percent of the
men and 80.3 percent of the women are engaged in subsistence farmlng This means
that with better farming methods, a relative 3! large niumber of men dnd worhen ¢ uld be
released for'industrial employment. Second, there’is a large differential between
and women wig,h re spect to subslstence farming. In Yap, as elsewhere in the fIR.
'are food “the ¢ n- aint, mngfthe“f?acmo;fisl ' :

g et
{S*‘ SRR S A s.rx.,e e

?‘\

ﬁ@»e

On the outer islands, abOut 80 percent of 1 women and 51 pe; 'of the mén
are ¢ gaged in subsistence farming. Some 21 percent of the men reported that they
worked primarily for money. Only about 3 percent of the women indicated that they
worked for money. With respect to-school attendance, about 17 percent of thc men and 6
peércent of the women reported that they were tn $chool full-time.

~~~~~

With respect to socioeconomic status the categories were: (1) employed by
government, (2) employed by private organization, (3) employer, (4) own account
worker, (5) unpaid famﬂy worker (6) attendmg school full-tirne and (7) other "i

- Table 23 outlines the distribution of the population aged 15 years and over by
socloeconomic status. In Yap proper 31.0 percent of the.men and 12.4 percent of the
women are employed by Yap State Government. And, 20.1 percent. of the men and 8.6
percent of the women are employed in the private sector. With regpect to the remaining
categories, except attending school full-time and other, the percentages are small,

For the outer islands, it will be seen that 19.8 percent of the men and 2.6 percent
of the women are employed by Yap State Government. The remaining categories, except
attending school full-time and other, are marginal.

Pr i Y Popul

Projecting a population one or two years ahead of time can be done with
relatively good accuracy. The longer the projection Ferio /'the miore uncertainty we
face. We have made the assumptions that the total fertility rate 1s:4.3 and that West
Model Life Table 18 apply throughout the projection period. This means that we assume
that the life expectancy for men is 58.8 years and for females 62.5 years. These life
expectancies are quite close to the ones we have estimated for Yap. It is ‘assumed that
there is no migration in and out of the Yapese population

Table 24 gives the projected populations by five-year age groups for both sexes
for the years 1988, 1990, 1992, 1994, 1996, 1998 and 2000. During the projection period
the population size advances from 10,139 in 1987 to 13,493 in the year 2000. The growth
rate remains in the neighborhood of 2.2 percent per year. The crude birth rate increases
about 31.4 to 33.2 per 1,000 population. The crude death rate, on the other hand
exhibits a decline from 11.4 to 9.9 per 1,000 population.



59

These projections {llustrate that there is a strong intrinsic growth potential in
the Yapese population. But, as we have already noted, the population is small and even
if the current growth potential is high, it is not very likely that the population will
outgrow the resources of the island. We wish to emphasize that different specialist may
view this question from different points of view and that, at any rate, the future
population development depends on too many uncertain factors to be predicted with
certainty. The projections assume that there is no out migration from Yap between 1987
to the year 2000. This is hardly a realistic assumption. However allowing for the effects
of migration in the projections would lead to rather speculative figures.
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STATISTICAL APPENDIX
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1.0 INTRODUCTION
In the present appendix we outline the procedures for estimating childhood
mortality from child survivorship data, and for estimating fertility from a combination of
.. data on children born during the year before the census and mean parities reported in the

" census. We begin our discussion with estimation of child mortality from census returns on
children ever born and surviving children. L

...~ " Child survivorship data, i.e. reports on the number of ever born children and
* surviving children, by age of mother, reflect a retrospective observational plan. In addition,
- the plan confounds mortality and fertility. For these reasons, it is not an ideal one.
** However, because of the lack of reliable vital registration data in developing countries, it
" has become a widely used approach for estimating.childhood mortality in developing
+ societies. It was Brass (1961) and Brass et al. (1968) who developed the first method for
" estimating childhood mortality from census child survivorshig data. Modifications of his
- approach have been given by Sullivan (1972); Trussel (1975), Feeney (1980); Hill and

Trussel (1977), Kraly and Norris (1978), and Palloni (1979 and 1980). .. . -~ =~

Ao

4 Because the method we use in the present report is pew and deviates'in a
‘ways from the one suggested by Brass (see e.g. Brass 1975, m50-59), we outline the
;basic elements involved in making use of child survivorshi Our method relies on
mathematical modeling of the survivorshl;g function for children and the fertility function
or women (Hartmann, 1982). It is a method which affords more accurate éstimation of
hildhood mortality (under conditions of near stationary mortality and fertility) than the
es previously suggested. It is a main advantage of the method that it gives an estima
tinuous surviv ction for ages between 0 and 5 years.

Wc emphasize that the estimation of childhood mortahtyconcms ;
ildren and, of course, only the children for whom there are reports %hi
men who ililim died are not included in the reports and mmx@ort%nc ;

hildrex gf

1at of children' whose mothers are still alive, ¢
ed child survivorship data. Also, the mortali
terviewed during the census, e.g: women in

. 0 ' ' IS - B e A
'VIVINE cnuaren repored oy mmomers

'y To advance the discussion, we assume that the population is closed to migration..
(x;t) be the age densigoof females at time t, i.c. there are W(x;t)dx females between
-and x+dx at time t. Consider females aged x, who are the survivors of the female
hort born x years ago, i.e. at time t-x and assume that this cohort of females has the
ty function f and that their children have the survival function s. The expected number
f ever born children born by these women when they were between ages x-a and x-a+da

All of these children, however, cannot be reported since some of the women hax:é
g the period t-a to t. Instead, the expected number of children to be reported is
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W(x;t)f(x-a)da. Letting a, denote the starting age of the fertility schedule given by f and
extending the consideration to the whole of the sub-interval ag to x, we have that the

expected number of children to be reported is
B(x) = W(xit) - [ftx-a)da R A )

. and that"t‘h‘e' corlcsponding n ber of 'sur,viiving‘ children to be reported is - .

W W

where s(a) is the probability of surviving from birth until age a. From (1) and (2) it follows
- that the proportion of children ever born who will be reported as surviving by mothers aged

x-dp

ff(x-a)s(a)da
o . , . _
Ax = Xag - 3)
Y gt‘(x-a)da i
and that the corresponding proportion of deceased children is
ca | . e
gf(&a)q(a}da
Hy = Xag " : C))

[f(x-a)da
o

where q(a) = 1 - s(a). Henceforth, we refer to q as the mortality function.

Using the mean value theorem for integrals and (4), it will be seen that there is an

age Ex = &(£,9,x), 0 < Ex <x-ap, so that q(€x) = Hx. It'is this elementary property that
makes possible estimation of childhood mortality from chﬂd survivorship data.

In the original approach given by Brass (Brass et al. 1968, pp. 104-122), it was
assumed that child survivorship data were given by five-year age groups of women. In
order to work with the standard five-year age groups 15-19, 20-24, ... , 60-64, which we -
index i=1, ...,10, respectively, we let Dj denote the corresponding proportion of deceased
children and Pj the average parity for females in age group i. Because the mean parities play
an important role in the estimation process, we show how these appear under the
assumption of a piecewise constant density of females. From (1) it follows that the total
number of children ever born reported by females aged e.g. 20-24 years is
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25 25 X-3p
[B(x)dx = [W(x;t) [f(x-a)dadx &)
- 20 20 o : ‘
- and since the total number of females aged 20-24 years is 2£W(x;t)dx, the average, or
?l?‘m’can,parityfqtfcmalcs aged 20-24 yearsis . o o i
‘ [W(x;t) [f(x-a)dadx
‘P _ 20 0 (6)
2= 25
JW(x;t)dx
20

If we assume, as Biass did, that the age distribution of females is, uniform between the ages
- of 20 and 25 years, we may write

, where A is a constant, for ages between 20 and 25 years. Denoting the cumulative fertility

R i &

O+3i, for the avera'ig; parity corresponding to the i:th agc group. It will now be
mmber of deceased children to be reported by women aged 20-24 yearsis .

f(k-a)g(é;dadx
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25 x-20
| 2{)W(x;t) [f(x-a)q(a)dadx
D3 = 2
25 . X8

s

0 [feeadadx

In general, we have
S s o i ym;}‘;?%‘;w 4,2"’: .
tj+5 x-ap g e
t! gf(x-a")q(a)dadx o
Di= ti+5 x-ag SR : - )]
| [f(x-a)dadx
ti o

where tj = 10+5i, models the proportion of deceased children to be reported by mothers in
the i:th five-year age group. In passing, let us note, once again, that it is the assumption of
a piecewise constant density of females that yields (7). Deviations from this assumption
will lead to a more complicated expression for the proportion of deceased children
(theoretically) reported by women aged [x,x+5[.

Using the mean-value theorem for double integrals, it will be seen that there is an
age §i = {(f.q,i) so that | |

a(%i) =D L ®

It is clear, therefore, that the proportion of deceased children reported e. g. by
women aged 20-24 years is equal to the probability of dying before a certain age {», say.
Estimating childhood mortality from proportions of deceased children given by five-year
age groups of women, then, is a matter of finding the age {; that corresponds to Dj (see

e.g. Hartmann, 1982). It will be noted, however, that {; obviously depends on the fertility
of women (f), and the mortality of children (s). Without going into detail, we mention that
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In ordcr to use' (4) in a method for csumatmg ctuldhood mortahty itis necessary to
cI fand q. To ‘this end, we first model q = 1 - s. It has previously been shown that

logit ks(x) =a+blogx )

-~ where logit p = %-log lp with 0 < p < 1, and where log is the natural logarithmic function,

ives a close fit to empirical childhood mortality experiences (Hartmann, 1980, 1981 and
982). In texms of the mortahty funcnon, (9) becomes v

fuiction for women.

, frequency function
68, nP 140-1 §9 Luther, 1982, pp. 5-12), the Brass fertility
Rethe ,'1979), a third-degree polyriomial or B-splines (see’ e‘

81, pp. 421-438). We have chosen to work with the Pearson type
function‘because. it appears to give a closer fit to recorded fertility than other
ensity. functions. The Hadwiger model, although it often gives a closc fit to
fefhhty‘has tod many parameters for our apphcauon
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To model the fertility curve, we lei

gx; e k);= - (k)

e

erﬁhty%:&peqéhoe, ‘an’ éariies‘t 'age

i

en graduanng a normahzed

Gty 8,

is often introduced and g(x-ao; ¢, k) is used for fex%hty‘ at “age X > 80, Because g( 6, k)

3

virtually zero for ages less than 10 years, for typical fertlhty values of c and k, it is
suffiment to let ag = 0. In our apphcanons then, we let ~ LR wh

FIRTPRE

txicdo= Rl PR e T e

%

model a feruhty function with total fernlxty rate R (see c.g. Keyﬂtz and Fheger, 1971, p.
586).

When ﬁttmg (12) to data 1t 1s often suffic1ent to use the method of moments

,,,,,

Here p. and 02 are the esnmated mean and vanance. respecn ly, of ‘fertility
Schedul . L\ . ,q ok W Sy o “4 RPN ,,‘3.;_ S '

i
JETTII.
L d

Empmcal studles suggest (Hartmann, 1982) that by lettx g k—-:’v18 and by keeping ¢
asa fxee  parameter, S

.

18

fs(x) =R g(x; c,18) RT— 17 e e

Hox0 T 9
gives a simple two-parameter model of the fertility schedule. Another useful model of the
femhty schedule is the Brass fert111ty polynomlal (see e.g Retherford 1979 pp 15 19)

b(x, 30, c> - C (x-20) (ao+33 0L as

where ao is the startmg age of the femhty schedule and C a eenstant that glves the desxred
total femhty rate. The Brass fertility polynomlal (15) has mean age L = ap +12.7 and
(fixed) variance 62 =43.6.
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: The estimation procedure used in this report is one which builds on model
ons of deceased children corresponding to a given mortality function q, and a given
llty function f. The model proportions of surviving, or deceased, children is obtained
iputting relevant functions f and q in (4)

¥fertility, and assuming that the age pattern of fertility is well modeled by e.g. the gamma
dens1ty, one may calculate model ratios of mean parities and relate these to the mean of the
~ model density. Using an observed ratio of mean parities e.g. Pllﬁz, one may then infer the
c(m'espondm g mcan value of the underlymg femhty funcuon. In the partlcular case of

te), it is now poss1b1e to calculate model proportions of surviving, or deceased,
that are similar to the observed ones. Thc final step in the estimation procedurc is

) -amustxng the moxtahty funcuon qs = q(x, a, ﬁ) in (4) so that thq model
ceased children become equal, or near equal, to. the observed onas. g
ihow:h; msmntmbemade. Fh

ort age interval' t‘lcast for ages between 0 and .3 ycars), mortahty functions
proportional Consequently, one may define a family of ty functi
da ity ction qs, by lettmg - , '

to umty, the generated function qcan: be'
rcpresentanon f npirical mortality function. In passing, notice
‘that the corresponding mod‘ pr o&oruéns ‘of deceased chlldren
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with respect to K. This gives

where the summation is over rclevant ages x. For example, if we were tg
from women aged 20, 21, 22 23 g\nd 24, the summatxon ,w

- the reports
ges. The

ﬂtm

Survxvot"shlp data, we have regressed P2/P3 o i for the model parity ratios 1ven'v'§%ﬁ Table
Al. These model ratios have been denved from the Brass Tei‘uhty polynomial and (14). The
regression representation is -

LR *3 - R Py RO ey ﬂ,:;*‘@ Jar " s 9 PR

ﬁ=38.2125-23.0989i52/f>3 C | f, a8)

thh coefficient of determination R.2 =0.840, and n = 26 model values, The model ratios
obtained by means of (14) are slightly different from those obtained from the Brass fertility
polynomial. Thus the regression representation (18) reflects a blend of two types of model

ratios. We believe that this makes (18) useful for practical estimauon of p, It §pould be
" noted, however, that whichever method we use, the estimation of the mean age of the

underlying fertility schedule from the ratio of mean parities is error prone. Whereas for
various fertility models there is a unique relation between the first moment of'the fertility

function (here denoted by L) and the ratios of mean parities, e.g. P2/P3, empirical fertility
functions do not have that property.

Example

In our first example, we use data from the 1976 Western Samoa population census.
In this census, the proportions of deceased children were tabulated by single-year ages for
more detailed analysis. The observed proportions are given in Table A2. This table also
gives model proportions of deccased children corresponding to a model fertility schedule

given by (13) with a mean age of u 29.6 and a variance of o2 = 47. 1. The model
mortality function is given by (10) with a = -1.6420 and b = 0.1106 (estimated from VSS$
data). The model proportions of deceased children are constructed so as to be close to the

observed ones. Estimating K in (16) by means of (17) for the ages 20, ... , 29, gives K=
1.0442. The model mortality function and the estimated mortality function are given in
Table A3. Notice that it is part of the method that it is guessed that (10) with the above-
mentioned parameters gives a first approximation to the mortality function we wish to
estimate. We then make use of the fact that (16), when introduced into (4), makes the
model proportions of deceased children proportional to the observed ones. The
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~ proportionality factor in (16) is then estimated from the model proportions of deceased
chlldrcn and the obscrved pmporuons of deceased chlldren by means of (17)

. It is an essential part of the method that the selected model proportions of deceased
chlldren have been generated by a fertility function which is as similar in terms of location
*"and shape to the one underlying the observed proportions of deceased children. In the case
of the Samoan data, the fertility function used to generate the model proportions of
~deceased children has been estimated from VSSS data.

If we only make use of 62 = 0.0414 and D2 = (0.0401, we obtain IA( =
0.0414/0.0401 = 1.0324. Based on previous expenences and theoretical elaborations

(Hartmann, 1982b), we do not recommend that D1 be used for estimation of q. (The

observed proportion of deceased chxldren reponed by women aged 15-19 is yery sensitive
“tothe age-pattern of mortality.) .-
; ‘%w ' e

_In the Pacific where, by and’ large, the levcl of mfant and child ood mortahty is.
*'close to that of level 20 in the West Model Life Tables (Coale an Démeny 1966) Table
~"A4 may be used as a standard table for estimation. This table givés model’ proporuons of

#deceased children by single-year ages of women cOn‘esp;)ndmg to.the mortality function
&th sexes) at West lcvgl 20 and model fertility schedul&s gwen by (14). We now illusu'atc‘

use of this tablc. el
3”‘} . B 3} W a

R AT
-w,w

00588/005154
I 4(%:+1.5055; 0.0757) With q givert

ik
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Table Al.-Model ratios of mean parities generated by the gamma density and the
Brass fertility polynomial o

Valucof . Meanage  Varanceof %

pmme .,’1:’ offerﬁlity ; fﬁrﬁlity 1 ) ’_;"A‘ L e ;

c . " schedule” " PPy
et

207296 ..

0.7151 .

0.7012

- 0.6878 v+ 0
0.6625 - vyr v
0.6505 -
0.6390
0.6278
0.6171 )
0.6067 29.7
0.5966 30.2 e
0.5869 30.7

e D e s

o

Value of ' o
ao . ) ; , 4

RN NN NN
BRRIIJRRRRN
pubabababS

11.8 25.0 43.6 0.3705 0.6044
12.3 25.5 0.3415  0.5850
12.8 26.0 0.3115 0.5649
133 25.5 0.2806 0.5439
13.8 27.0 _ 0.2491 0.5221
14.3 , 27.5 0.2172  0.4993
14.8 28.0 0.1855 . 0.4757
15.3 28.5 0.1550 0.4510
15.8 29.0 0.1263  0.4252
16.3 29.5 0.0996 0.3984
16.8 30.0 0.0752  0.3705
17.3 30.5 0.0540 0.3594
17.8 31.0 43.6 0.0357 0.3221
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*.‘Table A2.-Observed proportions of deceased children by single-year ages of

.. women reported in the 1976 Western Samoa population census,
and model proportions of deceased children

o - Modelproportions ~ Observed proportions
Ageof mother . of deceased children of deceased children*

20 0.0381 0.0425
21 - 0.0394 0.0430
22 0.0397 0.0394

23 -~ 0.0407

0.0376
10,0416 |

oot

L 00361 7 T 0.0377
00419 . . 0.0437

10.0456 o | . 0.0476

0.0485 ~ | 0.0506

0.0508 R 0.0530
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Table Ad.-Model proportions of deceased children corresponding to West model life table,
level 20, and selected mean ages of the fertility schcdule"' 5

i

A R (TR iy ‘{v,,w;‘ t&"‘

“Mean age of model femhty schedule A

‘ii:n'f A

1519 00473 - 10,0469 00453 0%53 00450 =
20.5 00509 00506 00502 0046 00493
215 00518 00514 00511 = 0.0507 ° 0.0504
225 00529 - 00523 00519 00515 0.0512
235 0.0538: 00533 00529 00523 0.0519

245 00547 00541 00537 00533 00529
| 00523 0.0520 00515{ 0.0511
00550 00545 "0.0541 0.0536

265 . 00565 00559 00554 <:0.0549 - 0.0544 -
27.5 00574 00568  0.0562 00557 0.0552
28.5 00583 00576  0.0570 0.0565  0.0560

29.5 0.0592 00585  0.0579. . 0.0573.. - 0.0568

2520 00574 00568 00562 0.0557 = 0.0552

*®

This tabulation shows that when childhood mortality is given by West model 20 and when the
mean age of the fertility schedule is e.g. ju = 25.7 years, then mothers aged 15-19 report that a
proportion of 0.0473 of their ever born children have died. If the mean age of the fertility
schedule is 29.7 years, then they would report a proportion of 0.0450 deceased children. By
studying the model proportions of deceased children in Table A4, it is clear that even if the
proportion of deceased children is a function of both the mortality and the fertility functions,
the differences in mean location of the fertility functions have a relatively marginal influence
on the proportions of deceased children. In practice, the fertility rates for young women may
change markedly from year to year and it is this circumstance that makes it difficult to assess
to which extent the proportions of deceased children depend on fertility.
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In the case of Yap, 1987 we demonstrate how the estimation of the underlymg

mOrtahty function can be fine-tuned so as to take the underlying age-pattern of fertility into
~-account. For graduation of the observed femhty rates (see Table 14 column (5)) the
graduaung polynomial is :

,-:yl,pgp‘(x) -1.051956 + 0.1109 x - 0.0031026 X2 + 0.00026111 x3

with approximate roots, a] = 14.9562, a2 = 50.0354 and a3 = 53.8664. As already noted,
* the mean age for p¢(x) isﬁ = 29.6. We use p¢(x) 10 modcl the fertxhty function f in (4).

To model the mortality function, we use q(x; a, b) with a = -1.5055 and ﬁ = 0.0757 which
: a continuous representation of the mortality functlon (both sexes ) in West level 20
Hartmann 1980, pp. 36-55). o :

tarting the numerical mtcgranon in (4) at age x B‘
ed chxldren appear as glven in Table AS.:
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Table AS.-Model proportions of deceased children corresponding to estimated fertility
for Yap 1987

SmERRS -

L Cumulated . Cumulated Proporuon of
| Age = Fernhty at' - child deaths deceased chxldrcn e

14,95

165

17.5 | |

185 - 019612, . o 0.0457 .

195 03&‘1%019?»%; 001472 T 0l0415 Y e
15-19 013132 00423
20.5 044395 0.02179 00491 © o hv
215 0.59434 0.02995 00504

22.5 0.75844 0.03916 0.0516

235 093349 0.04918 0.0527

24.5 111690 - 005998 00537

2024 0.76942 0.0515

25.5 1.30621 0.07138 00546

26.5 149913 0.08330 0.0556

2715 1.69354 0.09548 0.0564

28’5 188746 0.10789 0.0572

29.5 2.07907 012040 0.0579

25-29 1.69308 0.0563

2.5 Estimating a life table for Yap around 1987

The estimation of a life table for Yap is necessarily an approximate endeavor. The
only practical solution at hand is to take advantage of the estimates of infant and childhood
mortality and infer the remaining part of the survival curve from these estimates. With this
approach one could select e.g. a West model life table with the corresponding level of
infant and childhood mortality. We abandon this approach because, in our view, it would
give an estimated life table with a too high life expectancy. Instead, we make use of the
Brass logit life table approach (see e.g. Brass, 1971, pp. 69-110). The application of the
Brass logit life table method hinges on the selection of a proper standard life table. We have
chosen the life table for Western Samoa around 1981-82 as a standard (see Table 2).
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The Brass logit life table method makes use of the approximate relation between
survival functions 1(x) and Ig(x) that

B loglt 1(x) = v + @ logit I5(x) (19)

'tf’ where l5(x) is referred to as a standard survival function and v and o are parameters. For
" agiven standard survival function, (19) generates a family of related survival functions.

From a practical point of view, it is best to work with values of « that are close to unity.
The more ® departs from unity, the more the age-pattern of the generated survival function

A A .
deviates from empirical patterns. For estimates ¥ and ®, and by letting

LA A A .
- logit 1(x) = v + w logit 15(x),

f ‘the generated survival function is

o

.. In our apphcanon of (19), we let @ = 1 and estimate v _on tbe basis of the
ence bétween childhood mortahty in the standard life table: (the life table for Western
11981-82) and i in the esnmated mortahty funcuon for Yap State 1987 (see bottom of

’ ble 10)

he estimation of v is illustrated in Table AG6.
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Table A6.-Continuous representations of the survival functions for the ages
1,2,3,4 and 5 for Western Samoa 1981-82 and Yap 1987

15(x) 1(x)
Satpoa . Yap

T

‘ Age

0 -

Meanlogltdﬂcrcnce 00626 '

To estimate a life tableférYap, welet .00 . ..,

Tx = 0.0626 + logit 15(x)

‘where Ig(x) is the survival funcnog (for both sexcs) for Western Samoa during 1981-82,
The resulting life table is shown in Table 11, « . " ' T R

3.0 ESTIMATING FERTILITY FROM DATA ON BIRTHS DURING THE
YEAR BEFORE THE CENSUS S i

Estimating age-specific fertility rates from returns on the number of children born
during the year before the census would be a relatively simple matter if the returns were
correct. The only problem that arises is that the women, on average, were half a year
younger when they gave birth. The displacement of half a year is immaterial in a small
population where the estimated rates have large variances. In populations where the
reporting of births (in the census) is affected by recall errors, omissions,
misunderstandings between the canvassers and the respondents, etc., the age-specific
fertility rates estimated from the census returns will, most likely, give a too low total
fertility rate. Furthermore, the age-pattern of the estimated fertility schedule may deviate
significantly from the true age-pattern of fertility. '

In order to make use of census returns concerning the number of children born
during the year before the census, the reporting must be fairly accurate. Given that
underreporting is the same in all the age groups, the normalized schedule can be used for
estimation of age-specific fertility rates from the reported mean parities in the census. This
approach, of course, assumes that fertility and mortality are near stationary. Since there is
no society for which fertility remains constant over a ten or fifteen year period, it is not
very realistic to make such an assumption. Nevertheless, upgrading the fertility rates
obtained from the data on births during the year before the census on the basis of the
reported census mean parities, at least in some situations, is a better approach than to
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“ merely accept the rates as they are. Moreover, if the changes in level of fertility during the
~ pasttenor fifteen years have been modest, then the upgrading provided by the census mean
parmes may be quite reasonable. '

If we assume that ferullty and mortahty have changed very little dunng the past ten
to fifteen years, the mean parity reported by women aged 25-29 can be used to upgrade the
- age-specific fertility rates derived from the returns on childbirth during the year beforc the

census. Let us denote these rates by ?(x). We assume that the estimated rates f(x) are
proportional to the true, but unknown, rates f(x), i.e.

o0 = % f(x) (19)

where x is an unknown constant. Lettmg P3 denote the observed mean panty for women
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The graduated rates (Table 14, col. 5) now gwe,f). 29.5 and ?}2 = 55.0. In other words,
we have a schedule with relatively high mean age and vanance But this is also what wc

would expect. For estimation of c and k in (12), we have c = p/\ 2 and ﬁ = u /o'2 with u =
29.5 and <r2 = 55.0. This g1vesc=05364 and(é - 158 whcreby“' o

N {J‘

If mstead of makmg use of the gamma densxty to mfer the value of the feruhty
integral up to age 27.5, we make use of p¢(x) the rcsults are

275
J;pq,(x) = 1.69354
149562 Y '

and

50.0354
jp¢(x) = 4.01373.
14.9562

This means that women (in the absence of mortality) with that age-pattern of
fertility have produced a proportion of 1.69354/4.01373 = 0.42194 of their fertility at age

27.5. The estimated total fertility rate becomes R = 2.2512/0.42194 = 5.3354. The
constant for upgrading the observed rates (given stationary mortality and fertility) becomes

X = 5.3354 / 4.0540 = 1.3161. These results are in very good agreement with the ones
given by the Brass Pi/Fj method which has been illustrated in the main text of the report.

With this method, the crude birth rate in 1987 is estimated as CBR = 1.3029 X
300/10,139 = 38.5 per 1,000 because 300 births were reported and the total population
was 10,139. As noted in the main report, we believe this éstimate to be too high. It does
not agree very well with the population aged O enumerated in the census which was 310
children pointing to a crude birth rate of about 31 per 1,000 population. Our final estimate
of the crude birth rate, as will be recalled, is 32 per 1,000 population.
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